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Abstract

Seasonal influenza affects millions of people across the United States each year. African
Americans and Hispanics have significantly lower vaccination rates, and large-scale cam-
paigns have had difficulty increasing vaccination among these two groups. This study
assessed the feasibility of delivering a flu vaccination promotion campaign using influen-
cers, and examined shifts in social norms regarding flu vaccine acceptability after a social
media micro influencer campaign. Influencers were asked to choose from vetted messages
and create their own original content promoting flu vaccination, which was posted to their
social media pages. Content was intentionally unbranded to ensure that it aligned with the
look and feel of their pages. Cross-sectional pre- and post-campaign surveys were con-
ducted within regions that received the campaign and control regions to examine potential
campaign impact. Digital metrics assessed campaign exposure. Overall, 117 influencers
generated 69,495 engagements. Results from the region that received the campaign
showed significant increases in positive beliefs about the flu vaccine, and significant
decreases in negative community attitudes toward the vaccine. This study suggests that flu
campaigns using a ground-up rather than top-down approach can feasibly reach at-risk
groups with lower vaccination rates, and shows the potentials of using an influencer-based
model to communicate information about flu vaccination on a large scale.

Introduction

Every year, seasonal influenza affects millions of people in the United States. During the 2018-
2019 influenza (or flu) season, the flu was involved in up to 20 million hospitalizations and up
to 61,000 deaths in the United States [1, 2]. One of the most effective ways of preventing the flu
is by getting a flu vaccine every year and the U.S. Centers for Disease Control and Prevention
recommends all individuals 6 months of age and older receive the flu vaccine each year [1].
Yet despite the seriousness of the flu, many people do not get vaccinated.
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Studies have shown racial and ethnic disparities in flu vaccination rates. Despite the imple-
mentation of large-scale flu vaccination campaigns across the U.S., vaccination coverage
among African Americans and Hispanics has remained low, with recent flu vaccination cover-
age for African Americans at 32.3% and for Hispanics at 28.4%, compared to over 40% vacci-
nation coverage for their White and Asian counterparts [3-5]. Negative perceptions toward
the flu vaccine may at least partially explain the low flu vaccination coverage, which may lead
to social norms that discourage vaccination [6, 7]. Studies have shown that African Americans
are more likely than other groups to have higher risk perceptions of the flu vaccine and its
potential side effects, to mistrust the medical community and government involvement in
ensuring safety of the vaccine, and to be uninformed regarding the benefits of flu vaccination
[8-10]. Hispanics are less likely than other groups to believe that the flu vaccine is effective,
and more likely to fear vaccine side effects [11, 12]. Both African Americans and Hispanics are
more likely than other groups to believe that the flu vaccine is simply a way for physicians to
make a profit [13]. Conversely, individuals who report that a majority of people around them
receive the flu vaccine are in turn more likely to intend on becoming vaccinated themselves
[14]. All of these factors potentially lead to differential vaccination coverage among races and
ethnicities within the U.S., and ultimately, a higher morbidity and mortality for African Amer-
icans and Hispanics from flu and flu-related illness [7, 15].

Given these disparities, there is a need for more information on strategies to reach these
populations with positive messages about flu vaccination, using methods that can be applied
on a large-scale. Researchers have suggested some technology-based strategies to increase vac-
cination rates, including digital surveillance technology via electronic medical records, or com-
munications through text messages, email and social media [16-19]. However, many of these
methods have not been tested on a large scale for flu vaccination, have not shown effectiveness
(particularly among the populations identified above), and may depend on individuals meet-
ing the researchers where they are—for example, on an app [19]. While researchers have exam-
ined the relationship between the use of social media and flu vaccination, there is a lack of
information on using social media influencers to deliver health messaging about flu vaccina-
tion [20, 21]. This study adds new evidence to show the potential uses of a social media influ-
encer model. Social media influencers are individuals on social media who have built a
credible reputation and following, oftentimes in a specific niche topic area [22]. For over a
decade, the marketing sector has used social media influencers as a cost efficient and effective
way to sell products [23]. Social media influencers are just starting to be used in public health,
with research beginning to show their promise in promoting various health behaviors; social
media influencers have shown promise in achieving high levels of digital engagement and posi-
tive health outcomes, with researchers calling for more investigation into applications of this
model for other behaviors [24-27]. The present study applies these theories to a campaign that
promotes positive views of the flu vaccine.

From October 2018 to March 2019, The Public Good Projects (PGP) implemented a digital
campaign using social media micro influencers to increase knowledge and positive attitudes
toward the flu vaccine among African Americans and Hispanics living in Kaiser Permanente
service regions. The campaign employed user-generated content from social media micro
influencers whose followers disproportionately represent the campaign’s target audiences in
the areas that received the campaign. For the purposes of this campaign, a micro influencer
was considered someone with 500 to 10,000 followers on at least one social media account.
Micro influencers were utilized because these individuals may be more likely to be perceived
as friends or aspirational peers than celebrities or influencers with significantly larger follow-
ings. Friends and peers may be well positioned to impact perceptions of vaccines at the inter-
personal level, within models of behavior change such as the Social Ecological Model [28].
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Micro influencers often have trusting relationships with their followers, who often reside in a
specific geographic region, and these influencers are unlikely to have large, multi-state follow-
ings [29]. The goals of the campaign were to use influencers to deliver messages about the flu
vaccine as a way of shifting social norms toward embracing a positive view of the flu vaccine.
To date, this is the largest influencer-driven flu vaccination campaign focused on reaching
African American and Hispanic communities in the U.S. The objectives of this study were to
assess the feasibility and potential acceptability of delivering a flu vaccination promotion cam-
paign through the use of influencers, and to describe any potential differences in flu-related
attitudes before and after implementation of the social media influencer campaign.

Methods

Influencers were recruited through influencer recruitment software, which contained informa-
tion on each individual’s geographic reach and proportion of followers who were African
American or Hispanic. To ensure that influencers had legitimate followers and were not
engaging in “influencer fraud” (for example by purchasing followers), influencer software pro-
vided a credibility score which estimated how many followers were actively engaged as well as
a follower growth chart to detect spikes in followings that may reflect fraudulent behaviors.
These measures allowed PGP to be confident that all influencers who took part in the cam-
paign were not engaging in fraud to grow followers. The platform provides the ability to filter
influencers by those who fit demographic and geographic targeting criteria, from their list of
over 2 million influencers who are signed up for the platform. An open call was sent to all
influencers who met the eligibility criteria, including that their following consisted of a primar-
ily African American or Hispanic audience, located within the area that received the campaign.
It is therefore not possible to determine the percentage who viewed the open call to participate
in the campaign and refused to take part, or the reasons for non-participation.

Influencers selected for this study created personal messages, images, and/or videos pro-
moting the flu vaccine and posted them on their social media accounts. Influencers were asked
to choose from a selection of previously-vetted messages pertaining to flu vaccination and cre-
ate their own original, user-generated content, in either English or Spanish, promoting flu vac-
cination using one of those message prompts (for example, “Need a good reason to get a flu
shot? How about to protect not just yourself but those you care about most? I'm getting the flu
shot this year for my daughter. Check out stopflu.org to find out where to get a flu shot near
you. #stopflu”). Due to negative connotations associated with the word “vaccination,” all posts
referenced the “flu shot.” Message prompts were changed on a monthly basis and focused on
dispelling common myths about the flu vaccination as well as general encouragement to initi-
ate flu vaccination.

Influencers were asked to ensure that their post referenced at least one vetted fact that was
provided to them. Facts were pre-selected and related to the following eight categories, which
corresponded to common gaps and misconceptions about the flu vaccine and which formed
the basis for this study’s evaluation questions: 1. The importance of protecting yourself, your
family, and the community; 2. Everyone needs a flu shot, even those who are healthy; 3.
Addressing myths (i.e., ‘the flu shot cannot give you the flu’); 4. Highlighting convenience of
flu shot locations; 5. The seriousness of the flu; 6. It’s “never too late” to get the flu shot; 7.
Safety and efficacy of the flu shot; and 8. Minimal side effects of the flu shot, especially com-
pared to being infected with the flu. While the eight prompt categories were used throughout
the season, specific messages changed as the flu season progressed. From September to
November, posts focused on preparation; from December to January, posts focused on getting
the flu vaccine during flu season; and from February to March, posts focused on the
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importance of getting the flu vaccine even late in the season. To ensure that prompts were rele-
vant and engaging, influencers were asked to create posts that tied into relatable moments and
holidays.

Influencers were not required to respond to comments on their posts, and all responses to
engagements with the posts were at the discretion of the individual influencer. Influencers
posted one message across each of the platforms on which they were active as an influencer
(Facebook, Instagram, and/or Twitter). Each message included a link to the campaign website,
stopflu.org. The website complemented influencer posts and inspired action by providing
information about where flu vaccination was offered. Upon reaching the website, a user was
given two paths: clicking either “I'm a Kaiser Permanente member” or “I'm a member of
another system.” Kaiser Permanente members were sent to the health system’s “Health &
Wellness” page, where they entered their region to locate a flu clinic. Non-Kaiser Permanente
members were sent to a vaccine finder page, where they were able to locate their own local
clinic.

Compensation for influencers depended on reach and influence; those with a larger reach
and more influence received more compensation. Influencers were compensated up to $360
for their participation, with an average of $84.46 per influencer. The campaign spent approxi-
mately $15,000 on payments to influencers. Before participating, influencers were required to
pass a 3-month retrospective review of all public social media posts. Vetting criteria included
no promotion of alcohol, tobacco, firearm products, or inflammatory or offensive posts of a
sexual, political, or bigoted nature.

Content produced by influencers was intentionally unbranded, a term referred to as “native
advertising” [30]. Using unbranded content and relying on the effectiveness of tailored mes-
saging is an established practice in marketing, but is relatively untested within the public health
sphere [31, 32]. This method of advertising promotes ideas related to a specific behavior
change in order to have an effect on behavior that is beneficial to the brand (or in this case, the
health behavior). Native advertising matches the message being promoted with the style of
content already on the page or individual’s social feed where the promoted message will
appear. Native advertising is designed to motivate individuals to adopt a certain behavior,
without relying on awareness of campaign brand names. Individuals are more likely to spend
time viewing native content compared to content that are clearly advertisements [33, 34].

To describe potential differences in flu-related attitudes before and after the campaign, two
cross-sectional online evaluation surveys were conducted that included purposively-recruited
respondents across campaign and control areas. Campaign areas include eight regions in
which the campaign was delivered (corresponding to the regions in which Kaiser Permanente
has an active presence): Northern California, Southern California, Colorado, Georgia, Hawaii,
Mid-Atlantic States (Maryland, Virginia, and Washington D.C.), Oregon, and Washington.
Control areas include the following eight states, chosen to resemble campaign region demo-
graphics as closely as possible: Alabama, Arizona, Nevada, New Mexico, New York, Oklahoma,
Pennsylvania and South Carolina. The baseline survey was conducted prior to the U.S. flu sea-
son, from August 22, 2018 to September 21, 2018. The follow-up survey was conducted after
the end of the typical flu season, from March 1, 2019 to April 8, 2019. All respondents included
in this study were recruited to participate via research panels from Qualtrics, a research panel
company, and were selected to match their representative populations as much as feasibly pos-
sible given the recruitment method. Eligibility criteria included being 18 to 64 years of age,
Hispanic and/or African American, English or Spanish-speaking, and currently living within
one of the identified campaign or control areas. Race and ethnicity were presented as two sepa-
rate questions, and respondents could choose all races that applied to them. After reading a
consent form explaining the nature of participation, each individual was asked to provide
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electronic informed consent to continue with the survey, which confirmed their enrollment.
This study was conducted in accordance with the Code of Ethics of the World Medical Associ-
ation (Declaration of Helsinki) for experiments involving humans and was reviewed by Inte-
gReview and determined to be exempt from IRB review.

Evaluation survey questions were derived guided by the Theory of Planned Behavior, which
states that behavior is determined by attitudes, perceptions of social norms, and beliefs of con-
trol or self-efficacy to accomplish the intended behavior change [35]. The survey assessed
respondent demographics and examined social norms regarding the flu vaccine, both before
and after the campaign. The survey instrument utilized existing standardized and validated
measures of knowledge, attitudes, and reported and intended behavior related to the flu vac-
cine derived from flu-related surveys conducted across the U.S. (such as the National HIN1
Flu Survey and surveys from the National Foundation for Infectious Diseases), as well as aca-
demic research from noted researchers and organizations in the field [36-39]. To determine
exposure to the campaign, at follow-up, respondents were asked if they had seen posts that
promoted the flu vaccine on their social media pages. To evaluate the feasibility of using an
influencer-based campaign to promote flu vaccination, an examination of digital metrics was
undertaken to determine the level of engagement generated by influencer posts. Results from
the questions in the online survey were compared for various groups (i.e., baseline versus fol-
low-up; exposure to posts versus no exposure to posts) using a 2-sided Pearson Chi-squared
test (alpha was set at 0.05), and data were analyzed using IBM SPSS Statistics. An a priori
power analysis was conducted to ensure sufficient sample size for statistical comparisons. Goo-
gle Analytics was used to examine campaign digital metrics. Potential campaign reach was cal-
culated by adding the total number of followers of all influencers.

Results
Feasibility of the campaign

The 117 recruited influencers resided in the following locations: Colorado (n = 10), Georgia
(n =11), Hawaii (n = 10), the Mid-Atlantic States (10 in Maryland, 10 in Washington D.C.
and 10 in Virginia), Northern California (n = 13), Oregon (n = 11), Southern California
(n =21), and Washington State (n = 11). Influencers involved in the campaign showed a vari-
ety of topic interests typically displayed on their page, with the largest group (31%) being influ-
encers who typically post about parenting, followed by travel influencers (10%). Others
included fashion, photography, or health and wellness influencers (all comprising less than
10% of influencer interests). A majority of influencers were female (77.7%), compared to
males (19.4%) and couples whose accounts featured multiple people (2.9%). Across all states,
59.4% of influencers reached predominantly African American followers, compared to 36.8%
of influencers who reached predominantly Hispanic followers, and 3.8% who reached both.
Throughout the campaign period, the influencers reached a potential of 9.9 million individ-
uals on social media, and generated 69,495 engagements (likes, shares, or comments). Approx-
imately 86% of influencers chose to post an image, 19% chose to post text, and 5% chose to
create a video. See S1 File for examples of influencer posts. English posts reached a potential of
8.4 million social media users and generated 49,471 engagements, while Spanish posts reached
a potential of 1.5 million individuals and generated 20,424 engagements. The results of the
campaign demonstrated that influencer posts generated high levels of engagement, on par
with general marketing industry standards. In terms of the engagement rates, Spanish-lan-
guage posts appeared to be more engaging, with 20,000 engagements across a potential reach
of 1.5 million, compared to 50,000 engagements across a potential reach of 8.4 million for
English-language posts.
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Table 1. Demographics at baseline and follow-up, campaign area vs. control *.

Age Group
18-25
26-35
36-45
46+
Gender
Male
Female
Other
Prefer to not say
Hispanic
Race®
White
Black
Asian
Native American/ Alaska Native
Hawaiian/ Pacific Islander
Other Race

Prefer to not say

@ Data are %(n).

Campaign Area Control
Baseline (n = 2,435) Follow-Up (n = 2,719) Baseline (n = 2,469) Follow-Up (n = 2,728)
34.2% (833) 27.1% (738) 31.7% (782) 27.7% (756)
31.4% (764) 28.2% (768) 31.1% (768) 27.6% (753)
18.7% (455) 19.5% (529) 19.5% (482) 18.9% (515)
15.7% (383) 25.2% (684) 17.7% (437) 25.8% (704)
46.3% (1128) 44.2% (1201) 48.2% (1191) 46.7% (1274)
52.6% (1282) 54.5% (1481) 51.1% (1261) 52.5% (1432)
0.6% (15) 1.0% (27) 0.3% (7) 0.3% (7)
0.4% (10) 0.4% (10) 0.4% (10) 0.5% (15)
66.4% (1618) 61.5% (1673) 56.8% (1403) 53.8% (1468)
40.5% (985) 36.9% (1002) 36.7% (906) 28.7% (784)
38.9% (947) 43.8% (1192) 49.1% (1213) 53.8% (1469)
3.2% (78) 3.3% (90) 1.5% (37) 1.6% (43)
5.0% (121) 4.8% (131) 3.5% (86) 3.6% (99)
3.0% (74) 1.6% (43) 1.1% (26) 0.8% (22)
12.2% (297) 12.9% (350) 9.7% (239) 12.6% (344)
5.5% (134) 4.3% (117) 4.0% (99) 4.1% (112)

® Race variable are not mutually exclusive. Total N and (%) may not add up to the stratum specific sample sizes.

https://doi.org/10.1371/journal.pone.0240828.t001

The website attracted 16,064 unique homepage views and page views on the Vaccine Finder
page; 76.0% of those who visited the Vaccine Finder page used the tool and entered their zip
code to find their nearest vaccination site. A total of 809 unique zip codes were entered into
the Vaccine Finder. Of those, 770 were from a state exposed to the campaign, 23 were from
states not exposed to the campaign and 16 were invalid. The average time spent on the Vaccine
Finder page was 3 minutes and 13 seconds.

Evaluation survey demographics

A total of 4,904 respondents completed the baseline survey (Table 1). Of those, 2,435 resided
in campaign areas and 2,469 resided in control areas. The follow-up survey was conducted
among 5,447 respondents, with 2,719 residing in campaign areas and 2,728 residing in control
areas. More than 50% of respondents in both the baseline and follow-up surveys were in the
age range of 18 to 35. Gender distribution was similar between the two survey periods, with
slightly more female respondents across both time periods and regions. At both baseline and
follow-up, there were more Hispanic respondents in the campaign areas compared to the con-
trol areas. Conversely, there were more African American respondents in the control areas
compared to campaign areas.

Previous flu and vaccine history

More than 50% of respondents in the campaign group reported that they receive the flu vac-
cine every year or most years, while 20% reported they receive the vaccine during some years,
and greater than 25% reported that they never get the flu vaccine. These figures were not
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significantly different between baseline and follow-up for either the campaign or control
groups (Table 2). Previous flu vaccination coverage was similar, but differed significantly,
between the campaign and control areas (Table 2). At baseline, the campaign and control
groups were not significantly divergent in flu vaccine behaviors and intentions at baseline. At
follow-up, respondents were asked if they got the flu vaccine during the previous flu season.
Respondents in the campaign region reported slightly higher vaccination rates at follow-up,
with nearly 45% receiving the vaccine in the campaign group and 42% receiving it in the con-
trol group. This difference was not significant.

Social norms regarding the flu and flu vaccine

In the campaign area, several measurements of specific knowledge and positive attitudes
toward the flu vaccine were statistically significantly higher at follow-up than at baseline
(Table 3). In particular, the campaign area had significantly higher percentages at follow-up
versus baseline of those who: believe it is never too late to get a flu vaccine (p < .05), disagreed
that healthy people do not need to get the flu vaccine (p < .05), believe the government closely
monitors the safety of the flu vaccine (p < .05), and agreed that respondents would get the flu
vaccine if everyone else was getting it (p < .05). Across these measures, the control area did
not show a significantly higher percentages of agreement from baseline to follow-up. The cam-
paign group showed a significantly lower percentage of those who believe that the side effects
of the flu vaccine are worse than the flu (p < .05) from baseline (34%) to follow-up (32%),
while the control group showed a higher percentage for this measure (p < .05) from baseline
(35%) to follow-up (37%).

To understand perceptions of community-wide social norms, questions were also asked to
gauge perspectives on family and friends’ attitudes toward the flu vaccine. Within the cam-
paign area, there were several statistically significant decreases at follow-up versus baseline
which were not replicated in the control area, including for questions around friends thinking
the flu vaccine is not effective and friends thinking the flu vaccine is not safe (both p < .05).

Table 2. Previous flu and vaccine history at baseline and follow-up, campaign area versus control®.

How often do you get the flu vaccine?
Every Year or Most Years
Some Years
Never

Are you planning on getting the flu vaccine
for the upcoming flu season (fall and winter
2018-2019)?°

Yes

No

Don’t know

Already been vaccinated

In the past 6 months, did you get the flu
vaccine? ©

# Data are % (N).

" Question presented during baseline survey only.

Campaign Area Control
Baseline Follow-Up p Baseline Follow-Up P
0.626 0.591

55.6% (1353) 54.4% (1478) 51.0% (1258) 51.0% (1392)
19.3% (470) 20.2% (550) 20.3% (500) 19.2% (525)
25.1% (612) 25.4% (691) 28.8% (711) 29.7% (811)
34.3% (835) 33.5% (826)
26.1% (636) 28.5% (703)
16.2% (394) 15.2% (376)
23.4% (570) 22.8% (564)

44.4% (1206) 42.0% (1146)

¢ Question presented during follow-up survey only.

https://doi.org/10.1371/journal.pone.0240828.t002
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Table 3. Statements of agreement for social norms regarding the flu vaccine at baseline and follow-up, campaign area versus control®.

Campaign Area Control
Baseline Follow-Up P Baseline Follow-Up p
It’s never too late in the flu season to get the flu vaccine. 59.8% (1456) 63.0% (1713) 0.010 59.6% (1472) 61.3% (1671) 0.484
Healthy people don’t need to get the flu vaccine. b 57.0% (1389) 61.0% (1659) 0.012 56.7% (1401) 58.4% (1593) 0.172
I would get the flu vaccine if everyone else was getting it. 34.6% (842) 37.2% (1012) 0.040 34.9% (861) 34.9% (952) 0.02
The side effects of the flu vaccine are worse than the flu. 33.8% (823) 31.8% (864) 0.019 35.4% (874) 36.5% (995) 0.037
The government closely monitors the safety of the flu vaccine. 43.1% (1049) 46.1% (1254) 0.048 43.1 (1064) 44.8% (1221) 0.456
My friends think the flu vaccine is not effective. 33.2% (808) 30.1% (818) 0.016 32.1% (793) 32.0% (874) 0.095
My family thinks the flu vaccine is not safe. 30.7% (747) 30.0% (817) 0.029 33.5% (826) 33.4% (912) 0.018
My friends think the flu vaccine is not safe. 30.1% (733) 29.1% (790) 0.037 30.9% (762) 30.2% (825) 0.234
My family thinks they’re not at risk of getting the flu. 31.0% (754) 29.6% (805) 0.034 31.1% (769) 29.9% (815) 0.050

# Data are % (n).

® Data represents respondents who reported disagreement; all other measures represent respondents who reported agreement.

https://doi.org/10.1371/journal.pone.0240828.t003

Differences among respondents exposed to posts

Table 4 displays an examination of differences between those who reported that they had seen
a message promoting the flu vaccine on social media and those who did not within the cam-
paign region (Table 4). At follow-up, 14.1% of respondents in the campaign region reported
seeing positive flu promotion posts from someone they follow on their social media accounts.
Those who had seen a flu promotion post on social media reported significant differences
across various measures, including higher reported vaccination coverage compared to those
who had not seen flu promotions (50.9% vs 43.3%), and significantly more often agreed that
the vaccine is effective (58.2% vs 46.8%), that the vaccine is the best way to protect others from
the flu, (67.1% vs 55.5%), and that the vaccine is worth the time and effort (67.1% vs 59.1%).

Discussion

Results from this study of a campaign to affect social norms regarding seasonal flu vaccine
among African Americans and Hispanics demonstrated a greater improvement in knowledge

Table 4. Sub-analysis of exposure to flu promotion posts on social media at follow-up®.

Exposure to No Exposure to P
Posts Posts
I received the flu vaccine in the past 6 months. 50.9% (195) 43.3% (1011) .005
The flu vaccine is safe for most people. 71.3% (273) 67.8% (1584) 176
The flu vaccine is effective. 58.2% (223) 46.8% (1093) <
.001
It’s never too late in the flu season to get the flu vaccine. 67.1% (257) 62.3% (1456) .073
Getting the flu vaccine is the best way to protect myself against 61.9% (237) 56.7% (1324) .056
the flu.
Getting the flu vaccine is the best way to protect others against 64.2% (246) 55.5% (1296) .001
the flu.
I would get the flu vaccine if everyone else was getting it. 48.0% (184) 35.4% (828) <
.001
Getting the flu vaccine is worth the time and effort. 67.1% (257) 59.1% (1381) .003

* Data are % (N). Table includes follow-up data for respondents who reported exposure to flu vaccination promotion

posts in the campaign region only.

https://doi.org/10.1371/journal.pone.0240828.t1004

PLOS ONE | https://doi.org/10.1371/journal.pone.0240828 October 16, 2020 8/14


https://doi.org/10.1371/journal.pone.0240828.t003
https://doi.org/10.1371/journal.pone.0240828.t004
https://doi.org/10.1371/journal.pone.0240828

PLOS ONE

Social media influencers promoting the flu vaccine

and positive perceptions of the flu vaccine among respondents sampled from the campaign
area versus those in the control area in the post- campaign follow-up survey. Notably, respon-
dents in the campaign area reported significantly higher agreement with social norms and per-
ceptions of community attitudes conducive to receiving the flu vaccine than those in the
control area at follow-up. Additionally, the differences detected in the campaign group were
generally significantly higher in the follow-up period versus baseline. Finally, at follow-up,
those in the campaign area who reported exposure to campaign posts were significantly more
likely to have received the flu vaccine and report positive flu vaccine perceptions than those
who did not report exposure to campaign posts.

Regarding the feasibility of using an influencer-based campaign to promote flu vaccination,
the examination of digital metrics demonstrated high levels of engagement, signaling that this
type of campaign can reach large numbers of people with a relatively limited amount of
resources. Although it was not a not a main focal point of this study, another study undertook
a qualitative analysis of comments on Stop Flu influencer posts over the course of two years of
implementation, finding that on average 94% of comments that were made on influencer posts
were of a positive nature [40]. This finding suggests that individuals will engage in a positive
way with vaccine promotion messaging if it is presented from individuals that they already
admire or follow. This is particularly important because flu vaccination (and vaccination in
general) is a topic that is often subject to heavy debate, and digital campaigns can easily
become grounds for the spread of false information and negative sentiment from individuals
opposed to vaccinations [41-43]. The health community must react to these negative trends
by utilizing new technology and innovative methods to communicate information in places
that are less likely to be flooded with anti-vaccination messages, and in ways that will most res-
onate with at-risk audiences. Targeted messaging is also a critical piece of native advertising
and producing effective behavior change campaigns. This study shows that targeted messaging
for flu vaccination can be engaging for both English and Spanish-speaking populations. We
theorize that the higher rate of engagement within the Spanish-speaking community may
result from individuals not being accustomed to seeing health information in Spanish and in a
style that resonates with them, so they felt more compelled to engage with the content, com-
pared to those who viewed the English-language content.

In addition to showing the potential to reach African Americans and Hispanics in both
English and Spanish, this study revealed other potential audiences that may be ideal to target
for future flu vaccination campaigns. Baseline results from the campaign area showed that
nearly 25% of respondents had already received the flu vaccine for the upcoming year, while
just over 30% intended to do so, and around 15% were unsure. However, the follow-up showed
final vaccination coverage around 45% of the sample. This suggests there are at least two
groups that may be an ideal audience to target for future campaigns: those who intend on get-
ting the vaccine (but do not), and those who are unsure if they will get the vaccine. Future
studies should examine the feasibility of using an influencer-driven model to reach that group
who express intention or hesitancy, but may be more receptive to receiving the vaccine. This
methodology also has promising implications in communicating information about other top-
ics that are hotly debated, including other non-seasonal vaccinations, particularly in light of
recent measles outbreaks [44].

There are some limitations stemming from employing a cross-sectional panel-based survey.
Since the panel company cycles panel participants, it is not possible to conduct a longitudinal
study to determine whether a specific group of individuals were affected directly by the cam-
paign. Therefore, all results are meant to demonstrate and test differences among samples at
two unique timepoints. This was accomplished by selecting pre- and post- campaign samples
of the population that were as similar to each other as possible on major characteristics and
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also as similar to their represented populations as was possible. While we acknowledge that
these samples were not fully representative of the population or perfectly comparable to each
other (the baseline and follow-up samples differed by age and race, but not on age), through
triangulation of data, we believe our campaign did have the intended effect on the larger popu-
lation, as analyses revealed that those who reported exposure to a campaign were more likely
to report positive flu vaccination perceptions and, indeed, to receive a flu vaccine than those
who were not exposed to a campaign. However, we were not able to control for all confound-
ing factors, such as the level of participant vaccine education or the presence of vaccine drives
in campaign or control communities. Survey respondents may show desirability bias or may
not represent the general audience. This limitation may have been mitigated by the fact that
panel participants are routinely cycled in and out of panels to avoid creating a pool of profes-
sional survey takers. The fact that the survey was completed online may have made respon-
dents more likely to provide their honest opinions.

Other limitations of this study include that the severity of the flu season can affect changes
in the constructs measured in the survey. However, data on the percentage of visits to outpa-
tient clinics for Influenza-Like Illness (ILI) and the percentage of deaths resulting in pneumo-
nia or influenza (measurements used to determine severity) presented similar results for both
the campaign and control region, suggesting that both regions experienced similarly severe flu
seasons [45, 46]. Although influencers were chosen based on their number of followers within
campaign areas, it is possible that social media users outside the campaign areas also viewed
their content. This result would be considered non-problematic in non-control areas, as these
messages could be positively influential outside the campaign area. If these messages positively
influenced persons in the control area, however, this potentially decreased our ability to detect
differences between the campaign and control groups. Nevertheless, we found significant dif-
ferences between these groups. Additionally, the metric of “potential reach” may overestimate
the number of followers who actually viewed the content; however, this metric is an industry
standard, given that is it often not possible to view actual reach when using influencers to
deliver messaging (as was the case with this study). Finally, it is possible that those exposed to
the campaign already had more positive attitudes toward the flu vaccine compared to the gen-
eral population.

Conclusions

This study shows that the approach of using influencers to deliver positive flu vaccine-related
information is a promising strategy for communicating health information, changing flu vac-
cination perceptions, and possibly flu vaccine seeking behavior. Influencers can be an ideal
tool for health communication if they already identify with a target audience, and their content
uses the same language and style of speech that the audience uses. In this way, health cam-
paigns can have a look, feel, and sound that will capture an audience’s attention. While the
strategy of using unbranded native advertising techniques does not allow for an easy compari-
son of behavior change associated with campaign exposure, results showed encouraging results
among those who reported awareness of a flu vaccine campaign on social media. We demon-
strated that those who were exposed to the campaign were more likely to receive the flu vacci-
nation and report positive flu vaccination perceptions. We feel that this presents an important
step toward using innovative methodologies to communicate health information. This
approach may be particularly important within the context of the COVID-19 pandemic.
Health experts have expressed concern that the 2020-2021 flu season could present additional
challenges to individual health, and could place strains on healthcare systems which may need
to address both a COVID-19 pandemic and a flu season at the same time [47]. Given that
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African Americans and Hispanics are disproportionately affected by COVID-19 and are less
likely to get the flu vaccine compared to other demographic groups, it is critical to employ new
approaches that can deliver positive messages about vaccination to these groups [48].

Future studies should also examine how to address the challenge of evaluation using native
advertising strategies which place the message at the center of the campaign, instead of a brand
name. The marketing industry has acknowledged the fact that individuals are keenly aware
when they are being advertised to; strategies to change behaviors must take into account new
approaches to creating health campaigns [49-51]. Most studies using influencers to improve
health behaviors have relied on campaign awareness or digital metrics to evaluate success.
However, these metrics are often simply a reflection of digital ad spending, rather than an eval-
uation of behavior change [52, 53]. While the evaluation methodology employed in this study
contained its limitations, it presents an alternative strategy of measuring success that merits
further examination.

To effectively reach groups that show lower flu vaccination rates, we believe that national or
large-scale flu campaigns must take a ground-up rather than top-down approach. By strategi-
cally leveraging community- and state-based influencers, and more tactically employing paid
and earned media opportunities, flu campaigns can better reach priority audiences, increase
positive perceptions about flu vaccination, and ultimately increase vaccination coverage.

Supporting information

S1 File.
(PPTX)

Author Contributions

Conceptualization: Jaclyn Goldbarg, Joe Smyser.
Formal analysis: Erika Bonnevie, Sarah D. Rosenberg.
Funding acquisition: Joe Smyser.

Methodology: Erika Bonnevie.

Project administration: Caitlin Kummeth.
Supervision: Jaclyn Goldbarg, Joe Smyser.

Writing - original draft: Erika Bonnevie.

Writing - review & editing: Jaclyn Goldbarg, Ellen Wartella, Joe Smyser.

References

1. Centers for Disease Control and Prevention. Key Facts About Influenza (Flu) [Internet]. Centers for Dis-
ease Control and Prevention; 2019 [cited 2020Apr4]. Available from: https://www.cdc.gov/flu/about/
keyfacts.htm

2. XuX, Blanton L, Abd Elal Al, Alabi N, Barnes J, Biggerstaff M, et al. Update: influenza activity in the
United States during the 2018—19 season and composition of the 2019-20 influenza vaccine. Morbidity
and Mortality Weekly Report. 2019 Jun 21; 68(24):544. https://doi.org/10.15585/mmwr.mm6824a3
PMID: 31220057

3. Centers for Disease Control and Prevention. Estimates of Influenza Vaccination Coverage among
Adults-United States, 2017—18 Flu Season [Internet]. Centers for Disease Control and Prevention;
2018 [cited 2020Apr4]. Available from: https://www.cdc.gov/flu/fluvaxview/coverage-1718estimates.
htm

4. LuP-J, O’Halloran A, Williams WW, Lindley MC, Farrall S, Bridges CB. Racial and ethnic disparities in
vaccination coverage among adult populations in the U.S. Vaccine. 2015; 33.

PLOS ONE | https://doi.org/10.1371/journal.pone.0240828 October 16, 2020 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0240828.s001
https://www.cdc.gov/flu/about/keyfacts.htm
https://www.cdc.gov/flu/about/keyfacts.htm
https://doi.org/10.15585/mmwr.mm6824a3
http://www.ncbi.nlm.nih.gov/pubmed/31220057
https://www.cdc.gov/flu/fluvaxview/coverage-1718estimates.htm
https://www.cdc.gov/flu/fluvaxview/coverage-1718estimates.htm
https://doi.org/10.1371/journal.pone.0240828

PLOS ONE

Social media influencers promoting the flu vaccine

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

Centers for Disease Control and Prevention. CDC Digital Media Toolkit: 2019—-20 Flu Season [Internet].
Centers for Disease Control and Prevention; 2019 [cited 2020Apr4]. Available from: https://www.cdc.
gov/flu/resource-center/toolkit/index.htm

Quinn SC, Jamison A, Freimuth VS, An J, Hancock GR, Musa D. Exploring racial influences on flu vac-
cine attitudes and behavior: Results of a national survey of White and African American adults. Vaccine.
2017; 35(8):1167-74. https://doi.org/10.1016/j.vaccine.2016.12.046 PMID: 28126202

Quinn SC, Jamison A, An J, Freimuth VS, Hancock GR, Musa D. Breaking down the monolith: Under-
standing flu vaccine uptake among African Americans. SSM—Population Health. 2018; 4:25-36.
https://doi.org/10.1016/j.ssmph.2017.11.003 PMID: 29349270

Shui I, Kennedy A, Wooten K, Schwartz B, Gust D. Factors influencing African-American mothers’ con-
cerns about immunization safety: a summary of focus group findings. Journal of the National Medical
Association. 2005 May; 97(5):657. PMID: 15926642

Quinn SC. African American adults and seasonal influenza vaccination: Changing our approach can
move the needle. Human vaccines & immunotherapeutics. 2018 Mar 4; 14(3):719-23.

Quinn SC, Jamison AM, Freimuth VS, An J, Hancock GR. Determinants of influenza vaccination
among high-risk Black and White adults. Vaccine. 2017 Dec 18; 35(51):7154-9. https://doi.org/10.
1016/j.vaccine.2017.10.083 PMID: 29126805

Wooten KG, Wortley PM, Singleton JA, Euler GL. Perceptions matter: beliefs about influenza vaccine
and vaccination behavior among elderly white, black and Hispanic Americans. Vaccine. 2012; 30
(48):6927-34. https://doi.org/10.1016/j.vaccine.2012.08.036 PMID: 22939908

Veldzquez JC. Engaging the Hispanic/Latino Community: A Health Communications Perspective [Inter-
net]. Centers for Disease Control and Prevention; 2016. [cited 2020Apr4]. Available from: https://www.
cdc.gov/flu/pdf/partners/nivdp-webinar-engaging-hispanic-community.pdf

Nowak GJ, Sheedy K, Bursey K, Smith TM, Basket M. Promoting influenza vaccination: insights from a
qualitative meta-analysis of 14 years of influenza-related communications research by US Centers for
Disease Control and Prevention (CDC). Vaccine. 2015 Jun 4; 33(24):2741-56. https://doi.org/10.1016/
j.vaccine.2015.04.064 PMID: 25936726

Quinn SC, Hilyard KM, Jamison AM, An J, Hancock GR, Musa D, et al. The influence of social norms on
flu vaccination among African American and White adults. Health education research. 2017 Dec 1; 32
(6):473-86. https://doi.org/10.1093/her/cyx070 PMID: 29220514

Hutchins SS, Fiscella K, Levine RS, Ompad DC, McDonald M. Protection of racial/ethnic minority popu-
lations during an influenza pandemic. American journal of public health. 2009 Oct; 99(S2):S261-70.

Kolff CA, Scott VP, Stockwell MS. The use of technology to promote vaccination: A social ecological
model based framework. Human vaccines & immunotherapeutics. 2018 Jul 3; 14(7):1636—46.

Popovich ML, Daub EM, Bonjour M, Crawford C. Empowering consumers with improved immunization
intelligence through technology and social frameworks. Health and Technology. 2016 Jun 1; 6(1):11-6.

Moniz MH, Hasley S, Meyn LA, Beigi RH. Improving influenza vaccination rates in pregnancy through
text messaging: a randomized controlled trial. Obstetrics & Gynecology. 2013 Apr 1; 121(4):734—40.

Wilson K, Atkinson K, Deeks S. Opportunities for utilizing new technologies to increase vaccine confi-
dence. Expert review of vaccines. 2014 Aug 1; 13(8):969—77. https://doi.org/10.1586/14760584.2014.
928208 PMID: 24931799

Yun GW, Morin D, Park S, Joa CY, Labbe B, Lim J, et al. Social media and flu: Media Twitter accounts
as agenda setters. International journal of medical informatics. 2016 Jul 1; 91:67—73. https://doi.org/10.
1016/j.ijmedinf.2016.04.009 PMID: 27185510

Ahmed N, Quinn SC, Hancock GR, Freimuth VS, Jamison A. Social media use and influenza vaccine
uptake among White and African American adults. Vaccine. 2018 Nov 26; 36(49):7556—61. hitps://doi.
org/10.1016/j.vaccine.2018.10.049 PMID: 30389192

Khamis S, Ang L, Welling R. Self-branding,’micro-celebrity’and the rise of Social Media Influencers.
Celebrity studies. 2017 Apr 3; 8(2):191-208.

Harrison K. Top 10 trends that will transform digital marketing in 2017. (2017 January 9 [cited 15 Aug
2020]. In: Forbes [Internet] Available from: https://www.forbes.com/sites/kateharrison/2017

Kostygina G, Tran H, Binns S, Szczypka G, Emery S, Vallone D, et al. Boosting Health Campaign
Reach and Engagement Through Use of Social Media Influencers and Memes. Social Media+ Society.
2020 May; 6(2):2056305120912475.

Lutkenhaus RO, Jansz J, Bouman MP. Tailoring in the digital era: stimulating dialogues on health topics
in collaboration with social media influencers. Digital health. 2019 Jan; 5:2055207618821521. https://
doi.org/10.1177/2055207618821521 PMID: 30729023

Diaz-Martin AM, Schmitz A, Yaglie Guillén MJ. Are health e-mavens the new patient influencers?.
Frontiers in Psychology. 2020; 11:779. https://doi.org/10.3389/fpsyg.2020.00779 PMID: 32390921

PLOS ONE | https://doi.org/10.1371/journal.pone.0240828 October 16, 2020 12/14


https://www.cdc.gov/flu/resource-center/toolkit/index.htm
https://www.cdc.gov/flu/resource-center/toolkit/index.htm
https://doi.org/10.1016/j.vaccine.2016.12.046
http://www.ncbi.nlm.nih.gov/pubmed/28126202
https://doi.org/10.1016/j.ssmph.2017.11.003
http://www.ncbi.nlm.nih.gov/pubmed/29349270
http://www.ncbi.nlm.nih.gov/pubmed/15926642
https://doi.org/10.1016/j.vaccine.2017.10.083
https://doi.org/10.1016/j.vaccine.2017.10.083
http://www.ncbi.nlm.nih.gov/pubmed/29126805
https://doi.org/10.1016/j.vaccine.2012.08.036
http://www.ncbi.nlm.nih.gov/pubmed/22939908
https://www.cdc.gov/flu/pdf/partners/nivdp-webinar-engaging-hispanic-community.pdf
https://www.cdc.gov/flu/pdf/partners/nivdp-webinar-engaging-hispanic-community.pdf
https://doi.org/10.1016/j.vaccine.2015.04.064
https://doi.org/10.1016/j.vaccine.2015.04.064
http://www.ncbi.nlm.nih.gov/pubmed/25936726
https://doi.org/10.1093/her/cyx070
http://www.ncbi.nlm.nih.gov/pubmed/29220514
https://doi.org/10.1586/14760584.2014.928208
https://doi.org/10.1586/14760584.2014.928208
http://www.ncbi.nlm.nih.gov/pubmed/24931799
https://doi.org/10.1016/j.ijmedinf.2016.04.009
https://doi.org/10.1016/j.ijmedinf.2016.04.009
http://www.ncbi.nlm.nih.gov/pubmed/27185510
https://doi.org/10.1016/j.vaccine.2018.10.049
https://doi.org/10.1016/j.vaccine.2018.10.049
http://www.ncbi.nlm.nih.gov/pubmed/30389192
https://www.forbes.com/sites/kateharrison/2017
https://doi.org/10.1177/2055207618821521
https://doi.org/10.1177/2055207618821521
http://www.ncbi.nlm.nih.gov/pubmed/30729023
https://doi.org/10.3389/fpsyg.2020.00779
http://www.ncbi.nlm.nih.gov/pubmed/32390921
https://doi.org/10.1371/journal.pone.0240828

PLOS ONE

Social media influencers promoting the flu vaccine

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

Gough A, Hunter RF, Ajao O, Jurek A, McKeown G, Hong J, et al. Tweet for behavior change: using
social media for the dissemination of public health messages. JMIR public health and surveillance.
2017; 3(1):e14. https://doi.org/10.2196/publichealth.6313 PMID: 28336503

Kolff CA, Scott VP, Stockwell MS. The use of technology to promote vaccination: A social ecological
model based framework. Human vaccines & immunotherapeutics. 2018 Jul 3; 14(7):1636—46.

Wessel K. Why You Shouldn’t Ignore Micro-Influencers, And How To Partner With Them [Internet]. For-
bes; 2018. [cited 2020Apr4]. Available from: https://www.forbes.com/sites/
forbescommunicationscouncil/2018/10/26/why-you-shouldnt-ignore-micro-influencers-and-how-to-
partner-with-them/#25e98afe3ecc

Laursen J, Stone M. Native advertising trends 2016: The news media industry. Native Advertising Insti-
tute. 2016 Oct.

Bellman S, Rask A, Varan D. How Chipotle used unbranded content to increase purchase intention by
changing beliefs about ethical consumption. Journal of Marketing Communications. 2017; Oct 5:1-20.

Hanke M. How Luxury Fashion Brands Utilize YouTube to Engage Consumers and Promote Brand
Identity. The Elon Journal of Undergraduate Research in Communications. 2015; 6(1):69-77.

Wojdynski BW, Golan GJ. Native advertising and the future of mass communication.

Sharethrough. A Neuroscience Perspective: Assessing Visual Focus, Message Processing & The Abil-
ity To Strengthen Associations Through Mobile Native Advertising.

Ajzen |. Perceived behavioral control, self-efficacy, locus of control, and the theory of planned behavior
1. Journal of applied social psychology. 2002 Apr; 32(4):665-83.

Centers for Disease Control and Prevention. Datasets and Related Documentation for the National
2009 H1N1 Flu Survey (NHFS) [Internet]. Centers for Disease Control and Prevention; 2012. [cited
2020Apr4]. Available from: https://www.cdc.gov/nchs/nis/data_files_h1n1.htm

National Foundation for Infectious Diseases. National Survey on College Students & Flu [Internet].
National Foundation for Infectious Diseases; 2016. [cited 2020Apr4]. Available from: http://www.nfid.
org/idinfo/influenza/college-students-flu-survey.html

Nowak GJ, Sheedy K, Bursey K, Smith TM, Basket M. Promoting influenza vaccination: insights from a
qualitative meta-analysis of 14 years of influenza-related communications research by US Centers for
Disease Control and Prevention (CDC). Vaccine. 2015 Jun 4; 33(24):2741-56. https://doi.org/10.1016/
j.vaccine.2015.04.064 PMID: 25936726

World Health Organization. Barriers of influenza vaccination intention and behavior: a systematic review
of influenza vaccine hesitancy 2005-2016 [Internet]. World Health Organization; 2016. [cited
2020Apr4]. Available from: apps.who.int/iris/bitstream/handle/10665/251671/WHO-HIS-TTi-GAP-16.2-
eng.pdf?sequence=1&isAllowed=y

Bonnevie E, Smith S, Kummeth C, Goldbarg J, Smyser J. Using Social Media Influencers to Deliver
Positive Information About the Flu Vaccine: Findings from a Multi-Year Qualitative Study. 2020. Avail-
able at SSRN: https://ssrn.com/abstract=3697432

Karlamangla S. Anti-vaccine activists have doctors ‘terrorized into silence’ with online harassment. The
Los Angeles Times 2019.

Hoffman BL, Felter EM, Chu KH, Shensa A, Hermann C, Wolynn T, et al. It’s not all about autism: The
emerging landscape of anti-vaccination sentiment on Facebook. Vaccine. 2019 Mar 21.

Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger JA. Vaccine hesitancy: an overview.
Human vaccines & immunotherapeutics. 2013 Aug 8; 9(8):1763-73.

Centers for Disease Control and Prevention. Measles cases and outbreaks [Internet]. Centers for Dis-
ease Control and Prevention; 2019. [cited 2020Apr4]. Available from: https://www.cdc.gov/measles/
cases-outbreaks.html

Centers for Control and Disease Prevention. FluView: Pneumonia and Influenza Mortality Surveillance
from the National Center for Health Statistics Mortality Surveillance. Centers for Control and Disease
Prevention; 2019. [cited 2020Apr4]. Available from: https://gis.cdc.gov/grasp/fluview/mortality.html

Centers for Control and Disease Prevention. FluView: National, Regional, and State Level Outpatient Ill-
ness and Viral Surveillance. Centers for Control and Disease Prevention; 2019. [cited 2020Apr1]. Avail-
able from: https://gis.cdc.gov/grasp/fluview/fluportaldashboard.html

Glenza J. Flu and Covid: winter could bring ’double-barrel’ outbreak to US, experts say. 2020 Aug 15
[cited 15 Aug 2020]. In: The Guardian [Internet] Available from: https://www.theguardian.com/world/
2020/aug/15/covid-19-flu-season-us-influenza-vaccine

Fortuna LR, Tolou-Shams M, Robles-Ramamurthy B, Porche MV. Inequity and the disproportionate
impact of COVID-19 on communities of color in the United States: The need for a trauma-informed
social justice response. Psychological Trauma: Theory, Research, Practice, and Policy. 2020 Jun 1.

PLOS ONE | https://doi.org/10.1371/journal.pone.0240828 October 16, 2020 13/14


https://doi.org/10.2196/publichealth.6313
http://www.ncbi.nlm.nih.gov/pubmed/28336503
https://www.forbes.com/sites/forbescommunicationscouncil/2018/10/26/why-you-shouldnt-ignore-micro-influencers-and-how-to-partner-with-them/#25e98afe3ecc
https://www.forbes.com/sites/forbescommunicationscouncil/2018/10/26/why-you-shouldnt-ignore-micro-influencers-and-how-to-partner-with-them/#25e98afe3ecc
https://www.forbes.com/sites/forbescommunicationscouncil/2018/10/26/why-you-shouldnt-ignore-micro-influencers-and-how-to-partner-with-them/#25e98afe3ecc
https://www.cdc.gov/nchs/nis/data_files_h1n1.htm
http://www.nfid.org/idinfo/influenza/college-students-flu-survey.html
http://www.nfid.org/idinfo/influenza/college-students-flu-survey.html
https://doi.org/10.1016/j.vaccine.2015.04.064
https://doi.org/10.1016/j.vaccine.2015.04.064
http://www.ncbi.nlm.nih.gov/pubmed/25936726
http://apps.who.int/iris/bitstream/handle/10665/251671/WHO-HIS-TTi-GAP-16.2-eng.pdf?sequence=1&isAllowed=y
http://apps.who.int/iris/bitstream/handle/10665/251671/WHO-HIS-TTi-GAP-16.2-eng.pdf?sequence=1&isAllowed=y
https://ssrn.com/abstract=3697432
https://www.cdc.gov/measles/cases-outbreaks.html
https://www.cdc.gov/measles/cases-outbreaks.html
https://gis.cdc.gov/grasp/fluview/mortality.html
https://gis.cdc.gov/grasp/fluview/fluportaldashboard.html
https://www.theguardian.com/world/2020/aug/15/covid-19-flu-season-us-influenza-vaccine
https://www.theguardian.com/world/2020/aug/15/covid-19-flu-season-us-influenza-vaccine
https://doi.org/10.1371/journal.pone.0240828

PLOS ONE

Social media influencers promoting the flu vaccine

49. Thota S, Song JH, Larsen V. Do animated banner ads hurt websites? The moderating roles of website
loyalty and need for cognition.

50. John LK, Kim T, Barasz K. Ads that don’t overstep. Harvard Business Review. 2018 Jan 1; 96(1):62-9.

51. Arnold A. Millennials Hate Ads But 58% Of Them Wouldn’t Mind If It's From Their Favorite Digital Stars
[Internet]. Forbes; 2018. [cited 2020Apr1]. Available from: https://www.forbes.com/sites/andrewarnold/
2018/01/21/millennials-hate-ads-but-58-of-them-wouldnt-mind-if-its-from-their-favorite-digital-stars/
#1e2324f459ca

52. Christiano A, Neimand A. Stop raising awareness already. Stanford Social Innovation Review. 2017; 15
(2):34—41.

53. ChanL, O’'Hara B, Phongsavan P, Bauman A, Freeman B. Review of Evaluation Metrics Used in Digital
and Traditional Tobacco Control Campaigns. Journal of medical Internet research. 2020; 22(8):e17432.
https://doi.org/10.2196/17432 PMID: 32348272

PLOS ONE | https://doi.org/10.1371/journal.pone.0240828 October 16, 2020 14/14


https://www.forbes.com/sites/andrewarnold/2018/01/21/millennials-hate-ads-but-58-of-them-wouldnt-mind-if-its-from-their-favorite-digital-stars/#1e2324f459ca
https://www.forbes.com/sites/andrewarnold/2018/01/21/millennials-hate-ads-but-58-of-them-wouldnt-mind-if-its-from-their-favorite-digital-stars/#1e2324f459ca
https://www.forbes.com/sites/andrewarnold/2018/01/21/millennials-hate-ads-but-58-of-them-wouldnt-mind-if-its-from-their-favorite-digital-stars/#1e2324f459ca
https://doi.org/10.2196/17432
http://www.ncbi.nlm.nih.gov/pubmed/32348272
https://doi.org/10.1371/journal.pone.0240828

