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A B S T R A C T   

Introduction: Product placement in music videos is a growing promotional strategy. This study examined the 
impact of e-cigarette product placement and imagery in music videos on susceptibility to use e-cigarettes among 
young adults. 
Methods: A non-probability sample of young adults (18 to 24) in Southern California were recruited to participate 
in an experiment over Zoom. Participants were randomized into a treatment or a control group. The treatment 
group watched seven music videos with e-cigarette product placement and imagery. The control group watched 
the same seven music videos with all e-cigarette product placement and imagery digitally removed. Participants 
completed a questionnaire after watching the music videos. The focus of the analysis was on susceptibility to use 
e-cigarettes in the future among never users (n = 303). 
Results: Participants in the treatment group who had never used e-cigarettes were more likely to report intentions 
to try e-cigarettes in the future (OR = 1.94, 95% CI [1.08, 3.54], compared to participants in the control group. 
Participants in the treatment group who had never used e-cigarettes were more likely to report peer influence 
(OR = 1.97, 95% CI [1.19, 3.32], compared to participants in the control group. While these subitems of sus-
ceptibility to use e-cigarettes were statistically significant, the relationship between the treatment group and the 
composite measure of susceptibility was not. 
Conclusion: Exposure to e-cigarette product placement in music videos may increase young adults’ intentions to 
try e-cigarettes in the future. Federal, state, and local tobacco control regulatory bodies should consider stra-
tegies to reduce e-cigarette product placement in music videos.   

1. Introduction 

Young adult e-cigarette use is a public health concern in the U.S (U.S. 
Food and Administration, 2021; Gallup, 2021). E-cigarette use among 
young adults is partly attributable to the promotional tactics that e- 
cigarette companies use to target them (U.S. Department of Health and 
Human Service, 2021). Research has shown that e-cigarette companies 
utilize product placement in music videos that appear on platforms (e.g., 
YouTube) popular among young adults (Majmundar et al., 2021; 
Knutzen et al., 2018). For example, Escobedo et al., identified songs on 
the Billboard Hot 100 list in 2018 with official music videos. They found 

that e-cigarette product placement and imagery appeared in seven music 
videos viewed over a billion times (Escobedo et al., 2020). Additionally, 
Majmundar et al., found that exposure to e-cigarette product placement 
in music videos was associated with lifetime and past-30-day e-cigarette 
use in a representative sample of young adults (18 to 24) in California 
(Majmundar et al., 2021). They found that among young adults with any 
exposure to such music videos, participants younger than 21 years of age 
(i.e., under the legal tobacco purchasing age in the U.S.) were more 
likely to report lifetime e-cigarette use compared with those aged 
21 years and older (Majmundar et al., 2021). 

Social cognitive theory suggests that behavior is learned and 
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reinforced by observing or modeling others (Bandura, 2001; Bandura, 
2001). Popular music videos that juxtapose social and rewarding expe-
riences with e-cigarette brands can be considered socializing forces for 
young adults, molding their views of what is normative, attractive, and 
rewarding (Sargent et al., 2002). The sexual image of e-cigarette use that 
often appears in music videos can make vaping more salient and lead 
young adults to associate e-cigarette use with its short-term benefits and 
related positive outcome expectations (Allem et al., 2019). 

To date, steps have been taken to prevent e-cigarette companies from 
promoting e-cigarettes to young adults. For example, the Los Angeles 
City Attorney’s Office secured an injunction against an e-cigarette 
manufacturer that prohibits them from engaging in product placement 
in music videos in the future (Los Angeles City Attorney, 2021). While 
restrictions are being implemented to prevent this type of promotional 
practice, the impact of exposure to e-cigarette product placement in 
music videos on subsequent e-cigarette use susceptibility is still un-
known. As such, experimental research that demonstrates temporal 
precedence between exposure to such product placement and e-ciga-
rette-related outcomes is needed. The current study addresses an 
important gap in the literature; it used an experimental design to expose 
participants to e-cigarette product placement and imagery and exam-
ined the impact on susceptibility to use e-cigarettes among young adults 
who had never used e-cigarettes. 

2. Methods 

2.1. Participants and procedure 

Participants were recruited from July 31, 2020, to January 19, 2022, 
through in-person recruitment, flyers, emailing community college and 
university student organizations and faculty, listservs, newsletters and 
paid Facebook and Instagram advertisements. Each potential participant 
completed a prescreening survey to determine eligibility. To participate 
in this study, individuals had to be between 18 and 24 years of age, have 
access to a computer or laptop with a webcam, have internet access, and 
live in California. California has a diverse population of young adults 
with recent research showing that e-cigarette use is on the rise among 
young adults in the state (Leventhal et al., 2021). 

To achieve a diverse sample, individuals were invited to participate 
using a stratified sampling procedure which selected participants based 
on gender identity, race/ethnicity, and sexual orientation using socio-
demographic proportions. In other words, we used the prescreening 
survey to help balance participants across gender and race/ethnicity 
groups in the initial study sample. E-cigarette use (lifetime or current) 
was not a requirement to participate in the study (King et al., 1994). 

All in-person human subjects research was suspended by the Uni-
versity due to the COVID-19 pandemic. Therefore, the study was con-
ducted entirely on Zoom, a video conferencing platform. To complete 
the study, participants met with members of the research team who 
provided instructions and monitored participant activity throughout the 
study. Using Zoom, all participants watched seven music videos in 
succession, then completed an online questionnaire. Participants shared 
their screens and had webcams and audio on while watching the music 
videos. They were instructed to stop sharing their screens while 
completing the questionnaire to ensure confidentiality. 

For this experiment, participants were randomized into a treatment 
group or a control group. The music videos used in this experiment were 
selected from prior research that identified music videos with e-cigarette 
product placement and imagery (Majmundar et al., 2021; Knutzen et al., 
2018). Six groups of video sequences (three in the treatment group and 
three in the control group), were created to help prevent order effects. 
Participants were randomly assigned one of three video sequences in 
their respective group. Participants in the treatment group watched 
seven music videos with e-cigarette product placement and imagery. 
Likewise, participants in the control group watched the same seven 
music videos, but with all e-cigarette product placement and imagery 

digitally removed without disrupting audio or video quality. All par-
ticipants completed the same online questionnaire after watching the 
music videos. The study took around 50 minutes to complete, and par-
ticipants received a $45 Amazon gift card for completing the study. All 
data collection procedures were approved by the University’s Institu-
tional Review Board. 

2.2. Participant characteristics 

This study employed a battery of questions to determine that 
randomization was successful in balancing our treatment and control 
groups on pretreatment variables. For example, research has shown that 
exposure to music videos with product placement was associated with e- 
cigarette use (Majmundar et al., 2021; Escobedo et al., 2020). As a 
result, before watching the music videos, all participants were asked, 
“have you seen any of the following music videos,” followed by the list of 
seven music video titles and corresponding artists. A total score was 
computed to measure the degree of prior exposure to music videos with 
product placement. 

As part of the questionnaire, participants were asked “which gender 
identity do you most identify with?” Responses were coded as female, 
male, or other. Other included transgender female, transgender male, 
gender variant/non-conforming, not listed, or prefer not to answer. 
Race/ethnicity was assessed with the item, “how do you describe 
yourself?” Racial/ethnic identity response options included Asian, Black 
or African American, Hispanic, Latino/a, Multiracial, Non-Hispanic 
White, American Indian or Alaska Native, Native Hawaiian or Pacific 
Islander, or I prefer not to answer. The Other category was created due 
to small cell sizes and was comprised of participants who stated that they 
were American Indian or Alaska Native, Native Hawaiian or Pacific 
Islander, or that they preferred not to answer. Participants reported their 
ages ranging from 18 to 24. 

Three questions assessed how often (0-Never to 4-Always) partici-
pants viewed advertisements from tobacco products (e.g., Juul, Puff Bar, 
cigarette, cigar, cigarillo, e-cigarette, e-hookah, smoking tobacco, 
waterpipe, other) on the internet, in magazines, and in-stores, which 
were adapted from the Centers for Disease Control and Prevention’s 
National Youth Tobacco Survey (Centers for Disease Control and Pre-
vention (2021)). Respondents reported how often they encountered ads, 
defined as “a message or picture from a tobacco or nicotine brand to sell 
the product, not just a person using the product” from (0-Never to 4- 
Always). Consistent with past research (Majmundar et al., 2021; Centers 
for Disease Control and Prevention, 2021), respondents that reported 
“never” being exposed to all ten tobacco products on the internet, in 
magazines, and in-stores were coded as “not exposed to tobacco ad-
vertisements.” All other response options were coded as “exposed to 
tobacco advertisements.”. 

Since social media use has been associated with greater susceptibility 
to use e-cigarettes (Vogel et al., 2021), and may be associated with 
exposure to music videos that appear on social media platforms, par-
ticipants were asked to report their social media use across ten plat-
forms, including YouTube, Facebook, Reddit, Twitter, TikTok, Pinterest, 
Snapchat, Tumblr, Instagram and other. Responses included 0-I do not 
use this form of social media, 1-Several times a day, 2-Daily, 3-Weekly, and 
4-Monthly. 

2.3. Dependent variable 

Lifetime, past six months, and past 30-day e-cigarette use was 
measured with the item “Have you used any of the following electronic 
nicotine devices?” Respondents reported yes, no, or I don’t know to 
eight devices, including disposable device (e.g., Puff Bar), Juul, other 
pod mod, vape pen, rechargeable device, mod or mech-mod recharge-
able device, box mod, or another type of electronic nicotine device. E- 
cigarette use was coded into four categories: never use, lifetime use, past 
6-month use, and past 30-day use. Participants that reported that they 
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have not used any electronic nicotine devices (e.g., disposable device, 
Juul, other pod, vape pen, rechargeable, mod, box mod) in their lifetime 
were considered never users (n = 303). This group of never users were 
asked questions about susceptibility to use e-cigarette in the future and 
was the focus of the analysis. 

Past validation studies supported three items, in addition to a com-
posite score, to measure susceptibility to use e-cigarettes. Prior research 
has shown that measures of susceptibility to use tobacco products have 
been successful in predicting future tobacco use among young adults 
(Hébert et al., 2017; Pierce et al., 1996; Strong et al., 2015). These items 
focused on intentions to try, curiosity, and peer influence, which were 
computed into an overall susceptibility to use e-cigarettes score. The 
intentions to try e-cigarettes item asked, “Do you think that you will try 
vaping soon?” from 1-Definitely yes to 4-Definitely no. The curiosity item 
asked, “Have you ever been curious about vaping (that is, using an e- 
cigarette or other electronic nicotine device)?” The curiosity item was 
measured from 1 to Very curious to 4-Not at all curious. The peer influence 
item asked, “If one of your best friends were to offer you an electronic 
nicotine device for vaping, would you use it?” measured from 1-Defi-
nitely yes to 4-Definitely no. Response options were reverse coded, and a 
composite score out of 12 was computed for each participant. Item re-
sponses “Definitely no” or “Not at all curious” for all three items and an 
associated composite score of <=3 was recoded as “not susceptible to 
use e-cigarettes,” while all composite scores above 3 were coded as 
“susceptible to use e-cigarettes.” Cronbach’s alpha for the overall sus-
ceptibility to use e-cigarettes measure was in the acceptable range 
(α=0.73). 

2.4. Data analysis 

Chi-square tests of independence were conducted to check for bal-
ance between the treatment group and the control group on gender 

identity, age, race/ethnicity, past tobacco advertisement exposure, past 
music video exposure, and social media use (Table 1). Nonsignificant 
differences were found between the treatment and control group, sug-
gesting a balanced research design was achieved. Logistic regression was 
used to assess the relationship between the treatment group and sus-
ceptibility to use e-cigarettes, among those who had never used e-ciga-
rettes (n = 303), controlling for gender identity, age, race/ethnicity, past 
tobacco advertisement exposure, past music video exposure, and social 
media use. Additionally, we examined the relationship between the 
treatment group and the subitems from the susceptibility to use e-ciga-
rettes measure, including intentions to use, curiosity, and peer influence. 
We reported odds ratios and 95% confidence intervals based on the 
recommendation to use indices of effect size and precision when 
reporting statistical findings (Munafò & Paul, 2015). All analyses were 
conducted in the R statistical program (R: A language and environment 
for statistical computing, 2009). 

3. Results 

3.1. Sociodemographic characteristics 

Table 1 presents descriptive statistics and probability values of pre-
treatment differences between the treatment group and the control 
group. 

3.2. Susceptibility to use e-cigarettes 

Participants in the treatment group who had never used e-cigarettes 
were more likely to report intentions to try e-cigarettes in the future 
(OR = 1.94, 95% CI [1.08, 3.54], compared to participants in the control 
group (Table 2). Participants in the treatment group who had never used 
e-cigarettes were more likely to report peer influence (OR = 1.97, 95% 
CI [1.19, 3.32], compared to participants in the control group. While 
these subitems of susceptibility to use e-cigarettes were statistically 
significant, the relationship between the treatment group and the con-
trol group on the composite measure of susceptibility to use e-cigarettes 
among never users was statistically insignificant. 

4. Discussion 

This study used an experimental design to expose participants to e- 
cigarette product placement and imagery and examined the impact on 
susceptibility to use e-cigarettes among young adults who had never 
used e-cigarettes. It found that exposure to music videos with e-cigarette 
product placement and imagery impacted intentions to try e-cigarettes 
in the future among young adults who had never used e-cigarettes. It 
also found that exposure to music videos with e-cigarette product 
placement impacted peer influence among young adults who had never 
used e-cigarettes. In other words, participants in the treatment condition 
were more likely to report that they would consider using an e-cigarette 

Table 1 
Sociodemographic characteristics of participants who never used e-cigarettes.   

Treatment 
(n = 153) 

Control 
(n = 150) 

p 
value 

Variable % (n) % (n)  
Gender    0.788 

Female 56.9% (87) 54.0% (81)  
Male 39.9% (61) 44.0% (66)  
Othera 3.2 % (5) 2.0% (3)  

Race/Ethnicity    0.403 
Asian 34.0% (52) 38.0% (57)  
Black 6.5% (10) 6.6% (10)  
Hispanic 10.5% (16) 12.7% (19)  
Latino 10.5% (16) 12.7% (19)  
Multiracial 13.7% (21) 6.7% (10)  
NH-White 22.9% (35) 19.3% (29)  
Otherb 1.9% (3) 4.0% (6)  

Past tobacco advertisement 
exposure    

0.133 

Yes 96.1% (147) 96.0% (144)  
No 3.9% (6) 4.0% (6)  

Prior music video exposure    0.454 
0 64.7% (99) 66.0% (99)  
1 14.4% (22) 16.0% (24)  
2 7.8% (12) 8.0% (12)  
3 5.2% (8) 4.7% (7)  
4 5.9% (9) 4.0% (6)  
>5 2.0% (3) 1.3% (2)  

Daily social media use    0.134 
Yes 74.5% (114) 66.7% (100)  
No 25.5% (39) 33.3% (50)  

Age    0.644 
Mean (SD) 20.9 (1.9) 20.8 (1.8)  

Note. Othera = transgender female, transgender male, gender variant/non- 
conforming, not listed, or prefer not to answer; NH = non-Hispanic; 
Otherb = American Indian or Alaska native, native Hawaiian or pacific islander, 
I prefer not to answer. 

Table 2 
The experimental effect of music videos with product placement and imagery on 
susceptibility to use e-cigarettes among never users.   

Susceptibility to 
use composite 
measure 

Intentions to 
try subitem 

Curiosity 
subitem 

Peer 
influence 
subitem 

Experimental 
Effect 

1.45 [0.90, 2.37] 
n = 303 

1.94 [1.08, 
3.54] 
n = 303 

1.10 
[0.68, 
1.78] 
n = 303 

1.97 [1.19, 
3.32] 
n = 303 

Note. Numbers in cells are odds ratios with 95% confidence intervals and sample 
size. An individual cell describes the relationship between the experimental 
condition and an outcome of interest. All models controlled for gender identity, 
age, race/ethnicity, past tobacco advertisement exposure, past music video 
exposure, and social media use. 
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if offered one by a friend, compared to participants in the control con-
dition. The relationship between exposure to music videos with e-ciga-
rette product placement was not significant with the composite measure 
of susceptibility to use e-cigarettes. 

This study adds to the growing multi-disciplinary research on the 
impact of product placement and imagery in music videos on health- 
related attitudes and behaviors. Prior work suggested that product 
placement is commonplace in Billboard Hot 100 music videos, featuring 
popular and influential celebrities, and promoting products through 
predominantly visual and audiovisual means (Sánchez-Olmos & 
Castelló-Martínez, 2020; Burkhalter & Thornton, 2014). Initial research 
has shown that music videos are recommended to friends, and watched 
repeatedly, among young adults and that websites like YouTube facili-
tate video sharing and consecutive views in concentrated periods of time 
(Cranwell et al., 2015). As a result, seeing music videos multiple times 
may prime expectancy, driving participants to seek out videos again, 
which could have additive or reinforcing effects on attitudes and be-
haviors. Repeated exposure to brand placement in music videos may 
have a positive effect on brand memory, brand-related attitudes, in-
tentions to buy and intentions to recommend the brand to others 
(Davtyan et al., 2020). Presenting a product without explicitly disclosing 
a paid promotion, along with appealing features such as celebrities and 
music, may prime audiences to memorize and potentially like the 
product (Matthes & Naderer, 2016). As such, using this promotional 
strategy to promote e-cigarette use can impact young adults e-cigarette- 
related behaviors. 

Findings from this study were consistent with earlier research linking 
exposure to smoking in movies to tobacco use among adolescents 
(Burkhalter & Thornton, 2014; Sargent, 2005). This study corroborates 
the cross-sectional findings from prior work using an experimental 
research design with young adults (Majmundar et al., 2021). Taken 
together, this study provides timely insights for evidence-based public 
health regulations and interventions that could educate young adults on 
the adverse effects of targeted e-cigarette promotional practices. Find-
ings suggest an urgent need to regulate e-cigarette product placement in 
music videos. Many aspects of e-cigarette promotions are not addressed 
by the 1999 Master Settlement Agreement (MSA), including product 
placement in motion pictures and music videos (Master settlement 
agreement, 2021). Additionally, in 2016, while extending its regulatory 
authority over e-cigarettes, the U.S. Food and Drug Administration 
(FDA) did not restrict e-cigarette promotions other than mandating 
health warnings on all tobacco products’ advertisements. Expanding the 
FDA’s purview to restrict e-cigarette product placement in music videos 
is a step towards comprehensive e-cigarette promotional regulations. 

4.1. Limitations 

Participants were recruited using a non-probability sample in 
Southern California and may not be representative of the U.S. popula-
tion of young adults. Prerequisites for participation included internet 
access and availability of a laptop and camera, which may limit the 
generalizability of the findings to all socioeconomic groups in California. 
The experiment was delivered over Zoom, which may have influenced 
participant engagement. The treatment group consisted of 54 seconds of 
e-cigarette product exposure across all seven videos, which is signifi-
cantly less exposure than the average time youth spend watching videos 
each day (Washington Post, 2021). This study did not point out or 
highlight the product placement in each music video in the treatment 
condition. As a result, this study may have underestimated the impact of 
product placement or imagery in music videos. Future research should 
replicate this study in-person. In addition, future research should modify 
the degree of product placement exposure and assess participant 
recognition of exposure to product placement. Finally, prior exposure to 
music videos and tobacco advertisements were measured by self-report, 
which may be subject to recall bias. 

5. Conclusion 

Exposure to e-cigarette product placement in music videos may in-
crease young adults’ intentions to try e-cigarettes. Tobacco control 
agencies at the federal, state and city-level should enact comprehensive 
policies prohibiting e-cigarette product placement and imagery in music 
videos in the future. 
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