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Abstract

Background: Evaluation research increasingly needs alternatives to target or gross rating points to comprehensively measure
total exposure to modern multichannel public education campaigns that use multiple channels, including TV, radio, digital video,
and paid social media, among others. Ratings datatypically only capture delivery of broadcast media(TV and radio) and excludes
other channels. Studies are needed to validate objective cross-channel metrics such asimpressions against self-reported exposure
to campaign messages.

Objective:  This study aimed to examine whether higher a volume of total media campaign impressions is predictive of
individual-level self-reported campaign exposure in California.

Methods: We analyzed over 3 years of advertisement impressions from the California Tobacco Prevention Program’s statewide
tobacco education campaigns from August 2019 through December 2022. |mpressions data varied across designated market areas
(DMASs) and acrosstime. These data were merged to individual respondents from 45 waves of panel survey data of Californians
aged 18-55 years (N=151,649). Impressions were merged to respondents based on respondents DMAs and time of survey
completion. We used logistic regression to estimate the odds of respondents’ campaign recall as a function of cumulative and
past 3-month impressions delivered to each respondent’s DMA.

Results: Cumulative impressions were positively and significantly associated with recall of each of the Flavors Hook Kids
(odds ratio [OR] 1.15, P<.001), Dark Balloons and Apartment (OR 1.20, P<.001), We Are Not Profit (OR 1.36, P<.001), Tell
Your Story (E-cigarette, or Vaping, product use Associated Lung Injury; OR 1.06, P<.05), and Thrown Away and Little Big Lies
(OR 1.05, P<.01) campaigns. Impressions delivered in the past 3 months were associated with recall of the Flavors Hook Kids
(OR 1.13, P<.001), Dark Balloons and Apartment (OR 1.08, P<.001), We Are Not Profit (OR 1.14, P<.001), and Thrown Away
and Little Big Lies (OR 1.04, P<.001) campaigns. Past 3-month impressions were not significantly associated with Tell Your
Story campaign recall. Overall, magnitudes of these associations were greater for cumulative impressions. We visualize recall
based on postestimation predicted values from our multivariate logistic regression models.

Conclusions: Variationin cumulativeimpressionsfor California Tobacco Prevention Program’slong-term multichannel tobacco
education campaign is predictive of increased self-reported campaign recall, suggesting that impressions may be a valid proxy
for potential campaign exposure. The use of impressions for purposes of eval uating public education campaigns may help address
current methodological limitations arising from the fragmented nature of modern multichannel media campaigns.
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Introduction

Evaluations of mass media tobacco education campaigns have
often used variation (over time and across markets) in campaign
target ratings points (TRPS) or gross ratings points (GRPs) to
estimate dose-response relationships between campaign
advertisement buys and outcomes of interest (eg, Davis et al
[1]; Farrelly et al [2]; Wakefield et a [3]). Ratings points are
based on Nielsen ratingsfor programs during which TV or radio
advertisements are shown, providing ametric of population-level
reach and frequency of exposure to a given ad for specific
audiences [4]. These metrics vary by designated market areas
(DMAS) and over time. Because these metrics assume that
individuals within a market’'s population have the same
opportunity to view acampaign’s adverti sements, these metrics
are only applicable for broadcast media channels [5].

An advantage of using GRPs or TRPs for media evaluation is
that variation in ratings data is exogenous to study respondents
and therefore not subject to potential selective attention biases
that can arise from using self-reported measures of ad exposure.
As such, this approach enables stronger conclusions about
causality of campaign effects. However, a major limitation of
thisapproach isthat ratings datatypically only capture delivery
of broadcast media (TV and radio) and exclude other media
channels. Therefore, this method is only applicable to
evaluations of media campaigns that predominantly rely on
broadcast channelsin their mediabuys. In addition, the delivery
of media content has shifted dramatically over the past decade
toward a more fragmented system that simultaneously uses
multiple nonbroadcast channels, including digital video, digital
displays, and streaming audio. These channels are often used
on their own or in combination with traditional broadcast media

These changes to the modes and channels of mediadistribution
complicate the evaluation of modern public health media
campaigns. Traditional eval uation methods that include the use
of GRPsmay not adequately capture the breadth of acampaign’s
media delivery and related variation in that delivery. A recent
review by Durkin et al [6] cataloged many of these challenges
in the tobacco prevention media landscape, calling for an
exploration of alternative methods and data to measure total
campaign exposure across the spectrum of media channels that
are used. These authors noted that studies to “validate
self-reported exposure to digital campaign messages against
objective digital metrics such as impressions, advertisements
served, and completed video views’ are needed [5-8].

Previousresearch has examined the rel ationshi ps between digital
tobacco education campai gns and audience response, including
recall of advertisements and information seeking. For example,
Kim et a [7] found that consumers who were verified as being
exposed to a set of digital tobacco education advertisements
were significantly more likely than unexposed consumers to
visit websitesthat were promoted by the campaign. Other studies
have used intentional geography-based manipulation of ad buys
to show that markets receiving additional doses of digital video
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had higher overall campaign awareness compared with markets
that received a conventional dose of standard TV and digital
media [8]. Although these studies demonstrate correlation
between nonbroadcast media delivery and overall campaign
reach, they do not provide a basis for establishing alternatives
to TRPsor ratings-based metricsfor measuring overall delivery
doses of a multichannel campaign. Validating the predictive
rel ationships between an alternative comprehensive metric for
ad delivery, such asimpressions, and self-reported exposure to
campaign advertisements requires more robust datasets with
frequent collection of self-reported exposure merged with high
variation in ad delivery metrics.

In this study, we use data from the California Tobacco
Prevention Program’s (CTPP's) tobacco education media
campaign to examine the relationship between self-reported
exposureto campai gh messages and total campaign impressions
across all channels. CTPP's statewide campaign is a dynamic
multimessage campaign that targets numerous audiences using
TV, radio, digital video, digital audio and display, and other
nonbroadcast channels. In addition, CTPP’'s campaign ad buys
are predominantly purchased based on guaranteed impressions
units, not promised TRPs. As part of its broader campaign
evaluation, CTPP tracks self-reported exposure to campaign
messages and other outcomes using a large monthly survey of
adultsin California. Our study merges this robust survey data
with detailed information on campaign impressions over time
and across media markets to examine whether higher volume
of total campaign impressions is predictive of individual-level
self-reported campaign exposure in California. We discuss the
implications and future directions of this research for using
impressions as a valid exogenous proxy for total exposure to
multichannel campaigns.

Methods

Survey Data

Survey data came from a monthly web-based tracking survey
recruited from the Dynata consumer panel, alarge commercialy
available panel of US adults. The data were collected in 45
waves from August 2019 through December 2022 and included
respondents from California between 18 and 55 years of age
(N=151,649). Dynata is a nonprobability convenience panel
that uses a range of recruitment approaches, including email
and marketing as well as targeted websites to yield a broad
sample of US consumers. Dynata panelists are remunerated
through an e-rewards system that provides redeemable points
for merchandise for each completed survey. Each web survey
was offered in English and Spanish to accommodate
Spani sh-speaking respondents who speak limited or no English
or preferred to take the survey in Spanish. Sample sizes varied
by wave, ranging from 2954-3576 per wave. Respondents were
allowed to participate in more than 1 wave (34.9% of
observations (n=52,971) were from repeat respondents). The
survey datawere weighted and calibrated to reflect distributions
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(within Censusregion) of sex, age, race and ethnicity, education,
smoking status (smoker vs nonsmoker), and daily internet use.

M easures

Recall of California Tobacco Prevention Program
Campaigns

Recall of each of 5 CTPP campaigns that aired over the course
of survey data collection from August 2019 to December 2022
werethe primary outcome variablesfor this study: Flavors Hook
Kids, We Are Not Profit, Dark Balloons and Apartment, Tell
Your Story, and Thrown Away and Little Big Lies. The Flavors
Hook Kids and We Are Not Profit campaigns highlighted the
effects of flavored tobacco products on youth and Black
populations and deceptive industry marketing tactics, among
other themes. The Dark Balloons and Apartment campaigns
focused on the dangers and ubiquity of secondhand smoke,
particularly in outdoor and multiunit housing settings. CTPP's
Tell Your Story campaign was focused on providing young
adults with vaping cessation services in response to the
E-cigarette or Vaping-Associated Lung Injury outbreak, while
the Thrown Away and Little Big Lies campaigns highlighted
the negative effects of discarded tobacco products, including
the proliferation of microplastics in the environment. More
information about CTPP’'s media campaigns can be found on
the program’s website [9].

Unaided Campaign Recall

We assessed unprompted general recall of the CTPP campaign
to gauge overall awareness of the campaign in California
Respondents were asked “Have you recently seen or heard any
California Department of Public Health antitobacco adson TV,
online, on radio, in magazines or on outdoor signs?’ with
response options of “yes’ and “no.” Respondents who answered
“yes’ were considered to have unaided recall of the overall
California Department of Public Health antitobacco campaign.

Prompted Ad Recall

Specific ad recall was measured using an aided ad recognition
protocol where after viewing videos of each campaign ad,
respondents were asked “Have you seen this ad on TV or
online?’ Respondents could answer “yes’ or “no” to each
ad-specific recall question. A similar protocol was used to
construct recall of radio advertisements. After listening to each
radio advertisement (or reading the script if the ad playback
function did not work properly), respondentswere asked “Have
you heard this ad on the radio?’ with response options of “yes’
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and “no.” Respondents were also asked to recall whether they
had seen any outdoor or online static display-style
advertisements, through the following prompt: “Next, wewould
like to show you an image of afew adsthat may have appeared
on outdoor signsin California such as on buses, billboards, gas
stations, or public places, or on websites and other places
online” After viewing images of these advertisements,
respondents selected “yes’ or “no” to indicate having seen the
advertisements previously or not. We then created
campaign-specific awareness variablesindicating awareness of
at least one ad across all ad types (video, radio, or static). These
campaign-specific ad recall variables served as the dependent
variablesin each of our analytic models.

Exogenous Campaign Exposure M easured by
Impressions

We used weekly impressions data provided by the campaign’s
media buyer to measure potential exposure to CTPP's paid
media. Impressions are defined as the number of times a piece
of media displays on a user’'s screen (or plays on an audio
channel). These data were provided at the DMA level for the
14 DMAsin Californiaand were cal culated separately for each
campaign aired by CTPP across multiple target audiences of
adultsin California. Impressions wereincluded for each media
channel used by the campaign (broadcast, digital, and display)
and combined to provide a compilation of total potential
exposure across al channels. We measured total cumulative
impressions and past 3-month impressions for each of CTPP's
campaigns on air during this time period: Flavors Hook Kids,
Dark Balloons and Apartment, Tell Your Story, Thrown Away
and Little Big Lies, and We Are Not Profit campaigns.
Impression valueswere linked to individual survey respondents
based on survey timing and respondent locationin DMASs. Each
survey participant was assigned the full week of impressions
data for the week they took the survey, no matter which day of
theweek they participated. Cumulativeimpressionsweretotaled
from campaign launch through the date each participant took
the survey for the DMA in which they reported residing. Past
3-month impressions were similarly totaled, but from the 3
months before the respondent’s survey date.

Mean values of cumulative and past 3-month impressions by
campaign are summarized in Table 1. While these values refl ect
the market-level mean impressions, respondents in the sample
can experience arange of impression levels (from low to high)
based on the market where they reside.
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Table 1. Mean Market-level California Tobacco Prevention Program’s cumulative campaign impressions, August 2019 to December 2022.

Campaign Cumulative impressions, mean (SD)? Past 3-month impressions, mean (SD)
All campaigns 328,789,592 (586,912,213) 42,758,557 (90,205,224)

Flavors Hook Kids 152,422,867 (238,477,527) 17,052,572 (40,158,606)

Dark Balloons and Apartment 112,884,348 (208,276,945) 9,870,736 (46,101,224)

We Are Not Profit 40,224,813 (99,809,204) 9,413,460 (31,246,961)

Tell Your Story 13,277,377 (39,494,383) 2,733,164 (12,124,264)

Thrown Away and Little Big Lies 9,080,187 (38,762,599) 3,688,625 (20,496,183)

#There were 176 weeks and 14 unique DMAs (n=2464 weeks x DMA observations) represented in the analytic data.

Control Variables

Our analysis controlled for several factors that may influence
recall of campaign advertisements. We created control variables
for respondent demographicsincluding age (18-55 years); race
and ethnicity (White non-Hispanic, Black non-Hispanic, Asian
non-Hispanic, other non-Hispanic, and Hispanic); gender (male,
female, transgender, or other or unsure); sexua orientation
(straight or do not know and LGBQ [lesbian, gay, bisexual, and
gueer/questioning]); education (less than high school, high
school degree, some college, associate degree, bachelor’s degree
or higher); and income (low income—Iless than US $45,000,
middle to high income—US $45,000 or more). We aso
controlled for any past 30-day use of tobacco products (including
e-cigarettes) or marijuana. Finally, we controlled for background
secular trends in campaign recall by measuring total quarters
elapsed since the beginning of the study (August 2019).

Statistical Analysis

We began by summarizing average campaign recall for each of
the CTPP campaigns described earlier. Campaign recall was
estimated separately for each year in our data (2019-2022) and
for al years combined. We then used logistic regression to
estimate the odds of campaign-specific recall as a function of
cumulative and past 3-month impressions delivered to each
respondent’'s DMA. Impressions were scaled to produce odds
ratios that reflected the increase in campaign recall for delivery
of the mean past 3-month and cumulative impressions levels.
Thisscaling providesaredigtic interpretation of the relationship
between impressions and campaign recall based on mean levels
of impressions delivered for each campaign in the real world.
In addition, because we did not expect increasing levels of paid
impressions to perpetually generate linear increases in recall,
we used a nonlinear functional form for impressions (square
root) to capture asymptotic diminishing effects over the range
of observed impressions. Each model included control variables
for the respondent characteristics described earlier, as well as
alinear time trend for quarters since the first survey wave of
the study in August 2019.

To examine whether channel-specific impressions were more
or less strongly predictive of campaign recall, we conducted
the same analysis using 3 separate models. one with just video
impressions, another with just audio impressions, and another
with just display impressions. We then compared the oddsratios
(ORs) acrossthose 3 model typesto determine whether different
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impression typeswere more strongly predictive of overall recall
than others.

Tofurther illustrate the estimated rel ationship between campaign
impressions and recall, we cal culated postestimation predicted
probabilities of overall prompted campaign recal across
observed values of past 3-month cumulative impressions for
the combined CTPP campaigns. We chose to use past 3-month
impressions as the basis for these predictions as thisis amore
common time frame for real-world ad buys. These predictions
were generated from the multivariate logistic regression model
resultsto provideinterpretable ranges of campaign recall across
the observed range of cumulativeimpressionswith all covariates
in our statistical model held constant. Because a small number
of respondentsin certain marketsreceive very high impressions
levels, these predictions exclude the highest 5% of impression
values. This helps ensure that our graphical representation of
the dose-response relationship between impressions and ad
recall reflects the experience of most respondents and is not
skewed by outlier impressions values. All analyses were
conducted using Stata (version 17.0, Computing Resource
Center).

Ethical Considerations

RTI International’s Institutional Review Board reviewed this
research protocol and determined that it did not meet the
definition of research with human subjects because it was for
program eval uation purposes. Nevertheless, all study participants
gave informed consent for panel participation in addition to
assurances that al study participation is voluntary, and any
question could be skipped if desired.

Results

Sample Characteristics

The combined unweighted sample included 151,649
observations on adults aged 18 to 55 years in Cdifornia
collected from August 2019 to December 2022. The mean
unweighted age of the sample was 38.9 years and consisted of
individuals across the following demographics: 69,627 White
non-Hispanic (45.9%), 14,904 Black non-Hispanic (9.8%),
23,812 Asian non-Hispanic (15.7%), 8436 other non-Hispanic
races (5.6%), and 34,858 Hispanic (23.0%) adults. The
unweighted and wel ghted sampl e distributions of gender, sexua
orientation, education, income, and tobacco and other product
use are summarized in Table 2.
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Respondent characteristic Unweighted percentage  Weighted percentage  Participants, n
Age (years), mean 38.92 36.27 _a
18-29 18.7 31 28,360
30-55 81.3 69 123,289
Race and Ethnicity
White non-Hispanic 459 34.7 69,627
Black non-Hispanic 9.8 6.1 14,904
Asian non-Hispanic 15.7 175 23,812
Other non-Hispanic 5.6 14 8436
Hispanic 230 40.2 34,858
Gender
Mae 40.7 49.1 61,577
Female 57.9 48.8 87,595
Transgender 0.7 13 1091
Other 0.5 0.5 717
Unsure 0.2 0.3 267
Sexual orientation
Straight or do not know 87.7 86.7 130,404
LGBQP 123 133 18,252
Education
L ess than high school 29 154 4446
High school degree 14.8 21.6 22,455
Some college 21.6 20.7 32,750
Associate degree 119 113 18,088
Bachelor’s degree or higher 48.7 311 73,902
Income
Low income (less than US $45,000) 337 454 51,042
Middle to high income (US $45,000 or more) 66.3 54.6 100,471
Tobacco and other product use
Smoked cigarettes in past 30 days 30.3 9.4 45,946
Used electronic vape productsin past 30 days 254 13.6 38,520
Used marijuanain past 30 days 325 22.3 49,321
Used other tobacco products in past 30 days 232 145 35,200

&__: not applicable.
bLGBQ: leshian, gay, bisexual, and queer/questioning.

Campaign Recall

Table 3 summarizes descriptive statistics on campaign recall
by year from 2019 to 2022. Across all years in our analysis,
68.3% (53,137) of respondents indicated awareness of any ad
in the CTPP Flavors Hook Kids campaign. During this time
frame, recall of the We Are Not Profit campaign was 59.1%
(16,920) whilerecall of the Dark Balloons and Apartment, Tell
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Your Story, and Thrown Away and Little Big Lies campaigns
were 54.8% (27,748), 53.2% (16,886), and 50.8% (15,450),
respectively. Overall, 65.6% (87,814) of adults aged 18 to 55
years old in California reported awareness of any CTPP
campaign ad across the combined time period from 2019 to
2022. Unprompted general recall of antitobacco advertisements
in California across all years was 51.5% (78,090).
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Table 3. Recall of California Tobacco Prevention Program campaigns among all adults aged 18-55 years old in California, August 2019 to December

2022.

Campaign 2019 (n=19,004)

2020 (n=45,509)

2021 (n=39,584) 2022 (n=47,552)  All years(n=151,649)

Prompted Ad Recall

All campaigns 60.9% 67.7%
Flavors Hook Kids 65.8% 65.4%
We Are Not Profit _a 47.8%
Dark Balloons and Apartment 51.4% 59.2%
Tell Your Story _a _a

Thrown Away and LittleBigLies __a 49.3%
Unaided campaign recall 56.5% 49.4%

68.5% 62.7% 65.6%
74.1% 67.0% 68.3%
62.4% _a 59.1%
49.9% _a 54.8%
47.5% 58.8% 53.2%
_a 51.5% 50.8%
49.7% 53.1% 51.5%

a__: not applicable.

Relationship Between Campaign Impressions and
Recall

Cumulative and past 3-month impressions were widely
associated with prompted campaign recall (Table 4). Cumulative
impressions were positively and significantly associated with
recall of each of the Flavors Hook Kids (OR 1.15, P<.001),
Dark Balloons and Apartment (OR 1.20, P<.001), We Are Not
Profit (OR 1.36, P<.001), Tell Your Story (OR 1.06, P<.05),
and Thrown Away and Little Big Lies (OR 1.05, P<.01)
campaigns. Impressions delivered in the past 3 months were

associated with recall of the Flavors Hook Kids (OR 1.13,
P<.001), Dark Balloons and Apartment (OR 1.08, P<.001), We
AreNot Profit (OR 1.14, P<.001), and Thrown Away and Little
Big Lies (OR 1.04, P<.001) campaigns. Past 3-month
impressions were not significantly associated with Tell Your
Story campaign recall. Overall, magnitudes of these associations
were greater for cumulative impressions.

Similar associations between impressionsand unaided campaign
recall werefound. Past 3-month impressions (OR 1.07, P<.001)
and cumulative impressions (OR 1.05, P<.01) were both
significantly associated with unaided campaign recall.

Table 4. Odds ratios and 95% Cls from logistic regressions of associations between campaign impressions and campaign recall among all adultsin

Californiaaged 18-55 years, August 2019-December 2022.

Prompted ad recall

Cumulative impressions, OR (95% Cl)

Past 3-month impressions, OR (95% CI)

All campaigns 1.16% (1.11-1.20)

Flavors Hook Kids 1.15%(1.09-1.22)

Dark Balloons and Apartment 1.202 (1.13-1.27)

We Are Not Profit 1.36% (1.27-1.46)

Tell Your Story 1.06" (1.01-1.11)

Thrown Away and Little Big Lies 1.05° (1.01-1.09)

Unaided campaign recall 1.04° (1.01-1.08)

1.20%(1.17-1.23)
1.13%(1.10-1.17)
1.08% (1.06-1.11)
1.142 (1.09-1.20)
1.01 (0.98-1.04)
1.04%(1.02-1.07)

1.08%(1.05-1.10)

3P (overall): <.001.
bp (overall): <.05.
P (overall): <.01.

We divided the impressions variables used in the model s by the
overall sample mean to produce odds ratiosthat give the percent
changeinrecal for aunit changein impressions where the unit
changeisthe sample mean of theimpressions. Toillustrate, for
cumulative impressions, going from no campaign (ie, O
impressions) to the average campaign delivery (328 million
impressions) generatesa16% increasein odds of ad recall. This
scaling provides arealistic unit of change for impressions that
reflectsthe size of areal-world ad buy for the CTPP campaign.
Results from our sensitivity analysis showed similar
rel ationships between the channel -specific impressions (video,
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audio, and display) and campaign awareness measured through
both prompted and unaided recall (results not shown). Given
that CTPP used a relatively balanced mixture of these media
channel s concurrently, combined impression should best reflect
the overall relationship between campaign advertisements buys
and reach among target audiencesin California.

Multimedia Appendix 1 summarizes estimated campaign recall
rates based on postestimation predicted values from our
multivariate logistic regression model for overall campaign
recall. Predicted recall for all campaigns combined ranged from
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63.7% at 100 million past 3-month cumulative impressions to
77.0% at 800 million past 3-month cumulative impressions.

Discussion

Principal Findings

Results from this study show that variation in cumulative
impressions for CTPP's long-term multichannel tobacco
education campaign is predictive of increased self-reported
campaign recall, suggesting that impressions may be a valid
proxy for potential campaign exposure. Because impressions
are generally calculated and known for all media channels, the
use of impressions for purposes of evaluating public education
campaigns may hel p address current methodol ogical limitations
arising from the fragmented nature of modern multichannel
media campaigns [6]. That is, impressions can provide asingle
metric that captures whole-campaign exposure regardless of a
campaign’smediachannel mixture. The use of impressions may
be particularly helpful in the evaluation of campaigns that
dedicate substantial portions of ad buys to nonbroadcast
channels, including digital video, display, and out-of-home
advertising.

Our study also provides one of the first real-world examples of
how impressions data can be applied in the eval uation of amajor
multichannel public health awareness campaign. In our
application of these data, there is a high degree of variation in
impressions over along period of time. Impressions variation,
in this context, arises from differences in ad buy sizes across
media markets and from time-specific accumulation of
impressions. This variation in impressions is paired with
high-sample, frequent (roughly monthly) surveys of individual
respondents over a data collection period exceeding 3 years.
These conditionslikely contributed to ahigh degree of statistical
power to detect relationships between impressions at the
market-time level and recall measured at the individual level.
Future evaluation research that aims to use impressions for
evaluating multichannel campaigns should consider whether
the available variation in both impressions and respondent data
are sufficient to statistically capture relationships between
impressions and respondent-level constructs.

Although our analysiswas able to detect positive and statistically
significant relationships between impressions and recall for
each of the CTPP campaigns we measured, the pattern of
predicted recall across observed impressionslevels (Multimedia
Appendix 1) suggeststhe overall magnitude of thisrelationship
was modest. This may be due to a high level of background
exposure to tobacco control media campaigns in California.
Historically, California has along track record of well-funded
tobacco education media campaigns in addition to strong
tobacco control policies[10,11]. These campaignsand policies
have been implemented over along period of timethat precedes
the time frame of our study. Given the likely high preexisting
awareness of tobacco-related messages and related issues in
Cdlifornia, the effects of ongoing awareness-raising media
campaigns may be incremental. Therefore, our results should
not be interpreted as a prescription of expected dose-responses
for other campaignsthat may occur in different contexts. Rather,
the historical context of past campaign efforts and existing
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public avareness and knowledge of campaign-targeted messages
should be considered when eval uating these types of campaigns.

Limitations

There are severa limitations to this analysis that should form
the basis of next steps and recommendationsfor futureresearch
with similar data. First, impressions measure potential, not
confirmed individual-level exposure. Although our results
suggest that impressions are predictive of salf-reported campaign
recall, future research can further validate impressions as a
proxy for exposure by applying them to evaluate campaign
effects on other respondent-level outcomes, including
campaign-targeted attitudes, beliefs, and behaviors.

Second, we did not examine the effects of channel-specific
impressions on self-reported recall and therefore cannot make
conclusions about the effects of different mixtures of media
channels. This leaves unanswered questions about the
equivalency of impressions across different media channels.
For exampl e, do impressionsfor video advertisements generate
greater exposure rates than the same level of impressions for
digita display advertisements? Furthermore, within video
advertisements, doesdelivery through streaming servicesresult
in different exposure levels than those delivered by broadcast?
Disentangling the unique contributions of each media channel
is challenging, since creative elements including visuals, main
messages, and calls to action, are usually very similar across
all media channels used within a single campaign. The
estimation of channel-specific effects would require the
production of sufficiently different creative content across
channels and more extensive coordination of ad buys set up for
the purposes of evaluation tests. Thislevel of coordination may
not be possible for most campaigns, given limited resources
and focus on conci se sets of outcomes and objectives. Therefore,
for purposes of addressing channel-specific effects, we
recommend that future studies at least consider examining
multiple campaigns that have differing creative content in
addition to different mixtures of media channels.

An additional limitation is that although impressions have a
straightforward definition, they are difficult to interpret, given
the volumesthat are delivered for individual campaigns, which
often exceed tens of millions. To put resultsin greater context,
future studies should consider reporting additional information,
when available, about the campaign ad buys such as overall
investment and expenditure level sfor each mediachannel. These
additional data can potentially facilitate helpful return on
investment analysis as public health programs consider options
for campaign ad buys with varying levels of purchased
impressions.

Finaly, we note that while the survey data are weighted to
reflect the demographic profile of California, the data are not
recruited using astatistical probability sample. Becausethe data
arerecruited from alarge opt-in consumer panel, the unweighted
data is skewed toward heavier representation of some groups
such as older and more educated adults. Thisresultsinincreased
weighting for less represented groups and should be considered
when interpreting the overall results.
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Conclusion

Measurement of digital media delivery and its application in
the evaluation of multichannel public health campaignsis an
emerging science. This study provides preliminary evidence
that combined campaign impressions are predictive of overall
campaign recall at the respondent level. Therefore, impressions
may provide avalid alternative exposure variable that captures

Daviset a

all media channels in evaluations of modern multichannel
campaigns. Future research can build on this study by (1)
exploring relationships between impressions and other
campaign-targeted outcomes; (2) implementing study designs
that attempt to distinguish the unique effects of each media
channel; and (3) examining additional information on campaign
investments to aid in the interpretation of evaluations that use

impressions data.

Acknowledgments
Thiswork was funded under contract (#18-10190) from the California Department of Public Health.

Data Availability

The dataset generated and analyzed during this study is not publicly available, but may be available from the sponsoring agency
(CTPP) upon reasonable request.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Predicted values of campaign recall by observed all-campaign impressionslevelsamong al adultsin Californiaaged 18-55 years,
August 2019-December 2022.
[PNG File, 91 KB-Multimedia Appendix 1]

References

1. DavisKC, Patel D, Shafer P, Duke J, Glover-Kudon R, Ridgeway W, et a. Association between media doses of the Tips
from Former Smokers Campaign and cessation behaviors and intentions to quit among cigarette smokers, 2012-2015.
Health Educ Behav. May 12, 2017;45(1):52-60. [FREE Full text] [doi: 10.1177/1090198117709316] [Medline; 28497703]

2. Farrelly MC, Duke JC, Davis KC, Nonnemaker M, Kamyab K, Willett JG, et a. Promotion of smoking cessation with
emotional and/or graphic antismoking advertising. American Journal of Preventive Medicine. Nov 2012;43(5):475-482.
[doi: 10.1016/j.amepre.2012.07.023] [Medline: 23079169]

3. Wakefield MA, Spittal MJ, Yong HH, Durkin SJ, Borland R. Effects of mass media campaign exposure intensity and
durability on quit attemptsin a population-based cohort study. Health Education Research. Jul 05, 2011;26(6):988-997.
[FREE Full text] [doi: 10.1093/her/cyr054] [Medline: 21730252]

4.  FarrisPW, Bendle NT, Pfeifer PE, Reibstein DJ. Marketing Metrics: The Definitive Guide to Measuring Marketing
Performance. New Jersey. Pearson Education; 2010.

5. Romberg AR, Bennett M, Tulsiani S, Simard B, Kreslake JM, Favatas D, et a. Validating self-reported ad recall asa
measure of exposure to digital advertising: an exploratory analysis using ad tracking methodology. IJERPH. Mar 25,
2020;17(7):2185. [FREE Full text] [doi: 10.3390/ijerph17072185] [Medline: 32218265]

6.  Durkin SJ, Brennan E, Wakefield MA. Optimising tobacco control campaigns within a changing media landscape and
among priority populations. Tob Control. Mar 03, 2022;31(2):284-290. [doi: 10.1136/tobaccocontrol-2021-056558] [Medline;
35241601]

7. KimA, HansenH, DukeJ, DavisK, Alexander R, Rowland A, et al. Doesdigital ad exposureinfluenceinformation-seeking
behavior online? Evidence from the 2012 Tips from Former Smokers National Tobacco Prevention Campaign. JMed
Internet Res. 2016;18(3):e64. [FREE Full text] [doi: 10.2196/jmir.4299] [Medline: 26983849]

8. DavisKC, Shafer PR, Rodes R, Kim A, Hansen H, Patel D, et a. Does digital video advertising increase popul ation-level
reach of multimedia campaigns? Evidence from the 2013 Tips From Former Smokers Campaign. JMed Internet Res.
2016;18(9):e235. [FREE Full text] [doi: 10.2196/jmir.5683] [Medline: 27627853]

9. UNDO URL: https://www.undo.org/ [accessed 2024-10-09]

10. RogersT. The California Tobacco Control Program: introduction to the 20-year retrospective. Tob Control. Apr 09,
2010;19(Suppl 1):i1-i2. [FREE Full text] [doi: 10.1136/tc.2010.036293] [Medline: 20382644]

11. Rohrbach LA, Howard-Pitney B, Unger JB, Dent CW, Howard KA, Cruz TB, et a. Independent eval uation of the California
Tobacco Control Program: relationships between program exposure and outcomes, 1996-1998. Am J Public Health. Jun
2002;92(6):975-984. [doi: 10.2105/ajph.92.6.975] [Medline: 12036792]

https://www.jmir.org/2024/1/e55311 JMed Internet Res 2024 | vol. 26 | €55311 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v26i1e55311_app1.png&filename=c4aa447a8d5fc3245c51f04982cf18a6.png
https://jmir.org/api/download?alt_name=jmir_v26i1e55311_app1.png&filename=c4aa447a8d5fc3245c51f04982cf18a6.png
https://europepmc.org/abstract/MED/28497703
http://dx.doi.org/10.1177/1090198117709316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28497703&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2012.07.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23079169&dopt=Abstract
https://europepmc.org/abstract/MED/21730252
http://dx.doi.org/10.1093/her/cyr054
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21730252&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17072185
http://dx.doi.org/10.3390/ijerph17072185
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32218265&dopt=Abstract
http://dx.doi.org/10.1136/tobaccocontrol-2021-056558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35241601&dopt=Abstract
https://www.jmir.org/2016/3/e64/
http://dx.doi.org/10.2196/jmir.4299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26983849&dopt=Abstract
https://www.jmir.org/2016/9/e235/
http://dx.doi.org/10.2196/jmir.5683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27627853&dopt=Abstract
https://www.undo.org/
http://tobaccocontrol.bmj.com/lookup/pmidlookup?view=long&pmid=20382644
http://dx.doi.org/10.1136/tc.2010.036293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20382644&dopt=Abstract
http://dx.doi.org/10.2105/ajph.92.6.975
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12036792&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Daviset a

Abbreviations

CTPP: California Tobacco Prevention Program
DMA: designated market area

GRP: grossratings point

LGBQ: leshian, gay, bisexual, and queer/questioning
OR: oddsratio

TRP: target ratings point

Edited by A Mavragani; submitted 19.12.23; peer-reviewed by MN Shalaby, S Durkin; comments to author 23.02.24; revised version
received 26.04.24; accepted 07.09.24; published 05.11.24

Please cite as:

DavisK, Curry L, Bradfield B, Supplebeen DA, Williams RJ, Soria S, Lautsch J

The Validity of Impressions as a Media Dose Metric in a Tobacco Public Education Campaign Evaluation: Observational Sudy
J Med Internet Res 2024;26:€55311

URL: https.//www.jmir.org/2024/1/e55311

doi: 10.2196/55311

PMID:

©Kevin Davis, Laurel Curry, Brian Bradfield, David A Stupplebeen, Rebecca JWilliams, Sandra Soria, Julie Lautsch. Originally
published inthe Journal of Medical Internet Research (https://www.jmir.org), 05.11.2024. Thisisan open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2024/1/e55311 JMed Internet Res 2024 | vol. 26 | €55311 | p. 9
(page number not for citation purposes)

RenderX


https://www.jmir.org/2024/1/e55311
http://dx.doi.org/10.2196/55311
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

