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Abstract

Background: Strong participant recruitment practicesare critical to public health research but are difficult to achieve. Traditional
recruitment practices are often time consuming, costly, and fail to adequately target difficult-to-reach populations. Social media
platforms such as Facebook are well-positioned to address this area of need, enabling researchers to leverage existing socia
networks and deliver targeted information. The MAGENTA (Making Genetic Testing Accessible) study aimed to improve the
availability of genetic testing for hereditary cancer susceptibility in at-risk individualsthrough the use of aweb-based communication
system along with social media advertisements to improve reach.

Objective: This paper is aimed to evaluate the effectiveness of Facebook as an outreach tool for targeting women aged =30
years for recruitment in the MAGENTA study.

Methods: We designed and implemented paid and unpaid social media posts with ongoing assessment as a primary means of
research participant recruitment in collaboration with patient advocates. Facebook analytics were used to assess the effectiveness
of paid and unpaid outreach efforts.

Results. Over the course of the reported recruitment period, Facebook materials had a reach of 407,769 people and 57,248
(14.04%) instances of engagement, indicating that approximately 14.04% of people who saw information about the study on
Facebook engaged with the content. Paid advertisements had a total reach of 373,682. Among those reached, just <15%
(54,117/373,682, 14.48%) engaged with the page content. Unpaid posts published on the MAGENTA Facebook page resulted
in atotal of 34,087 reach and 3131 instances of engagement, indicating that around 9.19% (3131/34,087) of people who saw
unpaid posts engaged. Women aged =65 years reported the best response rate, with approximately 43.95% (15,124/34,410) of
reaches tranglating to engagement. Among the participants who completed the eligibility questionnaire, 27.44% (3837/13,983)
had heard about the study through social media or another webpage.
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Conclusions: Facebook is auseful way of enhancing clinical trial recruitment of women aged =30 years who have a potentially
increased risk for ovarian cancer by promoting news stories over social media, collaborating with patient advocacy groups, and

running paid and unpaid campaigns.
Trial Registration:

(IMIR Form Res 2022;6(9):€35035) doi: 10.2196/35035
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Introduction

Background

High participant responserates and recruitment yieldsare critical
to public health research but are difficult to achieve [1-3].
Traditional recruitment practices, including radio or newspaper
advertising, in-person referrals, and flyers, are often time
consuming to implement, costly, and fail to adequately target
difficult-to-reach populations [4,5]. The initial net cast using
these types of recruitment methods may result in ahigh number
of interested parties; however, such efforts result in
proportionately fewer eligible and enrolled participants, and
certain demographics are frequently left underrepresented [6].
Social mediaiswell-positioned to address many of theseissues
and improve participant recruitment by providing new platforms
for people to learn about public health research [7-10].

Theterm social media broadly describesavariety of web-based
social networking platforms or web-based spaces where the
public can generate, engage with, and share information,
including platforms such as Facebook, Twitter, and Instagram
[11,12]. Social mediaenablesresearchersto deliver information
to awide audience; target specific groups of people, including
hard-to-reach subpopulations; and adapt outreach efforts on an
ongoing basis [7-10]. Current research indicates that social
mediarecruitment methods are an improvement over traditional
methods in terms of both cost and effectiveness [13-16].

Facebook, used by more than three-quarters of adults on the
web, isparticularly well-suited for research recruitment [17,18].
Over Facebook, users can engage with user-generated content,
publish photos on their Facebook pages, post status updates,
and shareinformation with friends and family. Usersfollow the
content of interest and engage socially with paid advertisements
and other content. Researchers can leverage this environment,
creating content tailored for specific populations using online
behavioral advertising (OBA) and respondent-driven sampling
to improve reach [19].

OBA data can help researchers improve their marketing reach.
OBA datainclude information collected from a broad range of
web-based sources about the behaviorsthat users exhibit on the
web [20]. OBA appealsto researchersin public health, seeking
toimprove recruitment tool s and offering an alternative outreach
method with a broader reach that may overcome certain
recruitment barriers, such as geographic limitations [21-25].
Instead of wondering whether aflyer ispostedin theright place
for theright type of individual to see, researchers can guarantee
that their message is being displayed to the intended person.
This approach is not without its limitations, and some health
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professional s and researchers have expressed reluctance, citing
concerns about biased sampling or reach that may accompany
social media platforms [26] and privacy [12,27,28].

Facebook also allows public health professionals to leverage
existing social networks through snowball sampling [29,30].
Snowball sampling, which hastraditionally taken place offline,
can capitalize on existing web-based social networks, such as
patient advocacy groups[30,31]. By encouraging asmall sample
of a target population to refer others to a research study,
snowball sampling helps researchers access hidden
subpopulations that are typicaly difficult to sample using
traditional recruitment methods [30]. From snowball sampling
toinviting opportunitiesto shapethetone, imagery, and content
to fit the needs of the intended audience, socid media is
well-positioned to function as a targeted communication tool.
With these advantages, socia media has the potential to take
traditional snowball sampling one step further, enabling
researchers to potentially connect with harder-to-reach
populations [32]. This quality grants social media recruitment
the ability to potentially shift the pattern of health inequities,
improving the representation of certain communities in the
research arena[33].

Recent reviews indicate that most studies using Facebook to
recruit participants for health research have focused on people
aged 18 to 30 years [8,34]. In comparison, few studies have
evaluated social media as a means of recruiting people affected
by cancer who are aged =35 years [34], and no studies have
explored how social mediarecruitment performswhen targeting
women at risk for ovarian cancer. The consensus is that older
people may be less likely to adopt new technologies, such as
social media [34,35]. Other studies have reported high reach
but low engagement among social media users, resulting in a
high attrition rate for social media recruitment [36]. However,
this research failed to examine advertisement content or take
the growth of the social media platform into consideration. As
the social media base continues to grow, the profile of the
average user evolves, and with it, the age of the average
Facebook user continues to increase [37]. With this evolution
in mind, ongoing assessment is needed to evauate the
effectiveness of social mediafor research participant recruitment
across different demographics, and more research is needed to
better understand how Facebook functions asarecruitment tool
in the context of ovarian cancer [20].

Study Aims

This research sought to determine whether Facebook is an
effective recruitment tool for targeting women aged =30 years
for recruitment into the MAGENTA (Making Genetic Testing
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Accessible) study by evaluating innovative methods for the
recruitment of research participants using Facebook. To
accomplish this objective, a series of posts and advertisements,
including paid and unpaid posts, were published and assessed
on an ongoing basis. These materials used avariety of imagery
and languages and leveraged Facebook’s OBA tools to target
specific populations and eligibl e participants. We hypothesized
that unpaid Facebook posts and Facebook advertisementswould
improve the reach of the study material and result in improved
study enrollment.

Methods

About the MAGENTA Study

The MAGENTA study was a nationwide Stand Up To Cancer
initiative that sought to improve access to genetic testing for
ovarian cancer. The study recruited and randomized 3839
women from the United States with a potentially increased risk
of ovarian cancer. Participants were randomized to 1 of 4 arms,
receiving acombination of pretest or posttest tel ephone genetic
counseling and pretest or posttest web-based education with
optiona telephone counseling [38]. The active recruitment
period took place between April 2017 and January 2020. This

Coffinet a

study received institutional review board approval fromthe MD
Anderson Cancer Center and was a collaborative effort that
included several cancer research centers and patient advocacy
groups, including the Ovarian Cancer Research Alliance,
National Ovarian Cancer Coalition, and Minnesota Ovarian
Cancer Alliance.

Once potential participants had learned about the MAGENTA
study, they were prompted to visit the study website. From there,
interested parties clicked to participate in the web-based
communication system, starting with study information and
then moving through the eligibility screen, informed consent,
and enrollment (Figure 1). Data were collected at baseline and
follow-up using REDCap (Research Electronic Data Capture),
an electronic survey tool sponsored by the University of
Washington (WA). All outreach materialsreceived institutional
review board review through the MD Anderson Cancer Center.
The results of the MAGENTA study indicate that electronic
genetic education and results rel eased without genetic counseling
were noninferior with regard to patient distress. Importantly,
research also found that providing genetic education and results
in this capacity was associated with higher test completion and
lower distress [38].

Figurel. lllustration of the web-based communication system used by the MAGENTA (Making Genetic Testing Accessible) study. REDCap: Research

Electronic Data Capture.

Potential participants see information about the
MAGENTA Study online or offline

Potential participants visit the MD Anderson MAGENTA homepage

Potential participants click the "Get Started" link
on the MD Anderson MAGENTA homepage

Potential participants click on the REDCap
"Submit" link

Potential participants complete the REDCap
Eligibility Questionnaire

Eligible individuals are invited to sign the consent form

Consenting participants complete REDCap

baseline questionnaries and are randomized

Developing a Media Kit

Adapting the methods outlined by Carter-Harris et al [39] and
Musiat et a [40], the study media kit was developed in
collaboration with key stakeholders. This group comprised
health care professionalsfrom cancer care and research centers
and patient advocates from advocacy groups across the United
States, including those listed previously. Patient advocates were
consulted extensively during the development of the study
materials, including the media kit described in the following
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sections. The mediakit included Facebook recruitment materials
and a list of social media contacts, such as patient advocacy
groups and other groups with an apparent interest in breast and
ovarian cancer.

The media kit also included different types of posts generated
for recruitment purposes, including paid advertisements, unpaid
posts, sample tweets, alist of relevant hashtags to incorporate
into posts, and a selection of media for use across all social
media posts and advertisements (exampl e posts can bereviewed
in Figures 2-4). Unpaid Facebook postsand paid advertisements
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included at least one media component, a brief description of
the study, relevant hashtags, and alink to the study home page
(Figure 1). A MAGENTA Facebook page was created to
develop trust with potential participants [41,42]. The Facebook
page provided basic information about the study, served as a
platform for sharing unpaid and paid social media posts, and
directed potential participants to the study website. Materials
from the media kit were assessed by patient advocates and
underwent usability testing. Advertisements and posts were
created with tone and imagery in mind, focusing on content
related to ovarian cancer research that elicited a combination
of the following concepts adapted from Batterham [43]:

Coffinet a

Content instillsasense of collaboration, conveying theidea
that one is participating in research as amember of ateam
to address a health problem (in this case, ovarian cancer
was framed as the problem).

Content ingtills a sense of independence or conveystheidea
that one is addressing the problem of ovarian cancer as an
individual through research participation.

Content ingtills asense of altruism, conveying the idea that
theindividual is participating in research for the benefit of
others.

Content instills a sense of self-gain or self-preservation,
conveying the idea that the individual is participating in
research for personal gain.

Figure2. An example Facebook post containing a still image, study link, and brief description of the outreach. This type of post was used in both for

unpaid posting and paid advertising campaigns.

aking Genetic Testing Accessible
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If you are a woman over the age of 30, you may be eligible to learn
your risk of ovarian cancer with genetic testing, at no cost. Testing is

completed from the privacy of your home, and will provide you with
important information you can use to protect your future.

Take action today and leamn your risk.

Nearly 80% of cases of ovarian cancer are

in late stages, when prognosis is poor.

Learn your risk with the MAGENTA Study

Like (L) Comment Share

Figure 3. An example of a Facebook post sharing the WCCO news story, which includes a video of the news story and a brief text section. This type
of post is an example of aboosted post that was used for unpaid posting.
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Figure4. Anexample of a Facebook post containing the study video, study link, and a brief description of the outreach. This type of post was used in

both unpaid and paid advertising campaigns.

f @ Magenta: Making Genetic Testing Accessible
NS Now E:]

(%]

Know your risk of ovarian cancer—Do it for your family & yourself. Get
genetic testing at no cost

Publishing Paid Advertisements and Unpaid Posts

Unpaid posts were published directly on the MAGENTA
Facebook page on a regular basis and on patient advocacy
Facebook pages. Paid advertisements were published using
Facebook’s advertising tool. Once the objective or goal of the
campaign (eg, post engagement, website clicks, and video views)
was set, the audience was identified using Facebook’s
audience-targeting tool. Targeted populations for the purposes
of this study included English-speaking women =aged 30 years
livinginthe United States. Additional geographic and behavioral
targeting was included on a case-by-case basis and is described
in greater detail in Table 1.

Census data were used to inform additional geographic and
socioeconomic targeting and included data surrounding
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racial-ethnic groups and the rurality of the location. These
variables were layered using ArcGIS Pro (version 2.5; Esri) to
select the specific geographic targets. ArcGISisamapping and
analysis tool that allows usersto use a geographic information
system to capture, manipulate, and analyze geospatial data.
Once the audience was selected, advertising content was
uploaded to Facebook, a campaign budget was selected, and a
campaign schedule was set. On the basis of the intended
audience, Facebook uses OBA approaches to push out content
with the above parametersin mind. Although targeting affects
results, over social media platforms, including Facebook, the
budget arguably has the most impact on reach, and larger
budgets are generally associated with more results, assuming
that appropriate targeting is used.
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Table 1. Description of Facebook paid campaign content and audience.
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Advertisement name

Advertisement description

Audience description

Objective Media Age Geographic Interests or additional targeting
(vears)
Lookalike Audience Conversions Video 30to=65 United States Lookalike (United States,
Campaign 1%)—website traffic
CA@ Campaign 1 Conversions Image 30to 55 Sdlinas, CA Breast cancer awareness, Nation-
al Breast Cancer Foundation, and
National Ovarian Cancer Coali-
tion
CA Campaign 2 Conversions Video 30to=65 Salinas, CA Advocacy groups for patients
with multiple hereditary cancers,
focusing on ovarian and breast
cancer
CA Campaign 3 Conversions Image 30to 60 Downey, Pomona, Santa Ana, CA Breast cancer awareness and
Telemundo or Univision
Cascade Testing 1 Conversions Image 30to 55 United States Facing Our Risk of Cancer Em-
powered
Cascade Testing 2 Conversions Image 30to 55 United States Facing Our Risk of Cancer Em-
powered
African American Tar-  Traffic Video 30to=65 Birmingham, Montgomery, Alabama; N/AP
get Campaign Miami Gardens, Florida; Savannah,
Georgia; New Orleans, LosAngeles; Bal-
timore, Maryland; Detroit, Flint, MI;
Jackson, Mississippi; Memphis, Tennessee
NY Campaign Traffic Video 30to=65 New York state Advocacy groups for patients
with multiple hereditary cancers,
focusing on ovarian and breast
cancer
Bcocd Interest Cam-  Traffic Image 30to>65  United States N/A
paign
BCOC Interest Cam- Engagement Image 30t0265  gegtle, WAS The Breast Cancer Research

paign Foundation, national breast can-
cer Awareness Month, Susan G
Komen for the Cure or Living
Beyond Breast Cancer

BCOC Interest Cam-  Traffic Image 30to=65  United States N/A

paign

BCOC Interest Cam-  Traffic Study 30to 50 United States Advocacy groups for patients

paign video with multiple hereditary cancers,
focusing on ovarian and breast
cancer; keywords related to
breast and ovarian cancer

BCOC Interest Cam-  Traffic Study 30to 50 United States Advocacy groups for patients

paign video with multiple hereditary cancers,
focusing on ovarian and breast
cancer; keywords related to
breast and ovarian cancer

BCOC Interest Cam-  Traffic Study 30to 50 United States Advocacy groups for patients

paign video with multiple hereditary cancers,
focusing on ovarian and breast
cancer; keywords related to
breast and ovarian cancer

Latino Target Cam- Traffic Image 30to=65 Brownsville, El Paso, Laredo, McAllen, N/A

paign Texas, Hialeah, Florida; Downey, Oxnard,
Pomona, Salinas, Santa Ana, CA
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Advertisement name  Advertisement description

Audience description

Objective Media Age Geographic Interests or additional targeting
(vears)
BCOC Interest Cam-  Traffic Image 30to=65 United States Advocacy groups for patients
paign with multiple hereditary cancers,
focusing on ovarian and breast
cancer; keywords related to
breast and ovarian cancer
BCOC Interest Cam-  Traffic Study 30to=65  United States Advocacy groups for patients
paign video with multiple hereditary cancers,
focusing on ovarian and breast
cancer; keywords related to
breast and ovarian cancer
WA Campaign Conversions Image 30to 50 Seattle, WA Essence (magazine) and Latina
(magazine)
8CA: Cdlifornia
BNI/A: not applicable.
°NY: New York.
9BCOC: breast cancer and ovarian cancer.
SWA: Washington.

Other Recruitment Efforts

All Facebook recruitment effortstook place alongsidetraditional
recruitment efforts as part of the MAGENTA study. Traditional
recruitment efforts included clinician referrals, direct emails
from patient advocacy groups, the dissemination of study
information at provider and patient advocate conferences, and
sharing physical flyersin patient advocacy and clinical settings.
Traditiona effortswerelargely based on the participating cancer
research institutes, organizations, and patient advocacy groups.
Study recruitment commenced with traditional methods,
allowing for a controlled launch that allowed for an additional
real-time usability assessment of the web-based communication
system. In this first round of recruitment, enrollment relied
primarily on word of mouth and flyer dissemination, both of
which were facilitated by collaborating with patient advocacy
groups. Following this controlled outreach, the study team
expanded the outreach to include social media posts, as
described above, in an effort to expand the reach of messaging.

Evaluating Paid Advertisements and Unpaid Posts

Facebook anal ytics captured how usersinteracted with the social
media MAGENTA content. Analytics included, among others,
the following: engagement is defined as any time an individual
takes action on the post, where action includes aclick, comment,
share, or view; results are defined as the number of times an
advertisement achieved a specific outcome, delineated by the
campaign objective; reach is defined as the number of people
who saw the advertisement at least once; impressions are the
number of times an advertisement was on a screen; clicksrefer
to the number of times someone clicked on the advertisement;
and video plays. The study team also reviewed the cost per
result. Cost per result was calculated by dividing the total
amount of money spent by the number of results, which may
include the number of video views or website visits, for
example, obtained over the course of the campaign. Analytics,

https://formative.jmir.org/2022/9/e35035

including cost, were reviewed daily to assess the effectiveness
and provide opportunities to adjust campaign content or
targeting. The same information was collected for unpaid posts
published directly on the MAGENTA study’s Facebook page.
If at any time the MAGENTA study website or another part of
the web-based communication system became overburdened,
advertisements were pulled, or turned off, until the traffic
subsided.

Ethics Approval

This study, including al outreach materias, received
institutional review board review through MD Anderson Cancer
Center (2016-0298).

Results

Overview

Active social mediarecruitment for the MAGENTA study took
place between September 2017 and October 2018. The
MAGENTA study relied on traditional recruitment methods
starting in April 2017 until September 2017. Traditional
recruitment methods continued throughout the socia media
recruitment period; however, the study team focused on
web-based recruitment efforts in the interest of improving the
reach across al 50 states. The recruitment timeline can be
viewed in Figure 5. During the active social media recruitment
period, Facebook materials reached a total of 407,769 users,
generating 57,248 (14.04%) instances of engagement, suggesting
that approximately 14.04% of people who saw information
about the MAGENTA study on Facebook engaged with the
content. These numbers did not identify unique users and
excluded posts published on Facebook pages managed by other
breast and ovarian cancer groups. During this time, the
MAGENTA study home page was shared 1948 times, and the
MAGENTA study video was viewed 31,358 times (Table 2).
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Figure5. Timeline of enrollment trends and recruitment events captured during the active social mediarecruitment period (September 2017 to October
2018) and the number of responses received at different stepsin recruitment activity.
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Table 2. Summary of enrollment and randomization data.

e StUly VideO views
== Clicks on "Submit"
——MNumber ineligible

Unique visitors
——Completed eligibility

Signed consent

Step in enrollment protocol

Total unique visitors

MAGENTA? Facebook page content, n
Reach

Engagement (clicks, reactions, comments, and Facebook content shares)

Study website shares
Study video views

MAGENTA MD Anderson webpage
Uniquevisitors, N

Clicks on Get Started link, n (%)

REDCapb introductory message, n (%)
Clicks on Submit link

REDCap dligibility , n (%)
Started eligibility questionnaire
Completed eligibility questionnaire
Number eligible
Number ineligible

407,769
57,248
1948
31,358

34715
22,029 (63.5)

14,025 (40.4)

13,983 (40.3)
10,883 (31.3)
4887 (14.1)
5996 (17.3)

3AGENTA: Making Genetic Testing Accessible.
bREDCap: Research Electronic Data Capture.

UsersLearn About the MAGENTA Study Over
Television and Social Media

Of the 13,983 respondents to the MAGENTA REDCap
eligibility questionnaire during the active socia media
recruitment period, <1% (n=23, 0.16%) indicated that they
learned about the study from a magazine, <1% (n=86, 0.62%)
fromtheradio, <2% (n=253, 1.81%) from ahealth care provider,
>3% (n=459, 3.28%) from a patient advocacy group, and <8%
(n=1102, 7.88%) from a friend. Approximately 8.64%

https://formative.jmir.org/2022/9/e35035

RenderX

(1209/13,983) indicated that they learned about the study from
afamily member, whereas 27.44% (3837/13,983) indicated that
they learned about the study on the web, either from socia
media or another webpage, and 28.16% (3938/13,983) from
television. Among those who reported that they learned about
the study from the internet, 16.94% (2369/13,983) specifically
cited social media. A total of 21.7% (3034/13,983) of individuals
who responded to the REDCap dligibility questionnaire did not
indicate where they had heard about the study. Some
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respondents reported learning about the study from more than
one source.

Social Media Response

Paid advertisements (Table 3) reported atotal reach of 373,682
during the active social mediarecruitment period. Among those
reached, 3.57% (13,357/373,682) clicked on alink and 14.48%
(54,117/373,682) engaged with the page content. Paid
campaigns also generated 19,792 video playsand 9095 website
conversions, which were defined asinstances where a potential
participant viewed the page content on the MAGENTA home
page. Paid advertisements using the study video resulted in a
total reach of 54,992 and 28,586 instances of page engagement.
Post promotions, or paid advertisements that focused on
increasing the reach of a post, resulted in 2666 reach and 97
instances of engagement. Conversion campaigns resulted in
268,052 reaches, 35,904 instances of engagement, and 9095
conversions. Campaigns seeking to drive traffic to the
MAGENTA study website resulted in 80,120 reaches, 18,158

Table 3. Global summary of resultsfor al paid campaigns.

Coffinet d

instances of engagement, and 1697 times that a unique user
clicked on the link to the MAGENTA home page.

Almost all users engaged with paid advertisements from a
handheld mobile device, such as a smartphone or tablet, rather
than through a desktop computer. Most users engaged with paid
advertisements from their Android device (35,806/373,682,
9.58%), followed by iOS devices (16,466/373,682, 4.41%) (eg,
iPad). Approximately 9.98% (26,752/268,168) of the women
aged <54 years reached by the advertisement content engaged
with the advertisement, whereas approximately 26.62%
(12,226/45,930) of women aged between 55 and 64 years who
saw the paid content engaged, and 43.95% (15,124/34,410) of
women aged =65 years who saw MAGENTA advertisements
engaged with advertisement content. The difference observed
between the above age demographics regarding reach to
engagement was statistically significant (P<.001). Unpaid posts
published onthe MAGENTA Facebook pageresultedin 34,087
reaches and 3131 engagements. These numbers do not include
social media posts published on other non-MAGENTA
Facebook groups and pages.

Advertisement name and Reach Post engagement,  Pageengagement, Video plays, Linkclicks, Results, n(%) Cost per re-
objective n (%) n (%) n (%) n (%) sults (US $)
BCOC2Interest 8 and traffic 2280 43 (1.89) 46 (2.02) N/AD 37(162  37(L62 135
Latino 7 and traffic 11,062 217 (1.96) 223(2.02) N/A 204 (1.84) 204 (1.84) 1.23
BCOC Interest 6 and traffic 7536 1397 (18.54) 1397 (18.54) N/A 266 (3.53) 266 (3.53) 0.94
BCOC Interest 5 and traffic 10,436 2069 (19.83) 2069 (19.83) N/A 280(2.68) 280 (2.68) 1.07
BCOC Interest 4 and traffic 34,648 6536 (18.86) 6536 (18.86) N/A 640 (1.85) 540 (1.56) 1.94
BCOC Interest 9 and traffic 2050 351 (17.12) 351 (17.12) N/A 20 (0.98) 20 (0.98) 2.00
}/-_\frican American and traf- 9382 7308 (77.89) 7308 (77.89) N/A 319(340) 319 (3.40) 0.63
ic
CascadeTesting 1-2and 132,480 3341 (2.52) 3342 (2.52) N/A 3326 (2.51) 2514(1.90)  0.17
conversions
WAC and conversions 20,732 313 (1.51) 317 (1.53) N/A 298(1.44)  73(0.35) 5.29
cAY 3 and conversions 35,976 2022 (5.62) 2022 (5.62) N/A 2022 (5.62) 1692 (4.70)  0.21
NY® Campaign and traffic 395 186 (47.09) 186 (47.09) N/A 14(354)  14(354) 053
Lookalike1and conversions 19,240 7142 (37.12) 7142 (37.12) 12,244 1130(5.87) 880 (4.57) 0.40
(63.64)
BCOC Interest 1 and traffic 1587 31(1.95) 33(2.08) N/A 7 (0.44) 7 (0.44) 377
BCOC Interest 2andengage- 334 55 (16.47) 55 (16.47) N/A N/A 55 (16.47) 0.27
ment
BCOC Interest 3 and traffic 746 10 (1.34) 10 (1.34) N/A 10 (1.34) 10 (1.34) 1.50
CA 2 and conversions 35,752 21,444 (59.98) 21,444 (59.98) 7548(21.11) 3147 (8.80) 2530(7.08)  0.29
CA 1 and conversions 23,872 1637 (6.86) 1637 (6.86) N/A 1637 (6.86) 1406 (5.89)  0.35

3BCOC: breast cancer and ovarian cancer.

BN/A: not applicable.
SWA: Washington.
dcA: california
ENY: New York.
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MAGENTA Study Enrollment and Randomization
Summary

There were 34,715 unique visitors to the MD Anderson home
page during the active social media recruitment period and
22,029 (63.46%) unique clicks. Approximately 63.46%
(22,029/34,715) of users who visited the MD Anderson
MAGENTA home page during this period clicked on the Get
Sarted link, which directed them to the landing page on the
REDCap system. The Submit button on the REDCap landing
page received a total of 40.4% (14,025/34,715) of clicks, and
thedigibility questionnaire on REDCap was compl eted 31.35%
(10,883/34,715) of thetimes. Of the completed questionnaires,
14.02% (4887/34,715) were digible. The enrollment and
randomization data from the active social media recruitment
period are summarized in Table 2.

Social Media Campaigns and News Stories I nfluence
Enrollment Response

The general recruitment activity following paid advertisements
was tracked and compared with periods when paid
advertisements were not running. Because of the overlap in
campaigns and television news stories, changes in recruitment
activity around paid campaigns were not reported for all
campaigns, and in some cases, the observation period following
the campaign was excluded because of another campaign
running during that time. There was an uptake in the completed
eligibility questionnaires following individual and successive
paid campaigns. Before 2 paid advertisements, which ran back
to back in November 2017, there was a rate of 5.2 eligibility
guestionnaires completed daily. This number increased to arate
of 6.9 during these campaigns and in the week following the
campaign. During the 2 weeks before another pair of paid
advertisements, published sequentially in March 2018, there
was a rate of 7.4 completed eligibility questionnaires daily,
increasing to arate of 12.7 during and in the 2 weeks following
the campaign.

Enrollment following paid advertisement campaigns with a
narrow geographical focus was further assessed. These
campaigns included a targeted campaign in WA State (WA
Campaign) and a campaign with multiple advertisements in
Cdlifornia (CA; CA Campaign 1, CA Campaign 2, and CA
Campaign 3), as seen in Table 3. The WA Campaign reached
20,733 people, about 1.43% (298/20,733) of whom clicked on
the webpage link, and 0.35% (73/20,733) went on to view
content on the MD Anderson MAGENTA page. Throughout
this campaign, a total of 32 individuals from WA State
completed the eigibility questionnaire at arate of 3.7 completed
eligibility questionnaires per day. Before the socia media
campaign, a rate of 0.5 completed eligibility questionnaires
daily.

The advertisement campaign targeting CA comprised 3
advertisements (CA Campaign 1, CA Campaign 2, and CA
Campaign 3). This campaign had a reach of 95,600. Just >7%
(6806/95,600, 7.12%) of these reaches resulted in a webpage
link click, and some (5628/95,600, 5.89%) went on to view
content on the MD Anderson MAGENTA page. During and
after the immediate campaign, a total of 74 individuals from
CA completed the eligibility questionnaire at a rate of 1.5
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completed dligibility questionnaires per day. Before this
campaign, there was a rate of 0.6 completed eligibility
guestionnaires per day from the state of CA.

During the active social media enrollment period, severa
television news stories, spearheaded by patient advocates and
clinicians affiliated with the study, about the MAGENTA study
were broadcast, including a story from WCCO based in
Minnesota, [44], aFox 2 Detroit story from Michigan, [45], and
theKing 5 story based in the WA State [46]. These news stories
were widely shared over social media. In the month following
the WCCO story, completed eligibility questionnaires from
Minnesota increased from <0.5 per day to almost 123 per day.
An increase in completed questionnaires was also observed
following the release of the Fox 2 Detroit story. In the month
immediately following this story, the number of completed
eligibility questionnaires increased from 0.3 per day to 31 per
day. Similarly, in the month following the King 5 story,
completed eligibility questionnaires from WA State increased
from 0.6 per day to 25 per day. These increases in enrollment
and recruitment activitiesare shown in Figure 5. Other increases,
specifically those observed in study video views, aligned with
paid Facebook advertising campaigns, where video views was
the campaign objective.

Discussion

Principal Findings

This study demonstrated that Facebook is a useful way of
reaching women aged >30 years who have a potentially
increased risk of ovarian cancer through paid advertising, unpaid
socia mediaposts, and promoting news stories on social media.
The key learning pointsinclude the following:

1. Campaign objectives that require more participant action
to reach the end
result
generate passive engagement aong the way.

2. Multimedia posts, specificaly those with a video, create
opportunities for engagement.

3. Effectivesocial mediaoutreach requires close collaboration
with patient advocacy groups.

4. Web-based behavioral advertising can support targeted
message delivery but islimited to those present on aspecific
platform.

In addition to these lessons, this research highlights other
important limitations of social media outreach. Each of these
learning points is addressed in greater detail below in the
following sections.

Campaign Objectives That Require More Action
Gener ate Passive Engagement

More than one-quarter of the participants filling out the
eligibility survey had heard about the study through social
media, and another 28.16% (3938/13,983) through traditional
media sources (ie, television news) that were then amplified by
social media. Targeted, regional, paid Facebook advertising
resulted in measurableincreasesin relevant regional enrollment
for approximately 2 weeks following each campaign. These
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recruitment sources were essential to the successful completion
of MAGENTA enrollment and resulted in a wide national
representation, with participants enrolling from all 50 states.

The engagement indicators reported across paid advertising
werevaried by the campaign (Table 3). The campaign objective,
budget, schedule, duration, and targeted population all
influenced the response rate and partici pant engagement. During
the reported recruitment period, demographic targeting was
modified by age, geographic location, and expressed interests
on an ongoing basis. Campaigns that were morefinely targeted
by geographic location and prior engagement with cancer
information or groups tended to cost more per result when
compared with campaigns with broader targeting, presumably
as the more customized population was comparatively smaller
and more difficult to reach. Similarly, when the objective of the
campaign required more action on the part of the participant to
meet the objective, the cost per result increased. In other words,
if the objective of the campaign was to get the participant to
view the material on the study website, which would require
the advertisement to appear on their screen, the participant must
actually see the advertisement, click on the advertisement, go
to the study home page, and spend a few moments with the
study home page open on their browser. Asaresult, for example,
this specific objective required a higher amount of engagement
than apost view would. Thisa so meansthat any advertisement
with amultistep objective requiring more engagement accrued
more upstream engagement. In the case of website views, to
get acertain number of peopleto view the website, the Facebook
advertising system required more people to see theinitial post,
spend time viewing that post, click the link, and so on. With
this pattern in mind, we found that it was possible to increase
post engagement upstream by focusing on downstream
objectives that require more interaction to achieve. This
incidental engagement also facilitated opportunitiesfor repeated
exposure, making it more likely for individual users to see
information about the study more than once, potentially building
brand recognition and familiarity.

Multimedia Posts Create Opportunities for
Engagement

Multimedia elements, such as the study video, were important
for outreach during the study enrollment period. For example,
Figure 5 depicts different waysthat potential participants could
interact with the web-based communication system, illustrating
engagement with the study video, among other variables. The
study video viewsfluctuated with the paid campaigns. Although
many of the engagement increases observed in Figure 5 were
connected to news stories and the subsequent boosting of these
stories over social media, there were increases in study video
viewsrelated to paid campaignsthat had avideo view objective.
As we did not have a mechanism built into the web-based
communication system that allowed us to determine how many
participants learned about the study from watching the study
video specifically, wewere unableto cal culate how many video
viewsresulted in enrollment. Despitethislimitation, video views
likely helped build familiarity among the potential participants.
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Social Media Outreach IsOnly as Strong as Your
Relationships With Patient Advocates

Thisstudy also demonstrates theimportance of including patient
advocates as members of amultidisciplinary research team and
using sociadl media to boost patient advocate-spearheaded
recruitment efforts. Patient advocacy groups supporting the
MAGENTA study were critical to the success of the study. They
not only helped facilitate televised and print news stories but
also disseminated study information across their established
web-based, as well asin-person, socia networks. Importantly,
patient advocates working with the study team al so hel ped shape
targeted advertising campaigns through Facebook’s campaign
targeting tools, which helped identify and boost content for
individuals who followed patient advocacy Facebook pages.

Patient advocates were instrumental in designing accessible
recruitment materials, getting news stories published, and
supporting story circulation. Following the release of news
stories featuring the MAGENTA study, there was a consistent
increase in enrollment trends, with 28.16% (3938/13,983) of
potential participants reporting that they |earned about the study
over television, referencing specific news stations featuring
news clips about the study. These news segments, spearheaded
by patient advocates, played a centra role in the study
recruitment. Although these stories originated via traditional
media, either as televised news stories or similar publications,
social mediastill likely played arolein promoting this content.
Over social media, more people were able to view and share
the news stories, making these news features more accessible.
Theinclusion of multimedia content, such as videos, appeared
to extend this reach further, making web-based content easier
to view and share. The advantage of video media is
well-documented, with other research confirming that videos
and other mediarich posts perform better than text-based
content alone [47,48].

Given the spikes in page views and engagement that followed
each news story, news stories were arguably one of the most
effective outreach mechanisms used during the observed
recruitment period. They are also one of the most difficult
outreach mechanisms to implement, depending on either
significant financial resources or existing interpersonal
relationships with a news station or anchor. The MAGENTA
study benefited from existing rel ationships between our patient
advocate partners and local news anchors. If traditional media
outreach such as this can be obtained, it can clearly be
instrumental in meeting recruitment goals, however, it is
unrealistic to count on it as a primary outreach mechanism. In
addition, outreach that is geographically focused, such as news
stories released over a specific network, will ultimately be
limited to the demographic served by that network. This was
certainly the case for the WCCO story, which is discussed in
further detail in the following sections.

The WCCO televised story was arguably the most successful
individual recruitment effort [44]. This story featured a local
news anchor with afamily history of breast and ovarian cancer
named Kim Johnson. Johnson is an established household name
for many of the communities served by the WCCO and has
spoken publicly about ovarian cancer in the past. It is possible
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that this story gained the traction it did for the same reasons
that web-based information seekers are more likely to use
familiar sources—if they can recognize the name, they are more
likely to trust it [49]. Comparing these efforts with the
enrollment activity following paid advertisements, it appears
that although paid advertisements have an impact, collaboration
with patient advocacy groups is also important for reaching a
target audience. By leveraging existing social networks over
social mediathrough patient advocacy groups, Facebook could
offer more cost-saving opportunities for research recruitment,
particularly for large-scale studies such as MAGENTA.
Considering these opportunities, as the average Facebook user
continues to age [50], Facebook is likely to become an
increasingly favorable venue for recruiting adults for research.
A similar evolutionin the average user is also observable across
other socia media platforms.

Web-Based Behavioral Advertising SupportsM essage
Delivery—But Not to Everyone

OBA made it easy to target information about the study to
specific age groups, regions, and expressed and inferred
interests. For example, we were able to target people who met
the age and regional criteriaand who had expressed an interest
invarious ovarian and breast cancer—rel ated initiatives. Women
who were aged =65 years had the best response rate when
compared with other age groups, with approximately 43.95%
(15,124/34,410) of reaches trandating to engagement. This
response rate suggeststhat although individual s aged =65 years
make up asmaller percentage of web-based social media users,
they are arguably more responsive to the content they see on
socia mediathan younger demographics. Their response rates
could potentially be leveraged with a different message. Rather
than encouraging them to enroll themselves, future
advertisements might implore them to encourage their family
members to learn more about the MAGENTA study.

Facebook and other social media platforms certainly present
several opportunitiesfor researchers; however, privacy concerns
and worries over the use of OBA data make it clear that the
drivers of Facebook do not always share the same values asthe
drivers of research. Paid advertising presents unique
opportunities to target specific groups of people; however,
unpaid posts published across existing web-based social
networks are arguably preferable from an ethical standpoint,
particularly with regard to recent data breaches on Facebook
and concerns about how social media platforms such as
Facebook use and monetize OBA data[51]. Dataprivacy issues
such as these affect consumer trust and may deter users from
previously trusted socia media platforms, such as Facebook.
Importantly, when unpaid posts come from existing social media
profiles, such as a patient advocacy Facebook page with an
established following, it is likely to function better than a
sponsored advertisement, in large part because of this trust
factor. When a message comes from a trusted source, patients
are more likely to feel comfortable engaging with it. This
requires research teams to build relationships with patient
advocacy groups, specifically with those that include afollowing
that meets the intended study eligibility criteria. In the absence
of this invaluable resource, paid advertising may offer an
effective aternative.
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Most MAGENTA participants were White-identifying
individuals. This may have been partly because of the
geographic locations that recruitment bursts originated from;
for example, the Minnesota burst increased enrollment from a
region comprising >80% non-Hispanic Whiteindividuals. Black
and indigenous people of color are chronically underrepresented
in clinical research settings [52]. Thistrend is partly explained
by ineffective recruitment mechanisms [53]. The relatively
homogenous sample recruited by the MAGENTA study poses
a deficit for research, leaving underrepresented communities
lesslikely to clinically benefit from research findings[52]. This
problem is not uniqueto MAGENTA and is not something that
social media recruitment alone can resolve.

Prior work suggeststhat different groups have different response
rates where research is concerned, meaning that targeted
marketing, even over social media, is likely to leave certain
groups underrepresented [34]. Current recommendations
highlight the importance of alowing the target population to
inform platform choices[26]. Other social mediaplatformswith
sufficient Black and indigenous people of color representation
should be explored for recruitment opportunities. Future research
should assess the effectiveness of targeted recruitment across
varying social media platforms for the purposes of reaching
underrepresented popul ations and exploring alternative delivery
models to improve access to genetic testing for Black and
indigenous people of color communities.

A drop-off was observed from the initial engagement to
enrollment and randomization (Table 2). The drop-off may be
explained by a normal study drop-off at each stage; however,
it may also be the result of the complex web-based enrollment
protocol used. Participants who learned about the study were
referred to the study webpage, and there, they were several
clicksaway from the eligibility questionnaire (Figure 1). Eligible
individuals then had to note the messaging at the end of the
guestionnaire that told them to check their email inbox for an
email containing the next steps and ensure that any auto-filtering
system they had turned on in their email inbox did not filter the
REDCap email directly into their trash or spam box. Thisissue
cameup duringinitial system usability testing and was addressed
by adding additional messages at the end of the questionnaire,
which prompted people to check their email inboxes. It is
possiblethat some of the drop-off rates between the completion
of the questionnaire and providing signed consent may be
because of lost emails.

Limitations

There were several limitations to this study. One of the most
prominent issues was the varying definitions of reach and
engagement across different web-based platforms. Although
Facebook differentiated these variables, REDCap did nat,
making it difficult to accurately compare numbers across the
various platforms included in the web-based communication
system. This also made it difficult to determine whether a
particular effort was successful or whether the participant finally
took action after seeing information about the study for thethird
or fourth time, apotential trend supported by marketing research
that indicates that repeated exposureisrequired for action [54].
Similarly, Facebook does not currently have away of tracking
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website conversions through unpaid posts or a public-facing
means of tracking the demographics of engaged users or
platforms from which they access content; thus, thisinformation
was not collected for unpaid published materials.

Theplatformitself aso hasalimitation. First, Facebook, similar
to other social media platforms, is a rapidly evolving tool that
uses internal user analytics to make changes to its terms and
use agreements. This includes routine revisions of advertising
platforms. For MAGENTA, this meant that some of the initial
targeting variables and content used toward the beginning of
the observed recruitment period were no longer available asthe
outreach continued. Although this is an issue that all social
media platforms are likely to face, there are other reasons that
researchers should carefully consider their options in social
media platforms when choosing one for recruitment outreach.

Platform selection appears to be one of the most important
factors in conducting social media research. The most popular
social media platforms currently used for research recruitment
are Facebook, Twitter, and Instagram. Each of these platforms
has different user demographic profiles, with social media
preferences varying by race, ethnicity, and age. Facebook is
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increasingly becoming aplatform that isappropriatefor reaching
middle-aged and ol der adults as the average Facebook user ages
[18]. Instagram and Twitter, on the other hand, may be better
optionsfor reaching younger populations, given that the average
Instagram and Twitter user isaged <35 years[18]. The average
Twitter user, for example, isayoung, affluent, college-educated
male of color [18]. Certain racial-ethnic groups al so tend toward
other preferred social media platforms. For example, the most
popular social media platform among Koreans is called
KakaoTalk [55]. It is important to choose a social media
platform populated by members of the intended population.
Thisrequires an understanding of the social media habits of the
target population. Itisalso critical to understand that any social
media platform will be subject to sampling biasif used to recruit
research participants. Not only will recruitment activities be
subject to the bias present on the specific platform but also be
subject to the bias that results from internet-based recruitment
efforts; that is, the resulting study population will largely be
made up of individualswho use the internet, a potential marker
of eHealth literacy and technology literacy. Regardless of the
research goals, the target population should inform the social
media platform choice.
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