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Abstract

We conducted a scoping systematic review with respect to how consumer engagement with

interactive advertising is evaluated and if interactive features influence consumer recall,

awareness, or comprehension of product claims and risk disclosures for informing regula-

tory science. MEDLINE, PsycINFO, Business Source Corporate, and SCOPUS were

searched for original research published from 1997 through February 2021. Two reviewers

independently screened titles/abstracts and full-text articles for inclusion. Outcomes were

abstracted into a structured abstraction form. We included 32 studies overall. The types of

interactive ads evaluated included website banner and pop up ads, search engine ads, inter-

active TV ads, advergames, product websites, digital magazine ads, and ads on social net-

work sites. Twenty-three studies reported objective measures of engagement using

observational analyses or laboratory-based experiments. In nine studies evaluating the

association between different interactivity features and outcomes, the evidence was mixed

on whether more interactivity improves or worsens recall and comprehension. Studies vary

with respect to populations, designs, ads evaluated, and outcomes assessed.

1. Introduction

In 2020, it is estimated that nearly $356 billion was spent on digital advertising in the United

States [1]. Much of this advertising consists of display ads, social media ads, search engine mar-

keting, and email marketing often with interactive components to target the 85% of US adults

who go online daily [2]. An interactive ad encourages consumers to interact with the ad (and

thus the brand), rather than just passively view the ad. Although interactivity is often consid-

ered a vital element of successful online advertising [3, 4], its impact on consumer engagement

and decision-making is not entirely clear.

The academic definition of interactive advertising has evolved and varied at least in part as

possibilities for ad design and placement have shifted, meaning interactive advertising can be
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defined differently depending on the context. Experts have defined interactive ads in terms of

processes, features, and/or user perceptions, and no consensus about the definition has been

reached to date [5–14]. Conceptual frameworks considered by researchers in approaching

interactive advertising have tended to include descriptions of how users behave in response to

ads [13, 15–17]. Metrics employed by the advertising industry also have shifted over time. The

operationalization of interactive advertising often has been determined by the conceptual

framework used and the outcome of interest to the researcher.

With an increased presence of interactive advertising in digital and social media [18], it is

critical to understand how consumers engage with these types of advertisements and whether

interactive features influence consumer recall, awareness, or comprehension of product claims

and risk disclosures. This is of particular importance for products or services for which adver-

tising content is regulated, such as prescription drugs, alcohol, tobacco, and financial products

or services, to ensure that such advertising does not introduce barriers or challenges to con-

sumer understanding of risks associated with such products. Especially within the past decade,

regulatory science researchers have embraced the tools of social science to assess consumer

perceptions of risk as well as potential impediments to consumer understanding [19, 20].

Social science research can offer evidence of advertising effects on consumer perceptions, and

agencies such as the U.S. Food and Drug Administration have used such approaches to assess

consumer engagement with different types of advertisements, such as direct-to-consumer pre-

scription drug television ads [21]. In order to assess whether interactive advertising poses new

theoretical challenges or opportunities, we conducted a scoping systematic review to summa-

rize the research related to consumer engagement with interactive advertisements and impact

on recall and understanding of product claims and risk disclosures.

2. Methods

The protocol for this scoping review was registered at Open Science Framework on October

26, 2020 [22]. The goal of this scoping systematic review was to describe the extant literature

on interactive advertising and consumer engagement, particularly as it concerned regulated

product advertising and its influence on comprehension of product claims and risk disclo-

sures. We designed the four research questions (RQs) that guided this scoping review to iden-

tify gaps in the evidence base and summarize important considerations needed to inform the

design and conduct of future primary research studies in this area. The four RQs were:

RQ 1: What methods and measures are used to evaluate consumer engagement with interac-

tive advertisements in empirical studies?

RQ 2: In empirical studies of interactive advertising in naturalistic or real-world contexts, to

what extent do consumers engage with interactive advertisements?

RQ 3: What is the association between features of interactive advertisements for goods or ser-

vices and consumer engagement, recall, awareness, or comprehension of product claims

and risk disclosures?

RQ 4: How do interactive advertisements for goods and services compare to non-interactive

advertisements (e.g., traditional print or broadcast advertisements) with respect to consumer

engagement, recall, awareness, and comprehension of product claims and risk disclosures?

2.1 Search and data sources

We searched MEDLINE via PubMed, PsycINFO, Business Source Corporate, and SCOPUS

for original research published in English from January 1, 1997, through February 17, 2021,
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using search terms related to advertising and marketing, internet, and the outcomes of interest

(e.g., engagement, knowledge, click-through rate). Little research on digital advertising was

conducted prior to the mid-1990s, and our preliminary evidence scan showed very few papers

published prior to 1997. The detailed search strategy is in S1 Appendix. We also searched ref-

erence lists of systematic and narrative reviews and editorials where relevant.

2.2 Study selection

Two reviewers independently screened titles/abstracts and full-text articles for inclusion based

on study selection criteria for each research question. Disagreements at the full-text review

stage were resolved by a third reviewer. Detailed study selection criteria are described in S2

Appendix. In brief, we included all studies among persons of any age in the general public who

were characterized as being a potential consumer target for interactive advertising. For all

RQs, we included studies that examined exposure to interactive advertisements, which we

defined as the promotion of a product, service, or idea using various features or tools that pro-

vide the opportunity for persons to interact directly with the ad and potentially influence/

inform the remaining sequence, appearance, or content to be presented about the product, ser-

vice, or idea. For RQ 2, we included only studies with exposure to interactive advertising in

naturalistic or real-world contexts. For RQ 3, studies that compared alternative versions of

advertisements with interactive elements that varied with respect to the type or level of interac-

tivity were selected. For RQ 4, studies that compared interactive advertisements with tradi-

tional advertising (i.e., print ads, broadcast ads, or online/internet ads without interactive

elements) were included.

Eligible outcomes varied by RQ. For RQ 1, we included studies with any measure of con-

sumer engagement. For RQ 2, we required objective measures of engagement such as time

spent viewing, content navigation, click-through rates, page views, shares, likes, or leaving

comments. For RQs 3 and 4, we required studies to report outcomes including consumer

recall, awareness, and comprehension of product claims, risk disclosures, or both. Lastly, we

included only studies conducted in countries designated as very highly developed per the

United Nations Human Development Index to maximize applicability to decision-makers in

such settings [23].

2.3 Data abstraction and synthesis

For each article included, one reviewer abstracted relevant study characteristics and outcomes

into a structured abstraction form, and a second senior reviewer checked the form for com-

pleteness and accuracy. We narratively synthesized findings for each RQ by summarizing the

characteristics and results of the included studies in narrative and tabular formats. Because

this was designed as a scoping review, we did not conduct risk of bias assessments on included

studies, quantitatively synthesize findings, or conduct strength of evidence assessments.

3. Results

We screened 3,765 titles and abstracts and 136 full-text articles. We included 32 studies pub-

lished in 33 articles (Fig 1) [7, 24–55]. Twenty-three studies addressed RQ 1, eight studies

addressed RQ 2, nine studies addressed RQ 3, and four studies addressed RQ 4. An overview

of included studies is provided in Table S4-1 in S4 Appendix. A list of full-text studies that we

reviewed and excluded is provided in the S3 Appendix.
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3.1 Research question 1: What methods and measures are used to evaluate

consumer engagement with interactive advertisements in empirical

studies?

3.1.1 Study characteristics. We identified 23 studies eligible for RQ 1 that were published

between the years 1997 and 2019 and conducted across multiple countries [24–30, 33, 35–42,

46, 47, 50–53]. An overview of the studies is in Table S4-1 and S4-2 in S4 Appendix. Six were

observational studies evaluating consumer response to real-world advertisements or cam-

paigns [24, 25, 28–30, 37]. The rest of the studies were experiments conducted in laboratory or

controlled environments. The sample sizes across the included studies ranged from 20 to

116,168 participants; however, two studies [29, 30] did not report the number of persons par-

ticipating in the study.

Fig 1. Preferred reporting items for systematic reviews and meta-analyses literature flow diagram.

https://doi.org/10.1371/journal.pone.0263339.g001
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The types of interactive advertisements evaluated varied across the included studies. Six

studies [26, 33, 35, 40, 47, 50] evaluated banner ads, three studies [7, 36, 46] evaluated product

websites, three studies [29, 30, 41] evaluated paid search engine ads, three studies [38, 51, 52]

evaluated interactive television ads, two studies [24, 27] evaluated social network site ads, one

study [39] evaluated a pop-up ad and the rest of the studies evaluated other types of digital ads.

This included short-message-service TV marketing [37], an ad with a video clip embedded in

a digital magazine [42], ads within a simulated online store [53], and combinations of different

types of digital and online ads [25, 30]. The type of products advertised across the included

studies included unregulated consumer products (e.g., digital cameras) and services (e.g.,

travel planning); regulated products and services (car insurance, financial); and health/health

behavior campaigns.

3.1.2 Findings. An overview of findings is in Fig 2. Authors of the six observational stud-

ies reported engagement outcomes associated with real-world advertising or marketing cam-

paigns [24, 25, 28–30, 37]. Authors of four studies reported objective measures of the

proportion of users exposed to an ad that clicked on the ad (i.e., “click-through rates”) by

using platform-specific (e.g., Facebook, Google AdWords) analytic tools for advertisers [24,

29], specialized web tracking software that members of a market research panel consented to

have installed on their computers to monitor web behavior [28], or a unique event identifier

created on the advertiser’s server whenever an online ad was clicked [30]. Authors of the other

two observational studies reported subjective measures of engagement. In one study, authors

used audio, computer-assisted self-interviews that asked respondents about their engagement

Fig 2. Summary of findings from 23 studies addressing research question 1.

https://doi.org/10.1371/journal.pone.0263339.g002
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with online marketing of a specific class of product [25]. In the other study, authors used post-

campaign surveys (mode not specified) to evaluate engagement outcomes [37].

Authors of the 17 experimental studies reported engagement outcomes from experiments

using actual real-world ads or from experiments using fictitious ads designed specifically for

the experiment. Authors of the experimental studies controlled participant exposure to the

ads, and depending on the measure, outcome measurement occurred either concurrently with

the ad exposure or through completion of post-exposure surveys or interviews.

Two of the experimental studies used objective measures of ad engagement employing eye-

tracking technologies during exposure to evaluate user engagement with digital ads placed on

online platforms (Facebook page, blog, and industry-specific search engine) [26, 50]. In Muñoz-

Leiva, Hernández-Méndez, and Gómez-Carmona [26] the ads used were fictitious, and the sites

they were placed on were mocked up to resemble existing platforms (e.g., Facebook). In Barreto

[50], each participant’s own Facebook page and the authentic Facebook page for a specific brand

of athletic shoe was used. In both studies, authors first calibrated the eye-tracking equipment for

each participant, then assigned one or more tasks for the participants to complete (e.g., navigate

to find a specific item). The eye-tracking technology measured fixation counts and duration of

fixation on the ad portion of the screens as participants navigated through the task.

Seven of the experimental studies were designed using a within- or between-subjects ran-

domized factorial design or both [27, 33, 36, 38, 41, 51, 52]. In these studies, authors manipu-

lated two or more ad features, including message/information content, tone, amount, or

presentation order; images; screen placement; and level of interactivity. Eight of the experi-

mental studies were parallel-group randomized experiments with one group assigned to a

manipulated ad exposure in one or more ways and the other group assigned to a control ad

exposure [7, 35, 39, 40, 42, 46, 47, 53]. In both types of experimental studies, measures of ad

engagement varied and included both subjective (e.g., user intentions as to whether they

would click the ad or like or share the ad post) and objective measures (e.g., actual click-

through rates on ads encountered, view duration tracked by computer). Nearly all studies also

measured additional outcomes such as attitudes toward ads, ad or brand recall, or purchase

intentions through post-exposure surveys.

3.2 Research question 2: In empirical studies of interactive advertising in

naturalistic or real-world contexts, to what extent do consumers engage

with interactive advertisements?

3.2.1 Study characteristics. Eight studies addressed RQ 2; these were published between

2006 and 2019 (Table S4-3 in S4 Appendix) [24, 28–31, 39, 47, 54]. Six were observational

studies [24, 28–31, 54], and two studies were experimental but conducted in real-world (i.e.,

not laboratory) settings [39, 47]. The sample sizes across the included studies ranged from

30,638 to 2,000,000 participants. The types of interactive advertisements evaluated varied and

could include more than one type of ad. Three studies evaluated banner ads [28, 30, 47], two

studies evaluated social network site ads [24, 31], and one study evaluated a pop-up ad [39].

Three studies evaluated other types of digital ads including paid search engine ads and video

ads [28, 29, 54]. The type of products advertised across the included studies included unregu-

lated consumer products and services and health/health behavior campaigns.

Authors measured consumer engagement with click-through rates; page views; and/or

number of “likes,” comments, or shares on social media. The two experimental studies ana-

lyzed click-through rates for banner and pop-up ads [39, 47], while the six observational stud-

ies analyzed click-through rates for banner ads [28, 30], search ads [28–30, 54], and social

media interaction [24, 31].
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3.2.2 Findings. An overview of findings is in Fig 3. The level of engagement by consumers

varied across studies. Six studies reported click-through rates ranging from 0.02% to 2.30%

[24, 29, 31, 39, 47, 54]. Two of these studies also reported differences in click-through rates

when selected characteristics of the ad were varied, such as differences on which page the ad

was placed, a variable delay before the ad was displayed [39], or whether the ads were static or

morphing and whether they were context matched to the website on which they were placed

[47]. In contrast to other studies reporting click-through rates, Graham et al. [30] reported a

much higher click-through rate (81.6%); this study used ads to recruit individuals to a website

to register for smoking cessation treatment.

Other measures of consumer engagement beyond click-through rates included number of

page views (after clicking through an ad) and interactions such as liking, sharing, or posting

comments to ads on social networking platforms. Two studies measured page views, which is

the number of pages the viewer visited after going to the landing site [29, 39]. In Birnbaum

et al. [29] the median number of pages visited on the website (not including other relevant

websites that were linked on the study site) was 1.29. Moe [39] measured the difference in

number of page views when users were exposed to the ad on a gateway page of an informa-

tional website compared with exposure to the ad from a content page of the website. The mean

number of page views after an ad on a content page (6.31) was higher than page views after an

ad on a gateway page (4.86, P< .001), suggesting greater engagement from consumers when

involved in the content.

Two studies measured interactive engagement with social media ads through “likes” and

shares [24, 31]. Horrell et al. [24] defined levels of consumer engagement as “low” if a consumer

liked a page or reacted to a post and “medium” if a consumer shared or commented on a post.

Fig 3. Summary of findings from 8 studies addressing research question 2.

https://doi.org/10.1371/journal.pone.0263339.g003
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Over a 5-week advertising campaign targeted to 91,385 users of a specific Facebook page site tar-

geting lung cancer awareness, the page had 2,602 reactions to posts, 149 page likes, 452 shares,

and 157 comments [24]. Similarly, Platt et al. [31] reported findings from a 1-month time period

in which a Michigan biobank advertising campaign was targeted to an estimated 2 million state

residents aged 18 to 28. The campaign’s social media presence garnered 516 page likes, 477 ad

likes, 25 page post shares, and 30 entries into an advertised photo contest. This study also

reported that a greater percentage of viewers clicked an ad or post they saw when it was associated

with the name of a friend who had already liked the Facebook page [31].

3.3 Research question 3: What is the association between features of

interactive advertisements for goods or services and consumer engagement,

recall, awareness, or comprehension of product claims and risk disclosures?

3.3.1 Study characteristics. We identified nine studies eligible for RQ 3 that were pub-

lished between the years 1997 and 2019 (Tables S4-4 and S4-5 in S4 Appendix) [26, 32, 34, 36,

43–45, 51, 53]. Eight studies were conducted as experiments [26, 32, 34, 36, 43, 44, 51, 53], and

the remaining study was a meta-analysis [45]. The sample sizes across the included primary

research studies ranged from 60 to 1,600 participants. The type of advertisements evaluated

varied. Four studies [32, 34, 36, 44] evaluated product websites, one study [26] evaluated ban-

ner ads, one study [43] evaluated both banner ads and advergames, and two studies [51, 53]

evaluated other types of digital ads (e.g., interactive TV ads and interactive ads in a simulated

online store). The included studies manipulated the ad stimuli to vary the level of interactivity

or the type of interactive features included in the ad. Interactive features used in these studies

included clickable hyperlinks, navigation bars, navigation buttons, rollover and clickable ani-

mation, responsive chat features, comment forms, and interactive game elements. The type of

products advertised across the included studies included unregulated consumer products and

services as well as regulated products or services.

The meta-analysis reported on 63 experimental studies (total N = 13,484) that evalu-

ated how web interactivity affects various psychological outcomes and how those effects

are moderated [45]. Of the included studies, half focused on interactivity within an adver-

tising context, and 25% reported cognition outcomes, the only outcomes of relevance to

this review.

3.3.2 Findings. An overview of findings is in Fig 4. In the meta-analysis, Yang and Shen

[45] defined cognition measures such as comprehension, elaboration, knowledge acquisition,

and recall. The authors reported no significant association between interactivity and cognition

(correlation coefficient 0.05, P = .25). Across the eight primary research studies for this RQ,

outcomes varied widely by level or type of interactivity. Five of the studies measured consumer

recall of the brand, product, or service advertised [32, 34, 36, 43, 44]. Four of these involved

websites or web pages with varying levels of interactivity [32, 34, 36, 44].

In Chung and Zhao [36], undergraduate university students viewed websites advertising

cameras, which were classified as either low, medium, or high interactivity based on the num-

ber of hyperlinks included. They found a significant association between a higher number of

clicks available and higher memory scores [36].

In Chung and Ahn [32], authors asked participants to view either a website with a linear

structure (scroll to bottom of page and click link to move to next page), an interactive structure

(multiple links available on the page), or a mixed linear and interactive structure and asked

them to write down all the product information they could recall after exposure [32]. The

authors found that participants who viewed the linear web page exhibited the highest memory

score [32].
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In Macias [44], participants viewed either a low or high interactivity website that advertised

one of two consumer products. The high interactivity websites included rollover animation,

hyperlinks, comment forms, and chat features. The authors found that participants who

viewed the high interactivity website exhibited greater comprehension [44].

Polster et al. [34] reported the results of a study comparing interactive and noninteractive

versions of a website with important safety information (ISI) about a fictitious medication

viewed either on a desktop computer or smartphone. Authors found that a higher percentage

of participants allocated to noninteractive websites saw any ISI as measured through objective

clicking and scrolling behavior compared with participants who were allocated to the interac-

tive websites (P< .001). Further, a higher proportion of desktop-using participants allocated

to noninteractive websites recalled at least one relevant side effect compared with participants

allocated to the interactive websites (P< .001) [34]. A higher proportion of participants using

a smartphone allocated to noninteractive websites also had higher recall of at least one relevant

side effect compared with participants who were allocated to interactive sites, but this finding

was only statistically significant for one of the two noninteractive layouts [34]. Authors also

reported the mean percentage correct recognition of medication side effects and conducted

Fig 4. Summary of findings from 9 studies addressing research question 3.

https://doi.org/10.1371/journal.pone.0263339.g004
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additional analyses of recognition limited to those participants who saw any ISI (Table S4-4 in

S4 Appendix).

Finally, in Daems et al. [43], Belgian secondary students viewed ads for a fictitious

smartphone that were either interactive advergames, static in-game ads, interactive ban-

ner ads, or noninteractive banner ads. Authors found that interactive banner ads led to

the highest percentage of participants exhibiting brand recognition (60.4%), followed by

static in-game ads (22.4%), noninteractive banner ads (21.3%), and finally advergames

(14.3%) [43]. They also found that interactive banner ads led to the highest memory of

product characteristics (8.22 out of a 12-point scale), while noninteractive banner ads led

to the lowest memory (3.87) [43].

Three studies measured time spent viewing ads and results were mixed [26, 51, 53]. In Cau-

berghe and De Pelsmacker [51], participants from a Belgian market research firm watched a

Dutch travel agency interactive TV ad with low, medium, or high interactivity. The interactiv-

ity level varied based on the presence of clickable links, navigation bars, and two-way commu-

nication. The authors reported significantly more time spent viewing the high interactivity ad

(6.1 minutes) than the low interactivity ad (4.4 minutes) [51]. In Yang [53], each participant

viewed one interactive ad and one noninteractive ad for one of two consumer products. The

high interactivity ads offered more user control over order of information, duration of each

page, and ability to skip information. Authors found that interactive ads were viewed for less

time than noninteractive ads (P< .01) [53]. In Muñoz-Leiva et al. [26], the authors compared

“Travel 2.0 websites” with embedded vertical banner ads on 3 different platforms: a Facebook

page, a blog, and a Tripadvisor page that varied by level of interactivity [26]. While the banner

ads on all three platforms included a call to action and a clickable link to an airline website, the

Facebook ad was the most interactive with the ability to like, comment, and share the ad fol-

lowed by the blog with the ability to comment on the blog post and finally the Tripadvisor

page. The authors used eye-tracking technology to measure the number of visual fixations on

the ad, number of seconds until the first fixation on the ad, and total duration of fixations on

the ad. They found a significant difference in the number of ad fixations (Facebook, 19.1; blog,

11.7; Tripadvisor (6.1), P< .001). Significant differences were also observed across platforms

for other measures (Table S4-5 in S4 Appendix) [26].

3.4 Research question 4: How do interactive advertisements for goods and

services compare with noninteractive advertisements (e.g., traditional print

or broadcast advertisements) with respect to consumer engagement, recall,

awareness, and comprehension of product claims and risk disclosures?

3.4.1 Study characteristics. We identified three studies eligible for RQ 4 that were pub-

lished between the years 2008 and 2018 (Table S4-6 in S4 Appendix) [30, 48, 49]. One was an

observational study [30], and the other two studies were conducted as experiments. The sam-

ple sizes for the two experiments were 233 [49] and 9,902 [48] participants; the observational

study [30] did not report the number of persons evaluated. The types of interactive advertise-

ments varied. The observational study [30] compared banner ads and paid search ads (interac-

tive advertising) with billboards, TV ads, radio ads, outdoor signage, direct mail, and

physician detailing (noninteractive advertising). One experimental study [48] had print flyer,

online flyer, and no flyer groups, while the other experimental study [49] compared a standard

TV commercial, a PC advergame, and an interactive TV commercial offering an advergame.

Eligible outcomes for this review reported across the three included studies also varied. The

observational study [30] evaluated outcomes associated with real-world advertising including the

number of log-ins and pages viewed, session length, and long-term cookies. Authors of the two
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experimental studies [48, 49] randomized participants to different ad types and evaluated recall

in addition to other outcomes such as attitudes, which were not within the scope of this review.

3.4.2 Findings. An overview of findings is in Fig 5. Across the three included studies, out-

comes varied widely. Graham et al. [30] examined how online advertising increases consumer

demand for smoking cessation treatments in Minnesota and New Jersey (N = NR) by comparing

the impact of interactive advertisements (banner ads, paid search ads) versus traditional adver-

tisements (billboards, TV ads, radio ads, outdoor signage, direct mail, physician detailing). Out-

comes related to engagement are reported in the RQ 2 section of this review. Ultimately, 9.1% of

those who clicked the interactive ad registered for treatment compared with 18.6% of those who

were directed to the website from traditional media [30]. The authors found that compared with

traditional ads, online ads engaged a higher percentage of males, young adults, racial/ethnic

minorities, individuals with a high school education or less, and dependent smokers. While the

authors found significant differences in website engagement metrics (e.g., average session length,

pages viewed, percentage posting in public forums) between online and traditional ad respond-

ers, they noted that the differences in utilization are too small in magnitude to be meaningful.

Ieva et al. [48] estimated the effect of an online versus print promotional advertising flyer

on customer response with an experimental design recruiting from a random sample of cus-

tomers from a supermarket chain (N = 9,902; however, only the 303 that reported viewing the

flyer were included in the analysis). The online flyer was a replication of the print flyer with no

banners, videos, or embedded links; however, users could click to zoom or move to another

Fig 5. Summary of findings from 3 studies addressing research question 4.

https://doi.org/10.1371/journal.pone.0263339.g005
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page. The authors found no statistically significant differences in recall, recognition, or adver-

tisement memory measures between the online and print flyers.

Bellman et al. [49] compared the effectiveness of PC advergames, TV commercials, and inter-

active commercials enhanced with advergames on recall for four test brands of food or personal

hygiene products in an experimental study. Members of an Australian audience panel (N = 233)

were randomized to one of three ad types. The authors reported significantly higher unaided

recall of at least three unique points about the ad content for participants who viewed the PC

advergame compared with those who viewed the traditional TV commercial and as compared

with the interactive TV ad. Authors observed no significant difference between participants who

viewed the interactive TV commercial and the traditional TV commercial.

4. Discussion

4.1 Summary of evidence

Study design and outcomes varied widely within the evidence base for each RQ. That variation

itself is noteworthy, as it affects comparability of results and suggests strengths and weaknesses

of different approaches for future research in this arena. Through this review, we also can see

ways in which existing literature may not yet be optimal for answering questions about con-

sumer risk perception and decision making in response to interactive advertising; much avail-

able evidence focuses on indicators of short-term consumer attention in engaging with

advertising more than on consumer information processing beyond eyeball movement or

click behavior.

Within the 23 studies eligible for RQ 1 (which summarized methods and measures used to

evaluate consumer engagement), six were observational studies and 17 were experimental

studies. In the experimental studies, methods included within- and between-subjects random-

ized factorial design and parallel-group randomized experiments. In both types of studies,

objective (e.g., click-through rates, eye-tracking metrics) and subjective (e.g., post-campaign

surveys, interviews) measures were used to report engagement outcomes. This variability in

methods is understandable. Some measures of engagement are most optimally assessed with

experimental designs that allow control over content and resource-intensive measurement of

respondents (e.g., eye-tracking metrics). Observational studies nonetheless also can offer

objective measures of engagement on a larger scale and without the generalizability concerns

stemming from volunteer bias inherent to small sample-sized experimental designs. We also

did find examples of large-scale experiments [39, 42] involving manipulation of advertising sti-

muli conducted with various kinds of media (digital magazine, websites publishing reviews,

news, or information).

Based on this review, consumer engagement is an umbrella concept covering a range of

operationalization efforts. The ways in which studies measured engagement reflect 1) varying

levels of technologic sophistication of the advertising platform or ad itself, 2) the salience of

click-through rates as a metric in commercial advertising (regardless of the theoretical value of

that metric to understanding consumer decision making), and 3) varying levels of integration

into a broader social media campaign. We did not identify any differences in the way engage-

ment was measured for regulated versus non-regulated products in this scoping review, per se,

but the number of studies focused on regulated products or services also was quite limited.

Future research on consumer engagement with interactive ads for regulated products should

be able to use both observational or experimental designs, depending on the specific outcomes

in question.

For RQ 2, eight identified studies reported on the extent to which consumers engage with

interactive advertisements in naturalistic or real-world contexts. Consumer engagement was
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measured with click-through rates; page views; and/or number of “likes,” comments, or shares

on social media. Click-through rate was the most common engagement measure used for this

RQ; however, the way in which click-through-rates were calculated varied, limiting direct

head-to-head comparisons across studies. A click-through rate may offer a conceptually simple

way of measuring consumer engagement because it is closely aligned to the evaluation of cost-

per-thousand advertisement impressions (i.e., cost-per-mille) and cost-per-click advertising

campaigns. In practice, however, variability in click-through rate calculation limits the ability

of current literature to offer definitive conclusions related to the concept. Moreover, in the

context of evaluating regulated advertising, crude click-through-rates of a single hyperlink in a

digital ad may not be enough to provide a nuanced understanding of whether users engage

with specific parts of an ad, specifically, claims of benefits, risk disclosures, or both.

For RQ 3, we identified nine studies, eight of which were experiments, that focused on the

association between features of interactive ads and consumer engagement, recall, awareness,

or comprehension of product claims and risk disclosures. The studies varied the type or level

of interactivity in the ad. Some studies found significant associations between higher levels of

interactivity and higher memory scores, comprehension, and brand recognition. Other studies

found the opposite: better recall and higher memory scores with fewer interactive features.

Studies that measured time spent viewing the ads also had mixed results: one study found

higher levels of interactivity led to more time spent viewing the ad, whereas one study found

the opposite. Further, a meta-analysis reported no correlation between interactivity and mea-

sures of cognition.

The evidence for clear relationships between interactive features and outcomes of interest

for this scoping review was mixed, precluding any definitive conclusions. Further, some stud-

ies addressing this RQ were published during an early era of online advertising that has faded

in relevance to present circumstances. Importantly, we also found instances of confounding.

In addition to manipulating interactivity, advertisers often manipulated other aspects of the ad

not related to interactivity (e.g., tone, text or graphic content). Previous studies have demon-

strated that for regulated products, such as prescription drugs, these features moderate con-

sumer understanding of product claims and risk disclosures [21, 56]. Thus, future studies

evaluating variations in interactive ads of regulated products and services should ensure that

study designs and ad manipulations are robust for evaluating independent effects and potential

interactions.

For RQ 4, three identified studies compared interactive with noninteractive advertisements

with respect to consumer engagement, recall, awareness, and comprehension of product

claims and risk disclosures. One observational study found that compared with traditional ads,

online ads engaged certain segments of the population better. The two experimental studies

found no significant differences between the interactive and traditional ads, but one study

found significantly higher unaided recall for participants who viewed a PC advergame com-

pared with those who viewed the traditional or the interactive ads. With the mixed results

from this limited number of heterogeneous studies, there is no conclusive evidence on how

interactive advertisements compare with noninteractive advertisements with respect to con-

sumer engagement, recall, awareness, and comprehension of product claims and risk disclo-

sures. The limited number of studies may reflect the challenge in conducting direct

comparisons of traditional and interactive advertising in the same study. Digital and online

advertising offer new and, in some cases, more objective ways of measuring advertising effec-

tiveness that have no counterpart in the evaluation of traditional advertising. Given shifts away

from traditional advertising to digital and online marketing because of better returns on

investment and ability to target audiences, comparing traditional to interactive ads may not be

a relevant comparison for future studies.
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4.2 Limitations of evidence

Studies were quite heterogenous with respect to study design, populations evaluated, types of

ads used, and measures reported; this limited our ability to conduct a robust synthesis of out-

comes. Many studies were conducted among university students; whether findings from such

studies would generalize to broader populations is not known. The measures used by some

studies to evaluate product or service information recall or knowledge did not appear to be val-

idated. The era over which studies were conducted was broad; some of the interactivity fea-

tures or platforms used in included studies are likely obsolete or have been replaced by more

sophisticated approaches to interactive advertising.

4.3 Limitations of this review

We limited this scoping review to studies published in English from very highly developed

countries to increase applicability of findings to policy makers concerned with regulation of

interactive advertising in such countries. Study indexing in bibliographic databases was vari-

able and inconsistent; thus, it is possible we missed some relevant studies. Our RQs were

focused on outcomes related to consumer engagement with interactive ads, and information

recall and comprehension, as it related to product information or risk disclosures. We did not

consider consumer attitudes or purchase behavior. We limited measures of engagement to

studies conducted in naturalistic or real-world contexts because experimental studies typically

manipulated ad exposure or instructed participants what to view and may have put limits on

duration of exposure that would not reflect engagement outside of a controlled environment.

We did not assess the risk of bias of included studies consistent with a scoping review

approach.

4.4 Research gaps

Although the research on interactive advertising is extensive in terms of the volume of

available publications, as judged by the size of our initial search yield, the amount of

research specifically focused on the influence of interactive advertising on product infor-

mation recall and specifically risk perception is sparse. Several studies that we screened

but excluded as not eligible for this scoping review focused on evaluating tone, content,

graphics, placement, or variable deployment of an interactive ad and impact on consumer

attitudes about the product or brand or subsequent purchase intention or behavior (see S3

Appendix for a list of excluded studies). Whether such outcomes correlate to an accurate

understanding of product features or services and risk disclosures is not known but could

be relevant when considering interactive advertising for regulated products, such as pre-

scription drugs, alcohol, tobacco, and financial products or services. Regardless, it is clear

that available research on interactive advertising does not provide much of the evidence

most useful to regulatory science focused on whether regulated advertising encourages

informed decision making about products.

We need rigorously designed studies of consumer experiences with interactive adver-

tising that use objective and validated measures to assess recall and understanding of

product or service information and risk disclosures. We note a disjuncture between our

selected studies and recent work on social media activities. A type of study we commonly

encountered during screening but excluded as not eligible were studies evaluating the

impact of influencer marketing through social media. Though not a focus of this scoping

review, we noted many of these studies in the latter part of the time period we searched,

suggesting an increasing use of this type of digital, interactive advertising for the future

and a possible area for future inquiry.
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5. Conclusion

This scoping systematic review summarized the research related to consumer engagement

with interactive advertisements and impact on recall and understanding of product claims.

The evidence shows that consumers do engage with interactive advertisements, but the evi-

dence is mixed as to whether features of interactive advertising increase consumer engage-

ment, recall, awareness, or comprehension of product claims and risk disclosures. Only a few

studies compared traditional advertisements with interactive advertisements on these out-

comes and these results also were mixed. Some of the limitations of existing interactive adver-

tising literature as a source for informing regulatory science appears to reflect inconsistent

labeling of concepts as well as adherence to industry metrics rather than regulatory science

needs.
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26. Muñoz-Leiva F, Hernández-Méndez J, Gómez-Carmona D. Measuring advertising effectiveness in

Travel 2.0 websites through eye-tracking technology. Physiol Behav. 2019; 200:83–95; https://doi.org/

10.1016/j.physbeh.2018.03.002 PMID: 29522796

27. Noel JK, Babor TF. Alcohol advertising on Facebook and the desire to drink among young adults. J

Stud Alcohol Drugs. 2018; 79(5):751–60. PMID: 30422789

28. Kim A, Hansen H, Duke J, Davis K, Alexander R, Rowland A, et al. Does digital ad exposure influence

information-seeking behavior online? Evidence from the 2012 Tips From Former Smokers national

tobacco prevention campaign. J Med Internet Res. 2016; 18(3):e64; https://doi.org/10.2196/jmir.4299

PMID: 26983849

29. Birnbaum ML, Garrett C, Baumel A, Scovel M, Rizvi AF, Muscat W, et al. Using digital media advertising

in early psychosis intervention. Psychiatr Serv. 2017; 68(11):1144–9; https://doi.org/10.1176/appi.ps.

201600571 PMID: 28712355

30. Graham AL, Milner P, Saul JE, Pfaff L. Online advertising as a public health and recruitment tool: com-

parison of different media campaigns to increase demand for smoking cessation interventions. J Med

Internet Res. 2008; 10(5):e50; https://doi.org/10.2196/jmir.1001 PMID: 19073542

31. Platt JE, Platt T, Thiel D, Kardia SL. ’Born in Michigan? You’re in the biobank’: engaging population bio-

bank participants through Facebook advertisements. Public Health Genomi. 2013; 16(4):145–58;

https://doi.org/10.1159/000351451 PMID: 23796763

32. Chung H, Ahn E. The effects of Web site structure: the role of personal difference. Cyberpsychol

Behav. 2007; 10(6):749–55; https://doi.org/10.1089/cpb.2007.9955 PMID: 18085961

33. Cho C-H. Factors influencing clicking of banner ads on the WWW. Cyberpsychol Behav. 2003; 6

(2):201–15; https://doi.org/10.1089/109493103321640400 PMID: 12804033

34. Polster M, Thumma C, Trainer PC, Pearson K, Dianno N, Kumar N. Assessing recall and recognition for

important safety information in digital promotion for pharmaceutical products: implications for website

design. Ther Innov Regul Sci. 2017; 51(6):770–9; https://doi.org/10.1177/2168479017708226 PMID:

30227104

35. Cho C-H, Lee J-G, Tharp M. Different forced-exposure levels to banner advertisements. J Advert Res.

2001; 41(4):45–56; https://doi.org/10.2501/jar-41-4-45-56

36. Chung H, Zhao X. Effects of perceived interactivity on web site preference and memory: role of personal

motivation. JCMC. 2004; 10(1).

37. Trappey RJ III, Woodside AG. Consumer responses to interactive advertising campaigns coupling

short-message-service direct marketing and TV commercials. J Advert Res. 2005; 45(4):382–401;

https://doi.org/10.1017/s0021849905050476

38. Levy S, Nebenzahl ID. Programme involvement and interactive behaviour in interactive television.

JCIRA. 2006; 25(3):309–32.

39. Moe WW. A field experiment to assess the interruption effect of pop-up promotions. J Interact Mark.

2006; 20(1):34–44; https://doi.org/10.1002/dir.20054

40. Yoo CY. Effects beyond click-through: incidental exposure to web advertising. J Market Comm. 2009;

15(4):227–46; https://doi.org/10.1080/13527260802176419

41. Yoo CY. Interplay of message framing, keyword insertion and levels of product involvement in click-

through of keyword search ads. JCIRA. 2011; 30(3):399–424; https://doi.org/10.2501/ija-30-3-399-424

42. Rauwers F, Voorveld HAM, Neijens PC. Investigating the persuasive impact and underlying processes

of interactive magazine ads in a real-life setting. Int Mark Rev. 2018; 37(5):806–27; https://doi.org/10.

1080/02650487.2018.1470918

43. Daems K, De Pelsmacker P, Moons I. The effect of ad integration and interactivity on young teenagers’

memory, brand attitude and personal data sharing. Comput Human Behav. 2019; 99:245–59; https://

doi.org/10.1016/j.chb.2019.05.031

44. Macias W. A beginning look at the effects of interactivity, product involvement and web experience on

comprehension: brand web sites as interactive advertising. J Curr Issues Res Advert. 2003; 25(2):31–

44; https://doi.org/10.1080/10641734.2003.10505147

PLOS ONE Scoping systematic review of interactive advertising

PLOS ONE | https://doi.org/10.1371/journal.pone.0263339 February 3, 2022 17 / 18

https://doi.org/10.2196/14421
http://www.ncbi.nlm.nih.gov/pubmed/31682589
https://doi.org/10.1093/ntr/nty086
http://www.ncbi.nlm.nih.gov/pubmed/29741711
https://doi.org/10.1016/j.physbeh.2018.03.002
https://doi.org/10.1016/j.physbeh.2018.03.002
http://www.ncbi.nlm.nih.gov/pubmed/29522796
http://www.ncbi.nlm.nih.gov/pubmed/30422789
https://doi.org/10.2196/jmir.4299
http://www.ncbi.nlm.nih.gov/pubmed/26983849
https://doi.org/10.1176/appi.ps.201600571
https://doi.org/10.1176/appi.ps.201600571
http://www.ncbi.nlm.nih.gov/pubmed/28712355
https://doi.org/10.2196/jmir.1001
http://www.ncbi.nlm.nih.gov/pubmed/19073542
https://doi.org/10.1159/000351451
http://www.ncbi.nlm.nih.gov/pubmed/23796763
https://doi.org/10.1089/cpb.2007.9955
http://www.ncbi.nlm.nih.gov/pubmed/18085961
https://doi.org/10.1089/109493103321640400
http://www.ncbi.nlm.nih.gov/pubmed/12804033
https://doi.org/10.1177/2168479017708226
http://www.ncbi.nlm.nih.gov/pubmed/30227104
https://doi.org/10.2501/jar-41-4-45-56
https://doi.org/10.1017/s0021849905050476
https://doi.org/10.1002/dir.20054
https://doi.org/10.1080/13527260802176419
https://doi.org/10.2501/ija-30-3-399-424
https://doi.org/10.1080/02650487.2018.1470918
https://doi.org/10.1080/02650487.2018.1470918
https://doi.org/10.1016/j.chb.2019.05.031
https://doi.org/10.1016/j.chb.2019.05.031
https://doi.org/10.1080/10641734.2003.10505147
https://doi.org/10.1371/journal.pone.0263339


45. Yang F, Shen F. Effects of web interactivity: a meta-analysis. Communic Res. 2018; 45(5):635–58;

https://doi.org/10.1177/0093650217700748

46. Yi C, Jiang Z, Benbasat I. Enticing and engaging consumers via online product presentations: the

effects of restricted interaction design. J Manag Inf Syst. 2015; 31(4):213–42; https://doi.org/10.1080/

07421222.2014.1001270

47. Urban GL, Liberali G, MacDonald E, Bordley R, Hauser JR. Morphing banner advertising. Mark Sci.

2014; 33(1):27–46; https://doi.org/10.1287/mksc.2013.0803

48. Ieva M, Ziliani C, Gázquez-Abad JC, D’Attoma IDA. Online versus offline promotional communication:

evaluating the effect of medium on customer response. J Advert Res. 2018; 58(3):338–48; https://doi.

org/10.2501/jar-2017-040

49. Bellman S, Kemp A, Haddad H, Varan D. The effectiveness of advergames compared to television

commercials and interactive commercials featuring advergames. Comput Human Behav. 2014;

32:276–83; https://doi.org/10.1016/j.chb.2013.12.013

50. Barreto AM. Do users look at banner ads on Facebook? J Res Interact Mark. 2013; 7(2):119–39;

https://doi.org/10.1108/JRIM-Mar-2012-0013

51. Cauberghe V, De Pelsmacker P. The effectiveness of telescopic ads delivered via interactive digital

television: the impact of the amount of information and the level of interactivity on brand responses. J

Interact Mark. 2010; 24(4):297–308; https://doi.org/10.1016/j.intmar.2010.07.003

52. Bellman S, Schweda A, Varan D. Minimum effective frequency for interactive television ads. J Direct

Data Digit Mark Pract. 2010; 11(4):281–301; https://doi.org/10.1057/dddmp.2010.6

53. Yang CC. An exploratory study of the effectiveness of interactive advertisements on the Internet. J Mar-

ket Comm. 1997; 3(2):61–85; https://doi.org/10.1080/135272697345970

54. Chongyu L, Du RY. Click-Through behavior across devices in paid search advertising: why users favor

top paid search ads and are sensitive to ad position change. J Advert Res. 2020; 60(4):394–406;

https://doi.org/10.2501/jar-2020-004

55. Levy S, Nebenzahl ID. The influence of product involvement on consumers’ interactive processes in

interactive television. Mark Lett. 2008; 19(1):65–77; https://doi.org/10.1007/s11002-007-9020-3

56. Ju I, Ohs JE, Park JS. Consumer’s regulatory knowledge of prescription drug advertising and health

risk awareness: the moderating role of risk information prominence. Health Commun. 2020; 35(6):696–

706; https://doi.org/10.1080/10410236.2019.1584738 PMID: 30835557

PLOS ONE Scoping systematic review of interactive advertising

PLOS ONE | https://doi.org/10.1371/journal.pone.0263339 February 3, 2022 18 / 18

https://doi.org/10.1177/0093650217700748
https://doi.org/10.1080/07421222.2014.1001270
https://doi.org/10.1080/07421222.2014.1001270
https://doi.org/10.1287/mksc.2013.0803
https://doi.org/10.2501/jar-2017-040
https://doi.org/10.2501/jar-2017-040
https://doi.org/10.1016/j.chb.2013.12.013
https://doi.org/10.1108/JRIM-Mar-2012-0013
https://doi.org/10.1016/j.intmar.2010.07.003
https://doi.org/10.1057/dddmp.2010.6
https://doi.org/10.1080/135272697345970
https://doi.org/10.2501/jar-2020-004
https://doi.org/10.1007/s11002-007-9020-3
https://doi.org/10.1080/10410236.2019.1584738
http://www.ncbi.nlm.nih.gov/pubmed/30835557
https://doi.org/10.1371/journal.pone.0263339

