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Abstract: Introduction: Given the prevalence of electronic vapor product (EVP) use among young
people in the US, there is a need for effective vaping education campaigns. This study tested
32 images for liking and perceived effectiveness (PE) to identify optimal images for a messaging
campaign. Method: Images were selected from current campaigns, warning labels, and other images
based on young adult reasons for use. Images were coded for the presence of (1) people, (2) vapor,
(3) device, (4) color, and (5) similarity to warning label image. Young adults (n = 200) were recruited
from the Amazon Mechanical Turk platform. Participants were randomly assigned to view and rate
six of the 32 images on liking as well as PE, which measured the potential impact of the image to
discourage vaping appeal and use. Results: Images containing vapor and/or a device or e-liquid
were not well-liked but were perceived as effective in discouraging vaping (ps < 0.05). Images from
warning labels were also not well-liked but were perceived as significantly more effective than those
not from a warning (p < 0.01). Liking and effectiveness of features was similar for both EVP users and
non-users. Discussion: Images with specific features were rated as less likable but rated as higher
on PE. However, the consistency of image features rated as effective by EVP users and non-users
supports the utility of similar imagery for vaping prevention and reduction efforts.

Keywords: health communication; message testing; electronic vapor products

1. Introduction

Targeted digital media campaigns have emerged as a common strategy for tobacco
prevention [1–4]. Given ongoing health concerns and the rise in vaping among young
adults (YAs) [5,6], we developed vaping prevention social media messages [7] due to the
US Food and Drug Administration’s initiative to reduce young adult vaping [8]. Formative
message testing is an essential part of the message development process. For instance, in
a previous study, we found that few vaping prevention message features were rated as
likable and effective by YAs. In advertising for consumer products, message likeability
predicts advertising success [9,10], and perceived effectiveness (PE) indicates how well
the message targets campaign-related beliefs and attitudes [11–13]. This study builds on
our previous formative work by evaluating the role of the images themselves in liking

Int. J. Environ. Res. Public Health 2021, 18, 12989. https://doi.org/10.3390/ijerph182412989 https://www.mdpi.com/journal/ijerph

https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0002-8574-7263
https://orcid.org/0000-0002-6605-0743
https://orcid.org/0000-0001-9064-6603
https://doi.org/10.3390/ijerph182412989
https://doi.org/10.3390/ijerph182412989
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph182412989
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph182412989?type=check_update&version=2


Int. J. Environ. Res. Public Health 2021, 18, 12989 2 of 15

and PE [7]. Developing and selecting images for vaping prevention campaigns can be
challenging because program planners may need to balance selecting features that may
attract attention (which may include features that are likable) and show product imagery,
with the potential that such features could unintentionally reinforce the appeal of vaping.
Thus, consideration of the balance and tradeoffs of participant ratings such as likability
and PE may be informative. Image testing alone without text was chosen due to the
increased use of picture-based social media (e.g., Instagram) among young adults [14] and
to contribute to the limited literature based on potentially effective imagery for vaping
prevention communication interventions. Based on findings from previous studies, we
expected that images similar to those used in a warning label study [15] and those with
people would have higher PE for prevention [16]. We also expected that images with
people, color, devices or e-liquid, and vapor would be more likable due to their reported
high level of appeal in other studies [16,17]. For instance, prior research has shown that
more attention is paid by young adults to the models in EVP advertisements than other
features [16]. In addition, another study found that vapor was also an alluring aspect of
advertisements for EVPs [17].

2. Materials and Methods
2.1. Sample, Procedures, and Measures

In March 2020, we conducted an online survey of YAs ages 18 to 24 (n = 200) on
Amazon’s Mechanical Turk (MTurk). Participants were paid $1.00. After consenting,
participants completed sociodemographic and tobacco use questions (including ever and
past 30-day electronic vapor product (EVP) use), then were randomized to see six of 33
text-based messages and six of 32 images. Results of the text messages have been described
elsewhere [7]; the results of this study focus on the image ratings. Participants saw six
images which allowed for adequate viewing numbers for each image while limiting the
participant burden. After each image, participants rated the image for likeability (on
a five-point scale from “I disliked it very much” to “I liked it very much.” [9,10]) and
prevention-related perceived effectiveness (PE). PE was assessed with three questions
adapted from a validated scale [18]: This image (1) “discourages me from wanting to vape”,
(2) “makes me concerned about the health effects of vaping,” and (3) “makes vaping seem
unpleasant to me” on a five-point scale ranging from “strongly disagree” to “strongly
agree” [18]. Responses to the three items for each participant were averaged for each image
they viewed. These data are from a larger study examining content to reduce vaping [7].
Procedures were approved by the University of Vermont IRB.

2.2. Images and Coding

Images (n = 32) were chosen from Unsplash, a website that houses free stock photog-
raphy, based on young adult reasons for use (e.g., socializing, flavors) [19–22] and to be
similar to those appearing in prevention campaigns, including those in the United States
and United Kingdom, and in a warning label study [23]. Two coders coded all images
independently using a codebook developed a priori based on prior research. The coders
reached 100% reliability in coding images for: (1) multiple and bright colors present [24],
(2) a device or e-liquid container, (3) people—including body parts, (4) vapor, and were
(5) similar to those used in an EVP warning label study [23]. No images contained text.

2.3. Data Analysis

We calculated mean likeability and PE for each image (Table 1) and assessed the
association between the two using a linear mixed-effects model with restricted maximum
likelihood (REML). Univariable (one feature) and multivariable (all features) using a mixed-
effects model with REML examined the effect of features on likeability and PE, accounting
for multiple observations within subjects. Additional models assessed interactions between
EVP use and image features.
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Table 1. Images, coding, likeability, and perceived message effectiveness.

Image Image Assigned# Coding n Likeability M(SD) PME M(SD)
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Note: Images (n = 32) were chosen from Unsplash, a website that houses free stock photography, based on young adult reasons for use (e.g.,
socializing, flavors) [19–22] and to be similar to those appearing in prevention campaigns including those in the United States and United
Kingdom, and in a warning label study [23]. C, use of multiple and bright colors; D, actual device or e-liquid container present; P, presence
of people—including body parts; V, presence of vapor or vapor clouds; W, similar to images used in a warning label study. a Missing n = 1
for likeability.

3. Results
3.1. Participants

Participants were largely male (70%), white (60%) and past 30-day EVP users (64%;
n = 128). Full sample characteristics are described elsewhere [7]. Overall, 19 (59%) of the
images were coded as colorful, 7 (22%) featured a device or e-liquid, 20 (63%) included
people, 12 (38%) featured vapor, and 4 (13%) were similar to images in a warning label
study. Generally, image likeability and PE were inversely correlated, such that a 1-point
increase in mean likeability was associated with a 0.22 decrease in mean PE (95% CI: −0.27,
−0.18).

3.2. Image Features: Liking

Mean likeability ranged from 2.39 (Image 18: people, vapor) to 3.97 (Image 2; color;
Table 1). Univariable results identified color as the only image feature that was positively
associated with likeability, but that was attenuated in the multivariable model (Table 2).
Univariable and adjusted results showed that images with the presence of people, vapor,
devices or e-liquids, and images from warning labels had lower mean likeability than
images without those features. The models testing all image features and including
interactions with EVP use status was only significant for not past 30-day users, finding that
the presence of a device or e-liquid was less likable in the images than those without it.

Table 2. Univariable and Multivariable Models Estimating Image Features’ Associations with Likeability and
Perceived Effectiveness a.

Likeability PE

M (SE) p-Value M (SE) p-Value

Univariable models
People (vs. no people) −0.13 (0.06) 0.03 0.04 (0.05) 0.36
Vapor (vs. no vapor) −0.19 (0.06) 0.001 - -

Past 30-day EVP users - - 0.21 (0.06) <0.001
Not past 30-day EVP users - - 0.52 (0.08) <0.001

Device/e-liquid (vs. no device/e-liquid) - - −0.06 (0.06) 0.29
Past 30-day EVP users 0.05 (0.08) 0.56 - -

Not past 30-day EVP users −0.48 (0.11) <0.001 - -
Color (vs. predominantly black/dark) 0.23 (0.06) <0.001 - -

Past 30-day EVP users - - −0.15 (0.06) 0.01
Not past 30-day EVP users - - −0.40 (0.08) <0.001

Warning (vs. not similar to image from a warning) −0.37 (0.08) <0.001 0.35 (0.07) <0.001
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Table 2. Cont.

Likeability PE

M (SE) p-Value M (SE) p-Value

Multivariable models
People (vs. no people) −0.26 (0.06) <0.001 0.08 (0.05) 0.12
Vapor (vs. no vapor) −0.32 (0.07) <0.001 - -

Past 30-day EVP users - - 0.27 (0.07) <0.001
Not past 30-day EVP users - - 0.60 (0.08) <0.001

Device/e-liquid (vs. no device/e-liquid) - - 0.23 (0.06) <0.001
Past 30-day EVP users −0.28 (0.09) 0.003 - -

Not past 30-day EVP users 0.80 (0.12) <0.001 - -
Color (vs. predominantly black/dark) 0.05 (0.06) 0.473 - -

Past 30-day EVP users - - 0.04 (0.06) 0.56
Not past 30-day EVP users - - −0.23 (0.08) 0.004

Warning (vs. not similar to image from a warning) −0.64 (0.09) <0.001 0.49 (0.07) <0.001

Abbreviations: M = mean; SE = standard error; PE = perceived effectiveness; EVP = electronic vapor product. Electronic vapor product
(EVP) use was categorized as the following: participants who reported that they had used EVP in the past 30 days were categorized
as current users, and participants who reported never using e-cigarettes, or formerly using e-cigarettes, were categorized as non-users.
a Mixed-effects linear regression models with random intercepts were used to estimate the effect of feature inclusion on image likeability
and PE. Models analyzed the interaction between EVP use status, but results are only stratified by EVP use status when the interaction was
statistically significant. Stratified results are presented from models with statistically significant interactions between the image component
and EVP user status.

3.3. Image Features: Perceived Effectiveness

Mean PE ranged from 1.94 (Image 2; color) to 3.40 (Image 32; Table 1; warning). In
the univariable and adjusted analysis, images with the presence of vapor and those from a
warning label study were rated as more effective than images without those features. The
presence of a device/e-liquid was also positively associated with PE in the adjusted model
(Table 2).

The models testing interactions between image features by EVP use status showed
that presence of vapor was seen as more effective for non-users (Coeff. = 0.60, p < 0.001)
and users (Coeff. = 0.27, p < 0.001). The presence of color was seen as less effective for
non-users only (Coeff. = −0.23, p < 0.01).

4. Discussion

Image features rated as effective in discouraging vaping in YAs (i.e., presence of
vapor, device/e-liquid, warning images) were rated as less likable than images without
those features. In models adjusting for all image features, color was not associated with
likeability or PE and the presence of people reduced the likeability of images with no
effect on PE, contrary to our expectations which were supported by prior research on
EVP messaging appeal [16,17,25]. Results were comparable in past 30-day EVP users and
non-users, supporting the utility of similar imagery in vaping prevention and reduction
efforts. These results differed from our message-testing in the same sample, in which the
likeability and perceived effectiveness of text-only messages were positively correlated [7].
Our findings suggest that the inclusion of some features like color or vapor may only signal
one of the two motivational systems (i.e., appetitive and aversive) when a balance of the
two might be best for health communication [25]. For instance, it could be that features
that are well-liked by young adults may not actually be the images that are effective in
preventing vaping. In a past study, young adults found models in EVP advertisements
more attention-grabbing than other features [16]. This may not translate to messages aimed
at preventing vaping. Health communicators should consider the differences between
liking and PE when pre-testing messages for campaigns. In addition, health communicators
also might consider that effective imagery may be the same for EVP users and non-users.

This study has several limitations. First, the sample was drawn from MTurk and
included a high proportion of EVP users. MTurk has been used in other tobacco surveys [26]
with survey samples that are comparable to experimental and population samples, [27],
but our findings may not be generalizable. Second, the study only tested 32 images and
five features in a relatively small sample and there could be many more features that
impact liking and PE. In addition, there was an unequal distribution of features within
the messages and many of the images were stock photos not specifically designed for
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EVP messaging. Third, since measures of liking are often borrowed from the advertising
literature [28], it may be that this measure does not always translate to health education
campaigns. Finally, the application of a PE scale to assess image effectiveness was novel
and not well-established in the literature. Future studies should explore the usefulness of
these images using other established measures as well, including attention.

5. Conclusions

Our prior study used the overall likeability and PE ratings to determine the images
to be paired with vaping-related messages in a subsequent trial; results from that study
suggested that the images had no effect on the overall likeability or effectiveness of the
message/image pairs in a separate sample of YAs [7]. The current analyses, however,
highlight that different images may have been selected for inclusion in our message
optimization trial, based on the specific features of the images deemed to be effective
in discouraging vaping, rather than the overall ratings. The findings highlight common
elements of imagery likely to be effective in reducing vaping in YAs, specifically warning
images. Future studies addressing a greater range of image features are needed to optimize
the images used in vaping prevention campaigns and determine whether and how these
features enhance their effectiveness.
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