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Abstract

Background: Since legidation prohibiting tobacco advertising in traditional media, online communication platforms and social
media have become one of the few avenues for the tobacco industry to promote its products to Australians. Little is currently
known about the exposure of young people to these new media promotions.

Objective: To measure exposure to Internet-based tobacco advertising and branding among Australian youth, identify common
formats of branding encountered, and examine the association between exposure and smoking susceptibility.

Methods: The Tobacco Promotion Impact Study is arepeat cross-sectional telephone survey of young people (12-24 years) in
2 Australian states, conducted yearly from 2010 to 2013 (total n=8820). The survey included questions about past-month exposure
to Internet-based tobacco advertising and tobacco company branding. Changesin levels of exposure, characteristics of exposed
youth, and the association between exposure and smoking susceptibility were explored.

Results: Past-month exposure to I nternet-based tobacco advertising and branding among young people increased over the years
of the survey (advertising: 21% in 2010 to 29% in 2013; branding: 20% in 2010 to 26% in 2013). The participants who were
younger, female, from lower socioeconomic status, and never-smokers were more likely to report exposure. Facebook was the
most commonly cited platform for encountering tobacco branding in 2013 (22% of al branding). Compared with young people
interviewed in 2013, participants in 2010 were significantly less likely to report exposure to tobacco branding on social media
(odds ratio [OR] 0.26, 95% CI 0.20-0.33, P<.001) or 2011 (OR 0.46, 95% CI 0.37-0.57, P<.001). Among never-smokers aged
12-17 years, exposure to online advertising and branding (OR 1.32, 95% Cl 1.11-1.57, P=.002) or branding alone (OR 1.39, 95%
Cl 1.10-1.77, P=.007) were significant predictors of smoking susceptibility.

Conclusions; Ensuring tobacco advertising bans are inclusive of Internet-based mediais essential. Given the global nature of
Internet-based content, cooperation among signatory nations to the World Health Organization Framework Convention Alliance
on Tobacco Control will be necessary.

(J Med Internet Res 2016;18(6):€104) doi: 10.2196/jmir.5595
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Introduction

Itiswell established that the implementation of acomprehensive
tobacco advertising banisacrucia element of effective tobacco
control [1]. Legislation that only limits certain types of tobacco
advertising, promotion, and sponsorship enables the tobacco
industry to shift resources to unregulated forms of marketing
[2]. Equally, the growth in the number and accessibility of new
media channels creates opportunities for the tobacco industry
to promote its branding and products. The accelerated uptake
of communications technology, particularly the use of online
social media platforms such as Facebook, has fueled calls for
increased surveillance of online tobacco advertising and
improved knowledge of the impact it may be having on
consumers[3].

The emerging body of research examining prosmoking imagery
and advertising online is primarily descriptive in nature [4].
Case study [5,6] and content analysis research [7-9] of new
media have shown a proliferation of prosmoking messages,
imagery, and tobacco brand promotion. Although direct
promotion of tobacco via advertisements is not permitted by
the owners of many social media sites (eg, Facebook [10]), the
potential for tobacco companies to use these sites to raise the
visibility of their products and promote tobacco use remains
[11-13]. Tobacco companies can still operate branded pages
and channels on social mediaportals, either directly or through
advertising firms that can include product updates, images,
videos, and links to real-life events. A recent analysis of 70
cigarette brands on social media revealed more than 120,000
video clipson YouTube and 238 Facebook fan pageswith more
than 1 million “likes,” indicating high user interaction [14].

Given the explosive growth in social media use coupled with
the ubiquitous uptake of Internet-enabled mobile phones[15,16],
determining levels of exposureto thistype of tobacco promotion
is essential if tobacco advertising bans are to keep pace with
modern marketing methods. Although previous research has
revealed that both young people [17] and adults [18] are
regularly exposed to Internet-based tobacco advertising, very
little published research has determined the level of exposure
occurring on popular social mediawebsites. Data collected from
US school students in 2011 showed that 11% of youth had
received advertisements or promotionsfrom tobacco companies
via Facebook or Myspace [19]; however, this does not capture
themoreindirect forms of promotion that are common on social
media

The potential impact of exposure to online tobacco advertising
and promotion on youth is of particular concern. US data show
that 92% of teenagers aged 13-17 years are online daily, with
24% reporting they are online amost “ constantly.” Survey data
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from 2015 showed that Facebook isthe most used social media
site among American teenagers, ages 13to 17 years, with 71%
using the site [20]. Glabally, Facebook is the world’'s most
popular social mediasite, with 1.55 billion monthly active users
as of September 2015 [21]. Although alarge body of evidence
has demonstrated the link between exposure to traditional
tobacco branding and smoking susceptibility [22], much remains
to be learned about the effects of exposure to tobacco branding
in the digital space. One study has shown that exposure to
tobacco advertising via Facebook or Myspace was associated
with protobacco beliefs and willingness to try smoking among
young never-smokers [19], but no study to date has examined
the effect of exposure to online tobacco company branding in
general, which isthe more common form of tobacco promotion
on social media

Audtraia is known as a “dark market” for tobacco products,
with increasingly prohibitive advertising restrictions since the
1970s. Bans on television and radio advertisements were
followed by bans on outdoor advertising and sponsorship of
sporting eventsin the 1980s, advertising in the print mediaand
retail point-of-sale in the 1990s, and point-of-sale tobacco
displaysfrom 2010. In 2013, Australiaintroduced the world-first
plain packaging legidation in which al forms of branding were
removed from tobacco packs in an effort to reduce one of the
last forms of tobacco promotion in Australia. Although the
global nature of the Internet makes regulating online advertising
challenging, amendmentsto the Tobacco Advertising Prohibition
Act made it an offense for any person to publish tobacco
advertising on the Internet or other electronic media from
Australia, from September 2012 [23]. These regulations also
set out requirements for Internet point-of-sale adverti sements:
they must bein aplain, text-only format with no product images,
inclusive of graphic health warnings and accompanied by
warnings about age restrictions on sales. No research to date
has investigated Australians exposure to online tobacco
advertising and branding in the context of these evolving
restrictions.

The primary objective of this study was to assess the exposure
of Australian youth to online tobacco advertising and promotion
and determine whether exposure has changed in recent yearsin
relation to changes in opportunities for tobacco promotion
(outlined in Table 1). We sought to measure exposure to online
tobacco advertisements, as well as to more general tobacco
company branding, and we profiled youth most likely to be
exposed. Additionally, we tracked any changesin the locations
where branding was encountered, including social media sites.
Finally, we aimed to determine if the established association
between exposure to tobacco marketing and smoking
susceptibility among youth [24] was al so evident with exposure
to online tobacco advertising and tobacco branding.
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Table 1. Timing of restrictions on tobacco advertising and promotionsin relation to Tobacco Promotion Impact Study.

Year Month TPIS waves Restrictions
2010 January Point-of-sale display ban — NSWP largeretailers
June Wave 1
July Point-of-sale display ban — NSW small retailers
2011 June Wave 2
November Point-of-sale display ban — QLDC all retailers
2012 June Wave 3
September Internet advertising ban
October Plain packaging introduced
2013 June Wave 4

8TP|S: Tobacco Promotion Impact Studly.
PNSW: New South Wales.
°QLD: Queensand.

Methods

Data for this study come from the Tobacco Promotion Impact
Study (TPIS), conducted in the Australian states of New South
Wales (NSW) and Queensland (QLD). The study has a repeat
cross-sectional design with yearly telephone surveys conducted
in June of each year from 2010 to 2013 (total n=8820). The
TPIS monitors adolescents’ and young adults' (12-24 years)
exposure to tobacco promotionsin arange of places, aswell as
smoking-related cognitions and behaviors. Households were
recruited using random digit dialing and participants within
households were recruited using random selection (selecting
the nth oldest eligible person aged 12 to 24 years). From 2010
to 2012, recruitment was conducted using landline phone
numbersonly. In 2013, because of concerns about theincreasing
proportion of Australian homeswithout alandline phone number
(from 17%in 2010 to 22% in 2012) [ 25], asupplemental sample
of participants was also recruited through random-digit dialing
to mobile phone numbers. Use of this supplemental sampleis
described below. Permission was obtained from parents of 12-
to 15-year-olds before conducting each interview. Cooperation
rates averaged 70% among eligible respondents. When taking
into account households of unknown €eligibility, response rates
averaged 42% (American Association for Public Opinion
Research Response Rate #3) [26]. The study was approved by
the NSW Population and Health Services Research Ethics
Committee.

M easures

Exposureto I nternet-Based Tobacco Promotion

To take into account direct advertising as well as the forms of
more indirect promotion encountered on social media sites,
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exposure to both online tobacco advertising and online tobacco
branding was assessed. All respondentswere asked, “1n the past
month, how often have you seen any promotions or advertising
for cigarettes or other tobacco products in the following
places?’. The list of possible places included “the Internet”
(online advertising). They were also asked, “In the past month,
how often have you seen cigarette brands, tobacco company
names, or logos on the internet?’ (online branding). Responses
to both questions were “never,” “rarely,” “sometimes,” and
“often.” Responsesto both questionswere dichotomized because
of negative skew (O=never or rarely vs 1=sometimes or often).
Responses were al so combined to indicate whether anindividual
was (1) never/rarely exposed to advertising or branding, (2)
sometimes/often exposed to both advertising and branding, (3)
sometimes/often exposed to advertising only, or (4)
sometimes/often exposed to branding only.

In order to exploretypes of branding encountered, young people
exposed to branding were asked in what formats the cigarette
brands, tobacco company names, or logoswere encountered on
the Internet. Responses were recorded verbatim and matched
to alist of possible websites or types of online advertising. We
also combined responsesin order to report on the proportion of
respondents seeing (1) branding in advertisements (pop-up
advertisements, banner advertisements, Google advertisements,
website advertisements); (2) branding on social media(Twitter,
Facebook, YouTube, Myspace); (3) branding in persona
communications (email, instant messenger, forums); and (4)
branding on content-controlled websites (news sites, sports sites,
blogs, gaming sites, Yahoo, Ninemsn; see Figure 1).

JMed Internet Res 2016 | vol. 18 | iss. 6| €104 | p. 3
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

Dunlop et a

Figure 1. Summary of questions and derived variables relating to online tobacco promotion exposure. Survey questions are denoted by “Q”; derived

variables are numbered.

Q. “In the past month,
how often have you seen
any promotions or
advertising for cigarettes

Q. “In the past month,
how often have you
seen cigarette brands,
tobacco company

or other tobacco products
on the internet?”

1. Exposed to Online Advertising

Never/rarely Sometimes/often

names, or logos on the
internet?”

2. Exposed to Online Branding

Never/rarely Sometimes/often

3. Exposed to Online Tobacco Promotion

Never/rarely Advertising only

Branding only Both

4. Exposed to Branding in Advertising

Saw itin
advertising

Saw it somewhere
else

Current Smoking

Respondents were asked if they had ever had a puff of a
cigarette, how many cigarettesthey had smoked in their lifetime,
and if they had smoked in the past month. Based on stage models
of smoking uptake [27], they were classified as follows:. (1)
never-smokers (never taken a puff); (2) experimenters (smoked
less than 5 cigarettes ever, or smoked 5-100 cigarettes in their
lifetime but not in the past month); (3) current smokers (smoked
more than 5 cigarettesin their lifetime, and smoked in the past
month); or (4) ex-smokers (smoked more than 100 cigarettes
in their lifetime but not in the past month).

Smoking Susceptibility

Never-smokers were asked a series of validated questions to
determine their susceptibility to smoking in the future [28,29].
Participants were classified as nonsusceptible if they answered
“definitely no” to each of the following questions: “Do you
think that you will try cigarettes sometime soon?’; “Do you
think you will smoke a cigarette sometime in the next year?’;
and “If a friend offered you a cigarette, would you try it?’
(response options; 1=definitely no, 2=probably no, 3=probably
yes, 4=definitely yes). Participants who did not answer each of
those questions with “definitely no” were classified as
susceptible.

Smoking Exposure

Respondents reported on the number of current smokersin their
household and how many of their five closest friends smoked.

http://www.jmir.org/2016/6/e104/

Q. “Where on the
internet did you see
those cigarette brands,
tobacco company
names, or logos?”

5. Exposed to Branding on Social Media

Saw it on social
media

Saw it somewhere
else

Average Daily Internet Use

Respondents were asked, “How much time do you spend on
average per day on the Internet, if at al?’ Responses were
recorded in minutes and divided by 60 to represent hours per
day.

Demographics

Age, sex, state of residence, and year of interview wereincluded.
Postcodes were used with the Socio-Economic Indexesfor Areas

(SEIFA) [30] to indicate low (quintiles 4-5) or moderate-high
(quintiles 1-3) socioeconomic status (SES).

Statistical Analysis

We first conducted logistic regression analyses to explore
changes over timein exposureto (1) onlinetobacco advertising
and (2) onlinetobacco branding. Each logistic regression model
included year of interview, demographics (age, sex, SES, state),
Internet use, smoking exposures (friends, household), and
smoking status as predictors. Because of the low number of
ex-smokers in the sample, and the similar demographic profile
of ex-smokersand current smokers, these groups were combined
for these analyses. These models also identified individual
characteristics of exposed youth.

Next, we examined changes over timein theformat that tobacco
branding was encountered online. The overall number of young
people who reported seeing each of the branding formats was
relatively small (ranging from 1 to 829), so we report only on
those mentioned by at least 5% of the sample who recalled
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seeing branding. We used Pearson chi-square tests to detect
significant differencesin exposure to specific branding formats,
aswell asthetypes of branding, over survey years. The overall
numbers of young people who reported seeing branding in
personal communications (n=90) or on content-controlled
websites (n=226) were small, therefore they were not
investigated further. L ogistic regression analyseswere conducted
to predict encountering branding through (1) advertisements
and (2) social media. Year of interview, demographics, smoking
status, smoking exposures, and Internet use were entered as
predictors.

Finaly, we explored whether smoking susceptibility was
associated with exposure to online advertising and tobacco
branding. As well as testing whether smoking susceptibility
was associated with exposure to online advertising, we were
also interested in whether exposure to tobacco company
branding in the absence of advertising would be associated with
susceptibility. Therefore, we created a 3-level variable
classifying participants as having been exposed in the past month
(2) never/rarely to online tobacco advertising or branding, (2)
sometimes/often to tobacco advertising (with or without
branding), or (3) sometimes/often exposed to tobacco company
branding but not advertising. This variable was entered as a
predictor in a logistic regression model predicting smoking
susceptibility, with demographic characteristics, year of
interview, smoking exposures, and Internet use as covariates.
Because the established link between exposure to protobacco
marketing and smoking susceptibility applies primarily to
adolescents [24], we conducted this analysis separately for 12-
to 17-year-olds and 18- to 24-year-olds.

The supplemental mobile phone sample was added in 2013 to
assess whether any changes in outcomes between years of the
survey were due to changes in the characteristics of the
population covered by landlines. Previous studies have found
that adding amobile component to alandline popul ation survey
gives a more representative sample [31], but it also has the
potential to result in changes to popul ation estimates that are a
consequence of the design change, rather than a real change
[32]. Comparing both the landline-only and the dual-frame
(landline and mobile) samples with previous years samples
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allows thisissue to be explored. Therefore, all analysesin this
study were conducted twice. The first set of analyses used the
landline sample only, comparing differences between years
while minimizing bias due to changesin sampling. The second
set of analyses used the dual-frame samplefor 2013; comparing
differences between years while minimizing the influence of
the changing composition of a sample recruited via landline
only. The results from the second set of analyses are only
reported when the pattern of results differ from the first.

The gender distribution of this sample wasrelatively consistent
with population parameters as defined by Australian Bureau of
Statistics data [30]. There were, however, some discrepancies
in the age distribution, particularly a slight overrepresentation
of 16- to 19-year-olds but underrepresentation of 20- to
24-year-olds. Given these discrepancies, datawere weighted to
the NSW and QLD populations of 12- to 24-year-olds for age,
sex, and region distributions from Census data [30] using
poststratification weights. In the set of analyses including the
2013 mabile phone supplement, additional weighting was used
to account for telephone status (landline only, mobile phone
only, or dual user). All analyses were conducted using Stata
v11.1[33].

Results

Sample characteristics and exposure to onlinetobacco promotion
for each survey wave are listed in Table 2(with landline and
dual-frame samples for 2013 shown separately). The samples
in each year of the survey were similar in terms of age and sex.
There was a significant difference in SES, with the highest
proportion of respondents from a moderate-high SES area in
2011. There was a significant difference in smoking status in
the landline sample: current smoking decreased from 16% to
12% over the years of the survey. In the dual-frame sample,
there was an increase from 12% in 2012 to 16% in 2013.
Similarly, the number of smoking friends and household
members also decreased significantly in the landline sample
but increased in the dual-frame sample in 2013. Average daily
Internet use increased significantly, from 2.43 hoursin 2010 to
3.28 hoursin 2013 (3.33 in the dual-frame sample).
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Table 2. Sample characteristics.

2013 dual-
2010 2011 2012 2013 landline frame

Characteristic (n=2000) (n=2010) (n=2003) (n=2001) pa (n=2807) pa
Agein years, N(%) b

12-15 669 (32) 649 (32) 619 (32) 684 (31) 833 (31)

16-19 826 (31) 833 (30) 855 (30) 799 (31) 1046 (31)

20+ 505 (37) 528 (38) 529 (38) 518 (39) 974 928 (39) 950
Sex, N(%) °

Female 975 (49) 990 (49) 992 (49) 980 (49) 1325 (49)

Male 1025 (51) 1021 (51) 1011 (51) 1021 (51) >.99 1482 (51) >.99
State, N(%) °

NSW¢ 1000 (50) 1004 (50) 1000 (50) 1001 (50) 1407 (50)

QLD" 1000 (50) 1000 (50) 1000 (50) 1000 (50) >.99 1400 (50) >.99
sEsA N@©b) P

Low 557 (28) 497 (25) 578 (29) 536 (26) 735 (28)

Moderate-high 1443 (72) 1514 (75) 1425 (71) 1465 (74) 011 2056 (72) 015
Smoker, N(%) P

Current 293 (16) 243 (13) 220 (12) 207 (12) 369 (16)

Never 1178 (56) 1278 (61) 1276 (61) 1376 (64) 1769 (60)

Former 53 (4) 42 (3) 36 (2) 36 (3) 70 (3)

Experimenter 476 (25) 448 (24) 471 (25) 382 (21) <.001 599 (22) <.001
I nternet-based tobacco promotion exposure, N(%) b

Never/rardly 1330 (70) 1273 (66) 1200 (62) 1158 (61) 1651 (59)

Ads? and

branding® 218 (11) 266 (13) 313(15) 335 (16) 442 (16)

Adsonly® 208 (10) 240 (12) 245 (12) 272 (13) 395 (15)

Branding on-

ly® 200 (10) 205 (10) 223 (11) 215 (10) <.001 293 (11) <.001
Friendswhosmoke, mean(SD) 1.27(1.60)  1.10(1.51)  1.05(1.47)  093(141) <001 111(152)  <.001
Household members who 052(0.86)  0.47(0.86)  0.49(101)  042(0.82)  .048 051(0.99)  <.001
smoke, mean (SD)
Internet use in hours, mean 243(2.36)  263(249) 290(259)  328(29)  <.001 3.33(3.00)  <.001

(SD)

8 values from chi-square tests for differences between proportions or analysis of variance tests for differences between means.
BN umbers are unwei ghted, percentages are weighted.

°NSW: New South Wales;.

dBased on postal code.

©Sometimes/rarely exposed.

fSES: socioeconomic status

Yads: advertisements.

QL D: Queensland.
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Exposureto Internet-Based Tobacco Advertising and
Branding

There were significant differences in recent exposure to
I nternet-based tobacco promotion acrossthe years of the survey,
with the proportion of the sample never or rarely exposed
decreasing from 70% in 2010 to 61% in 2013; 59% in
dual-frame sample. In 2013, 16% of participants were recently
exposed to both advertising and branding, 13% exposed to
advertising only; 15% in dual-frame sample, and 10% to
branding only; 11% in dual-frame sample.

Table 3 shows the proportions of youth exposed to
I nternet-based tobacco advertising and branding, along with the
results from the logistic regression analyses predicting exposure
in the landline samples. Controlling for demographic and

http://www.jmir.org/2016/6/e104/
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smoking characteristics, youth interviewed in 2010 or 2011
were significantly less likely to have recently been exposed to
Internet-based tobacco advertising than those interviewed in
2013. Inthelandline sample, there was no significant difference
in the likelihood of being exposed to advertising or branding
between 2012 and 2013. However, in the dual-frame sample,
youth interviewed in 2012 were significantly less likely than
those interviewed in 2013 to report exposure (odds ratio [OR]
0.85, 95% CI 0.73-0.98, P=.024). In the model predicting
exposure to tobacco company branding, youth interviewed in
2010 and 2011 were significantly less likely to report recent
exposure than those interviewed in 2013. There was no change
in the proportion exposed to branding between 2013 and 2012
in either the landline or dual-frame samples.
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Table 3. Proportions of youth (unadjusted) with exposure to Internet-based tobacco advertising and branding, and results from logistic regression

analyses predicting exposure (results from landline sample).

Exposed?® to tobacco advertising/promotion

Exposed?® to tobacco company branding

(n=7856) (n=7858)

Characteristic %P OR%d  95%Cl P %P OR®  95%Cl P
Year

2010 21 0.66 0.57 0.77 <001 20 0.71 0.61 0.83 <001

2011 24 0.81 0.70 0.94 .006 22 0.82 0.70 0.95 .010

2012 27 0.92 0.80 1.07 284 26 0.98 0.84 1.14 780

2013 29 (ref® 26 (ref)
Age, years

12-15 33 2.12 1.81 2.49 <001 32 2.58 2.18 3.04 <.001

16-19 27 1.61 1.40 1.86 <001 25 1.79 1.54 2.08 <.001

20+ 17 (ref) 15 (ref)
Sex

Female 29 (ref) 26 (ref)

Male 22 0.71 0.64 0.79 <001 21 0.77 0.69 0.86 <.001
State

Nsw' 26 (ref) 23 (ref)

QLD? 25 0.96 0.87 1.07 499 24 1.05 0.94 1.18 348
ses™  Low 28 (ref) 27

Moderate-high 24 0.83 0.74 0.94 .003 22 0.81 0.72 0.92 <.001
Smoking

Never-smoker 30 (ref) 27 (ref)

Experimenter 22 0.81 0.70 0.94 .006 21 0.87 0.74 1.01 .065

Current or ex-smoker 12 0.37 0.29 0.47 <001 13 0.44 0.35 0.57 <.001
Friends who smoke N/A! 1.08 1.03 1.13 .001 N/A 1.10 1.05 115 <.001
Household members who smoke N/A 1.08 1.01 115 .030 N/A 112 1.05 1.20 .001
Internet, hours N/A 1.04 1.02 1.06 <.001 N/A 1.04 1.02 1.06 <.001

3Exposure=sometimes or often exposed versus never or rarely.
bPercentages are weighted.

0dd ratios are from multivariable analyses.

dOR: odds ratio.

€ref: reference category.

'NSW: New South Wales.

9QLD: Queensland.

NSES: socioeconomic status.

'N/A: not applicable.

IBased on posta code.

There were many similarities in the characteristics of youth
most likely to be exposed to Internet-based advertising and
branding: participants who were younger, female, and from
lower SES areas were more likely to report exposure. Current
smokers were less likely to be exposed than never-smokers.
There were positive associations between friends' smoking,
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household members’ smoking, average daily Internet use, and
both types of exposure.

Format of Tobacco Branding

Acrossall years of the survey, when asked where they had seen
tobacco company branding on the Internet, the most common
answer among youth was that they did not know (Table 4).
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However, this proportion decreased significantly from 40% in
2010 to 28% in 2013 (29% dual-frame). In 2013, the most
common place to report seeing tobacco branding was on
Facebook, followed by pop-up messages, banner advertisements,

Dunlop et a

YouTube, and Google advertisements. Chi-square analyses
showed that exposure to branding on Facebook and YouTube
increased significantly over the years of the study, while
exposure to branding on Googl e advertisements decreased.

Table 4. Format of branding encountered among youth who reported seeing | nternet-based tobacco branding.

2013

dual-frame
Format® 2010 (n=850) 2011 (n=967) 2012 (n=999) 2013 landline (n=1033) P° (n=1384) pb
Pop-up messages 19% 21% 20% 19% .632 20% .643
Banner ads® 16% 17% 19% 17% 314 16% .203
Google ads 4% 4% 7% 3% .004 3% .002
Facebook 9% 15% 21% 22% <.001 22% <.001
YouTube 2% 3% 9% 12% <.001 11% <.001
Don't know 40% 32% 2% 28% <.001 29% <.001

@0nly formats with at least 5% of sample naming them are included.
bp value from Pearson chi-square tests for proportions.
CAds: advertisements.

The proportions of youth who saw Internet-based branding and
reported that they saw it in advertising or in social media, along
with the results from the logistic regression analyses predicting
these exposures, are listed in Table 5 (landline sample).
Controlling for differences in demographic and smoking
characteristics, youth interviewed in 2012 were significantly
more likely than youth interviewed in 2013 to report
encountering branding in advertising. When the model was run
with the dual-frame sample, youth interviewed in 2011 (OR
1.21, 95% CI 1.01-1.46, P=.043) and 2012 (OR 1.26, 95% CI
1.05-1.51, P=.014) were significantly more likely than those

http://www.jmir.org/2016/6/e104/

interviewed in 2013 to report encountering branding in
advertising. Conversely, youth interviewed in 2010 or 2011
were significantly less likely to have encountered branding on
social media than those interviewed in 2013 (same pattern of
results obtained in the landline and dual-frame samples). Males
were less likely than females to have encountered branding in
advertising or social media. Current and ex-smokers were less
likely than never-smokers to have encountered branding in
advertising. Participants with more friends who smoke, and
those with higher Internet use, were more likely to have
encountered tobacco company branding on social media.
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Table5. Proportionsof youth (unadjusted) exposed to different formats of Internet-based tobacco branding, and results from logistic regression analyses

predicting exposure (results from landline sample).

Characteristic Exposed to branding in advertising versus exposed  Exposed to branding on social mediaversus exposed
elsawhere (n=3849) elsewhere (n=3849)
%3 ORP® 950 Cl P %3 OR®  95%Cl P

Year

2010 37 0.99 0.82 121 .959 10 0.26 0.20 0.33 <.001

2011 40 1.16 0.96 1.40 119 17 0.46 0.37 0.57 <.001

2012 42 121 101 1.45 .043 27 0.83 0.68 101 .066

2013 37 (ref® 31 (ref)
Age, years

12-15 43 1.18 0.97 144 105 20 1.36 1.05 1.75 .018

16-19 38 1.03 0.86 124 124 25 141 113 1.76 .002

20+ 36 (ref) 20 (ref)
Sex

Female 41 (ref) 23 (ref)

Male 37 0.84 0.73 0.96 .010 20 0.83 0.70 0.97 .022
State

NSw' 39 (ref) 21 (ref)

QLDY 39 0.99 0.87 114 912 22 1.02 0.86 120 .842
SES YN

Low 39 (ref) 22 (ref)

Moderate-high 39 0.99 0.85 115 .885 22 1.03 0.86 124 731
Smoking

Never-smoker 41 (ref) 21 (ref)

Experimenter 38 0.99 0.83 1.19 .932 21 0.94 0.75 1.18 .613

Current or ex-smoker 28 0.70 0.51 0.95 021 30 1.39 0.99 1.96 .060
Friends who smoke N/Al 0.96 0.91 1.02 178 N/A 1.15 1.07 123 <.001
Household members who smoke N/A 1.02 0.94 1.10 .610 N/A 1.03 0.94 112 578
Internet, hours N/A 0.99 0.97 1.02 .663 N/A 1.06 1.03 1.09 <.001

8Percentages are weighted.

POdds ratios are from multivariable anal yses.
‘OR: odds ratio.

dBased on postal code.

€ref: reference category.

'NSW: New South Wales.

9QLD: Queensland.

NSES: socioeconomic status.

IN/A: not applicable.

Association Between Exposureto Tobacco Advertising
or Branding and Smoking Susceptibility

Resultsfrom thelogistic regression analysis predi cting smoking
susceptibility among never-smokers are shown separately for
adolescents and young adults in Table 6. For adolescents,
compared with those never or rarely exposed to online tobacco
promotion, those exposed to online tobacco advertising (with

http://www.jmir.org/2016/6/e104/

or without branding) as well as those exposed to tobacco
company branding only were more likely to be susceptible to
smoking. These effects were apparent when controlling for the
influence of age, household members and friends smoking, year
of interview, and average daily Internet use. For young adults,
there were no associations between exposure to online tobacco
promotions and smoking susceptibility. These results were the
same in both the landline and dual-frame samples.
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Table 6. Proportions of nonsmoking youth (unadjusted) susceptible to smoking, and results from logistic regression analyses predicting smoking

susceptibility (results from landline sample).

Characteristic 12- to 17-year-olds (n=3377) 18- to 24-year-olds (n=1594)
%2 ORP¢  95%Cl P %3 OR®  95%Cl P

Exposure

Never/rarely 23 (reff) 13 (ref)

Exposed to online ads? and

branding 29 1.32 111 157 .002 16 1.30 0.92 1.83 137

Exposedd to online branding

only 30 1.39 1.10 1.77 .007 11 0.76 0.44 131 315
Year

2010 24 1.00 0.79 125 .967 10 0.64 0.41 1.00 .049

2011 25 1.06 0.85 1.32 .610 13 0.80 0.53 1.22 .301

2012 29 1.22 0.98 152 .069 15 0.99 0.67 1.46 .955

2013 25 (ref) 15 (ref)
Sex

Female 23 (ref) 12 (ref)

Male 28 1.30 111 153 .001 15 143 1.05 193 .021
State

NSw¢ 25 (ref) 13 (ref)

QL D" 26 0.99 0.85 1.16 931 14 111 0.82 151 480
SES®

Low 24 (ref) 15 (ref)

Moderate-high 26 113 0.94 1.36 .187 13 0.88 0.63 1.23 445
Friends who smoke N/A] 1.23 113 1.34 <.001 N/A 1.04 0.93 116 495
Household members who smoke N/A 116 1.05 129 .005 N/A 1.22 1.00 1.50 .050
Internet, hours N/A 1.05 1.01 1.09 .009 N/A 0.99 0.94 1.04 697

3Percentages are weighted.

POdds ratios are from weighted analyses.
COR: odds ratio.

dExposure~=s;ometi mes or often exposed.
®Based on postal code.

fref: reference category.

Yads; advertisements.

hQL D: Queensland.

ISES: socioeconomic status.

IN/A: not applicable.

Discussion

This study is the first to assess levels of exposure to online
tobacco promotion in Australia, a notoriously “dark market.”
The results suggest that not only is tobacco advertising and
branding commonly encountered by young Australians, with
almost athird of the youth surveyed in 2013 exposed, it isaso
increasing on social media, specifically Facebook.

Over the years of the study, exposure to online tobacco
advertising and tobacco branding increased from 2010 to 2012.

http://www.jmir.org/2016/6/e104/

RenderX

Concurrent changesto Australian tobacco advertising legislation
included moving to retail tobacco displays bans and plain
packaging of tobacco products. It has been noted that, as
opportunitiesfor tobacco promotion in one domain are restricted,
the tobacco industry’s efforts in other domainsincrease [2]. In
our study, the observed increases in exposure to online
promotion wereindependent of increasesin Internet use, or any
changesin sample composition. These results may suggest that
tobacco company efforts at attracting young Australians are
being directed toward Internet-based advertising in the face of
increasing restrictions on other forms of promotion, athough

JMed Internet Res 2016 | vol. 18 | iss. 6 | €104 | p. 11
(page number not for citation purposes)


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

JOURNAL OF MEDICAL INTERNET RESEARCH

this should be verified with monitoring of online advertising.
Exposureto online advertising and branding appeared to plateau
in 2013, concurrent with the national legislation banning
Internet-based tobacco advertising originating from Australia.
Nevertheless, and perhaps unsurprisingly given the borderless
nature of the Internet, online tobacco promotions remained
readily accessible to Australian youth.

This study extended previous research [19,29] by measuring
exposure not only to tobacco advertisements, but al so to tobacco
company branding in general. While there was a degree of
overlap between exposure to online tobacco advertising and
tobacco branding, around 10% of youth reported being exposed
to tobacco company branding in the absence of advertising. Of
the participants who reported seeing tobacco branding online
in 2013, around one-third reported seeing it in “traditional”
Internet advertising formats such as pop-up advertisements,
banner advertisements, sponsored search engine results, and
website advertisements. This was a significant decrease from
2012, which might indicate a small effect of the national
legislation introduced at the end of 2012.

Concurrent with the decrease in exposure to tobacco branding
in traditional forms of online advertising, there were increases
in exposure to branding on social media sites. Around a third
of youth who saw online tobacco branding in 2013 reported
seeing it on social media. Australians are prolific Facebook
users, with 13.2 million users as of June 2014, making it one
of the most popular websites in Australia [34]. It may be
somewhat expected then that tobacco branding was most
commonly reported as being seen on Facebook. Although
Facebook prohibits advertisements that directly promote the
sale of tobacco products, it does not prohibit advertisements
that promote the use of tobacco products among like-minded
individuals. Additionally, advertisements in this context are
very narrowly defined, including only paid advertising that is
purchased and prepared through the Facebook advertising portal.
Any tobacco promotions appearing as unpaid content would be
exempt from this policy. This presents a unique challenge for
regulators, as unlike more traditional forms of Internet-based
advertising, tobacco marketing on social media sites is less
amenable to regulation and more difficult to directly attribute
to tobacco companies [35]. Innovative approaches are likely to
be required in order to determine the origins of this type of
content, perhaps by engaging computer science and technology
experts who can accurately navigate online networks.

Therewerealso rapid increasesin the proportion of youth seeing
tobacco branding on YouTube. YouTubeisalso an exceptionally
popular website, with an estimated 1 billion unique visitors
from around the world every month [36]. Prosmoking imagery
and tobacco promotions have been well documented on
YouTube [14,37]. Again, like Facebook, YouTube does not
allow tobacco products to be advertised on the site. The
definition of advertising on YouTube is incredibly narrow,
however, and only applies to paidforms of promotion on the
site, such as advertisements embedded in popular videos or
advertisementsthat appear for certain key word searches. British
American Tobacco (BAT), for example, has its own YouTube
channel, WelcomeToBAT, which includes videos outlining
BAT’s public positions on harm reduction, illicit tobacco,
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marketing, and sustainable farming [38]. The broad definition
of tobacco marketing outlined in Article 13 of the World Health
Organization (WHO) Framework Convention on Tobacco
Control (FCTC) could encompassthistype of material because
it has “the aim, effect or likely effect of promoting a tobacco
product or tobacco use either directly or indirectly” [39].

In this study, participants most likely to recall seeing online
tobacco advertising or branding were younger (12-15 years old)
and/or female. Future research might explore potential reasons
for this, including whether the tobacco industry is targeting
younger people with media placement strategies, whether the
advertising has been designed to appeal most to these
demographics, or whether these groups are particularly sensitive
to branding that speaks to evolving identities. Of note,
nonsmoking youth were morelikely to remember seeing tobacco
advertising and branding than current smokers. Contrary to
tobacco industry claims that any promotions are aimed at
creating brand loyalty and switching among current smokers
[40Q], online advertisements are reaching young people with no
experience of smoking.

The fact that younger participants and nonsmokers were the
most likely to report exposure to online tobacco advertising and
branding is particularly concerning, as the younger
never-smokers who remembered seeing tobacco advertising,
promotions, or branding were more likely to be susceptible to
smoking. Thisrelationship was apparent even when controlling
for smoking among family and friends. Building on the
well-established link between exposure to tobacco company
marketing and smoking susceptibility [2], this study isthe first
to establish alink between smoking susceptibility and exposure
to online tobacco advertising aswell as online tobacco branding
of the type found on social media sites. We did not find an
association between tobacco advertising or branding with
smoking susceptibility for the older group of nonsmokers,
indicating that other factors may be moreimportant influencers
of smoking susceptibility at that age.

Strengthsand Limitations

The strengths of this study include the collection of data over
4 years and in 2 states, resulting in a large and relatively
representative sample. A wide range of covariates was used in
al analyses, limiting the likelihood that observed changes in
exposure over timewere dueto samplevariations. Additionally,
the inclusion of the mobile phone supplementary sample in
2013 allowed usto verify that the patterns of resultswe observed
inthe landline sample were primarily apparent in the dual-frame
sample, reducing concerns about the use of sampling bias due
tolandlinerecruiting for 2010-2012. This study extends previous
research on exposure of young people to online tobacco
promotion by including exposure to tobacco branding as well
as advertising and by identifying specific formats of branding
encountered.

Limitations of the study include relying on self-reported
exposure to online material—it can be difficult to remember
where precisely something was seen online, as evidenced by
the high number of participants stating that they did not know
where they encountered tobacco branding. Given that much of
what we see onlineisunlikely to be recalled, we are potentially
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underestimating rates of actua exposure. The findings of this
study should therefore be interpreted alongside existing
investigations about the number and nature of advertisements
and promotions, particularly on social media sites [14].
Additionally, young people have been known to underreport
smoking-rel ated behaviors over the phone compared with when
they self-complete a survey [41]—this might have dightly
diminished estimated rates of smoking and smoking
susceptibility, particularly in the younger age group, but this
effect would have been consistent across years. Findly, the
observed association between exposure to online tobacco
promotion and smoking susceptibility is cross-sectional in
nature, and longitudinal data would be needed to investigate
the order of effects. However, the inclusion of alarge number
of appropriate covariates demonstrates that this association
exists independently of the influence of the exposure of young
people to peer and family smoking.

Conclusions

Therelatively common experience of exposureto onlinetobacco
advertising, promotion, and branding among Australian youth
reinforces the importance of comprehensive restrictions on
Internet tobacco promoation, aswell as strong counter-advertising
initiatives. The WHO FCTC recognizes that cross-border
promotions are a threat to domestic laws that ban tobacco
advertising [42]. Thisisparticularly truefor online promotions
where the borderless nature of the Internet will require
cooperation among parties to the WHO FCTC in order for
tobacco advertising bans to be effective. Establishing
mechanisms where WHO FCTC parties can monitor, report,
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and act on promotions that leak across borders is paramount.
Even in such a climate of cooperation, it is likely that the
greatest challenge in monitoring and enforcing restrictions on
Internet tobacco promotionswill beto linking such promotions
to the tobacco industry, especially on social media. Accordingly,
an expert advisory group has been proposed to keep WHO
FCTC partiesup to date on relevant devel opmentsin technology
in cross-border tobacco advertising, promotion, and sponsorship,
and in best practicesfor responding to these forms of promotion
[43]. There is also a need to continually assess the media
strategies used in counter-advertising so that antitobacco
messages are reaching young peoplein the digital spaceswhere
they are likely to be encountering tobacco promotion.

Our results stress the need for continued research and
surveillance of tobacco marketing that is penetrating new and
underregulated digital media. In order to continue downward
trends in smoking and the denormalization of smoking among
youth, online advertising and promotions need to be subject to
more comprehensive restrictions. Thereisamisconception that
online advertising is a weaker or less penetrative form of
marketing [44] and is simply used to augment more traditional
offline media promations. Evidence from the alcohol control
field demonstrates that online advertising reduces the
effectiveness of regulations banning offline advertising because
online advertising replaces, rather than simply complements,
offline advertising [45]. Given the demonstrated effect of
tobacco promotion on tobacco uptake by young people [24],
increased effortsto restrict youth exposure to tobacco promotion
through these new media outlets are critical.
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