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Abstract
Background: Insufficient recruitment of participants remains a critical roadblock to successful clinical research, particularly
clinical trials. Social media provide new ways for connecting potential participants with research opportunities. Researchers
suggest that the social network Twitter may serve as a rich avenue for exploring how patients communicate about their health
issues and increasing enrollment in cancer clinical trials. However, there is a lack of evidence that Twitter offers practical utility
and impact.
Objective: This pilot study aimed to examine the feasibility and impact of using Twitter monitoring data (ie, user activity and
their conversations about cancer-related conditions and concerns expressed by Twitter users in Los Angeles County) as a tool
for enhancing clinical trial recruitment at a comprehensive cancer center.
Methods: We will conduct a mixed-methods interrupted time series study design with a before-and-after social media recruitment
intervention. On the basis of a preliminary analysis of eligible trials, we plan to onboard at least 84 clinical trials across 6 disease
categories: breast cancer, colon cancer, kidney cancer, lymphoma, non-small cell lung cancer, and prostate cancer that are open
to accrual at the University of Southern California (USC) Norris Comprehensive Cancer Center. We will monitor messages about
these 6 cancer conditions posted by Twitter users in Los Angeles County. Recruitment for the trials will occur through the Twitter
account (@USCTrials). Primary study outcomes—feasibility and acceptance of the social media intervention among targeted
Twitter users and the study teams of the onboarded trials—will be assessed using qualitative interviews and the 4-point Likert
scale and by calculating the proportion of targeted Twitter users who engaged with outreach messages. Second, impact of the
social media intervention will be measured by calculating the proportion of enrollees in trials. The enrollment rate will be compared
between the active intervention period and the prior 10 months as historical control for each disease trial group. This study has
been funded by the National Center for Advancing Translational Science through a Clinical and Translational Science Award.
Study approval was obtained from the clinical investigations committee at USC Norris and the institutional review board at USC.
Results: Recruitment on Twitter started in February 2018. Data collection will be completed in November 2018.
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Conclusions: This pilot project will provide preliminary data and practical insight into the application of publicly available
Twitter data to identify and recruit clinical trial participants across 6 cancer disease types. We will shed light on the acceptance
of the social media intervention among Twitter users and study team members of the onboarded trials. If successful, the findings
will inform a multisite randomized controlled trial to determine the efficacy of the social media intervention across different
locations and populations.
Trial Registration: ClinicalTrials.gov NCT03408561; https://clinicaltrials.gov/ct2/show/NCT03408561 (Archived by WebCite
at http://www.webcitation.org/72LihauzW)
Registered Report Identifier: RR1-10.2196/9762
(JMIR Res Protoc 2018;7(9):e177) doi: 10.2196/resprot.9762
KEYWORDS
breast cancer; cancer; clinical research; clinical trial; colon cancer; kidney cancer; listening; lung cancer; lymphoma; monitoring;
outreach; prostate cancer; recruitment; research participation; surveillance; Twitter; social media; social network

Introduction
Background and Rationale
Recruitment of study participants in clinical research,
particularly clinical trials, remains a critical roadblock to
successful clinical research [1-5]. A recent systematic review
found that 76.1% (131/172) of randomized clinical trials (RCTs)
discontinued due to poor recruitment [6]. Insufficient and slow
participant recruitment delays scientific and medical progress
that could benefit patients and increases the financial costs to
institutions, industry, and taxpayers [7-9]. According to the
National Center for Advancing Translational Sciences (NCATS),
“evidence-based strategies to trial participant recruitment and
patient engagement” are required to address this challenge
[10,11].
With billions of users, social media provides new venues to
better connect potential participants with research opportunities
in a variety of disease and health contexts [12,13]. The term
social media describes widely accessible Web-based and mobile
technologies that allow users to view, create, and share
information and to participate in social networking [14,15].
Users can create a public or semipublic profile and maintain a
list of other users they follow or with whom they may share
content [16,17]. Nearly 70% of US adults use some type of
social media, which varies by factors such as age, gender, race,
and ethnicity across a range of social media such as Facebook,
YouTube, Pinterest, Instagram, Twitter, LinkedIn, and Snapchat
[18-20]. Social media provides an unprecedented opportunity
for delivering information to reach large segments of the
population [11] as well as hard-to-reach subpopulations that
deal “with sensitive, stigmatizing, or rare health conditions”
[13,21-24].

Social Media Monitoring
The data that social media users generate by creating and
interacting with Web-based information, also referred to as their
digital footprint [25-28], provide a new data source for research.
There has been an increase in using Twitter data for research,
for example, to study public health and safety issues [29-33]
and to monitor pharmaceutical products, potential drug
interactions, and adverse events [34-38]. Social media
monitoring (also referred to as surveillance or listening)
describes the use of social media data (ie, user activity and their
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conversations) to gain insights into their interests, attitudes, and
behaviors. In this study, we explore Twitter monitoring as a
tool to examine cancer-related conditions and concerns
expressed by Twitter users in Los Angeles County.
Using social media monitoring data for targeted clinical trial
outreach is considered “active recruitment that occurs when
research staff members approach and interact with specific
individuals with the aim of enrolling them in research, usually
on the basis of knowledge of characteristics that would make
them suitable candidates for particular trials” [39]. To date, the
clinical research community has focused little attention on the
use of social media data in clinical research recruitment, for
example, to identify potential study participants who have
expressed specific health conditions and concerns and are most
likely to participate in a clinical study [40,41]. Furthermore,
sponsors have reported the lack of experienced vendors and
internal teams as well as clinical research offices as main
barriers to the adoption of social media monitoring and outreach
strategies [42].

Twitter
Nearly 25% of US adults use the social media platform Twitter
with billions of users across the world [18,19]. Twitter allows
users to post short messages (tweets) that are limited to 280
characters [43]. Users can search for any public message and
further engage with tweets, that is, they can like, reply, and
retweet (share) them. Twitter is primarily a public social
network. By default, basic Twitter account information such as
the profile name, description, and location is public unless a
user decides to opt out and make a private account [44,45].

Twitter and Cancer Communication
Due to the more public nature of Twitter, previous research
suggested that Twitter provides a “rich and promising avenue
for exploring how patients conceptualize and communicate
about their specific health issues” [46]. The increasing use of
Twitter among members of the cancer disease community is
evidenced by the abundance of cancer-related hashtags used by
Twitter users in their messages [46-51]. A hashtag is a
user-generated word or phrase preceded by a hash or pound
sign (#) and used to identify messages on a specific topic on
Twitter. For example, among the most widely recognized
hashtags used in Twitter messages for breast cancer are
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#breastcancer, #bcancer, and #BCSM (breast cancer and social
media) [52]. Researchers also emphasized Twitter as a “powerful
and important tool in implementing and disseminating critical
messages to the community in real-time” [53,54] and a “way
to communicate with the public about cancer clinical trials and
increase awareness and enrollment” [55]. A study on lung
cancer, for example, found that Twitter messages focused on
support, prevention, and clinical trials and were predominantly
authored by individuals [55]. However, there is a lack of
evidence that Twitter offers practical utility and impact.

Social Media and Clinical Trial Recruitment
More investigators are incorporating social media in their study
recruitment strategy for human subjects’ research in general
and clinical trials with varying results [56-66]. In some cases,
they also compared the social media recruitment outcomes to
traditional methods [13]. However, the development of
evidence-based social media recruitment methods based on the
existing data poses challenges and requires more consistent and
transparent frameworks for data collection, study design, quality
assessment, debiasing techniques for social media data, and
systematic reporting standards and clearly defined metrics
[67-70]—most of which are currently lacking. In fact, many
RCTs published in major journals do not provide adequate
information about the patient recruitment process, including
how they incorporated and measured social media [71]. As a
result, it is difficult to gauge the effectiveness of social
media–driven recruitment methods and their cost effectiveness
across different disease types, target populations, and social
media platforms.

Study Objective and Hypothesis
The objective of this pilot study is to examine the feasibility
and impact of using targeted Twitter monitoring as a tool for
enhancing and complementing clinical trial recruitment among
Twitter users in Los Angeles County at a comprehensive cancer
center. In collaboration with the USC Norris Comprehensive
Cancer Center (USC Norris) at the University of Southern
California (USC), where the study will be implemented, we
will conduct a mixed-methods interrupted time series study
design with a before-and-after social media recruitment
intervention. We plan to onboard all clinical trials open for
accrual, at least 84 based on a preliminary analysis of eligible
trials for this study in 6 cancer disease categories: breast cancer,
colon cancer, kidney cancer, lymphoma, non-small cell lung
cancer, and prostate cancer (Multimedia Appendix 1, page 24).
We will monitor messages about these cancer conditions posted
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by Twitter users in Los Angeles County. We hypothesize that
Twitter monitoring data serve as a useful tool to enhance and
complement clinical trial recruitment efforts, more specifically
to identify and recruit participants for cancer trials, which may
vary in success based on the cancer disease type, disease-related
issues that impact trial eligibility, and other demographic factors.
The study has 2 primary outcomes. First, the feasibility and
acceptance of the social media intervention among targeted
Twitter users and the study teams of the onboarded trials, which
will be assessed through qualitative interviews using a 4-point
Likert scale and a number of quantitative measures to calculate
the proportion of targeted Twitter users who engaged with
outreach messages (measured through Twitter replies, mentions,
likes, retweets, direct messages, following, and contact form
use on the trial webpage). Second, the impact of the social media
intervention will be measured by calculating the proportion of
people who consented and enrolled in trials (ie, enrollment rate).
The enrollment rate will be compared between the active
intervention period and the prior 10 months as historical control
for each disease trial group. To aid in the design of larger and
more definitive studies, we also intend to estimate the effect
size of the number of people enrolled associated with the use
of targeted social media monitoring on Twitter as a tool for
enhancing cancer trial recruitment. Finally, we aim to establish
a method for implementing a social media–driven centralized
clinical trial recruitment approach at a comprehensive cancer
center, taking into account their internal workflows and
processes. Textbox 1 lists the specific research questions we
intend to answer with this study.
This protocol paper provides a detailed description of a social
media monitoring and recruitment intervention on Twitter as
well as clear metrics to assess its feasibility and impact. Such
metrics include data on eligible Twitter users in Los Angeles
County who have expressed specific health conditions and
concerns; outreach messages to targeted Twitter users; their
engagement with these messages either via Twitter or the trial
webpage, completion of prescreening and screening procedures,
and final consent and enrollment. It is our goal to contribute to
the development of more transparent, evidence-based social
media recruitment methods and measurement frameworks. Our
findings will provide pilot data on the use of Twitter as a
resource for identifying and recruiting clinical trial participants
across 6 different cancer disease types and help to explore a
new path for the application of publicly available Twitter data
in support of centralized trial recruitment at a comprehensive
cancer center.
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Textbox 1. Research questions we intend to answer with this study.
1.

2.

How feasible is the application of social media monitoring to enhance recruitment in cancer trials among Twitter users in Los Angeles County?
•

What are the reasons for not enrolling eligible clinical trials?

•

How many trials and disease categories can be monitored for (on Twitter) at a time?

•

How does the proposed social media monitoring and recruitment intervention affect the workflow of the study team?

•

How much time and effort does it take to respond to the resulting inquiries from Twitter, to decide whether or not to follow up with a
potential participant, and to bring the patient in for an evaluation?

•

How many targeted Twitter users engaged with the outreach message (measured through Twitter replies, mentions, likes, retweets, direct
messages, following, and contact form use on the trial webpage)?

•

How does the social media intervention affect potential participants’ satisfaction and their level of privacy concern?

•

How many targeted Twitter users were prescreened for eligibility?

•

How many targeted Twitter users were eligible based on prescreening?

•

How many targeted Twitter users were screened for eligibility?

•

How many targeted Twitter users were eligible based on screening?

•

How diverse are Twitter users that were targeted for outreach?

•

How diverse are Twitter users that were prescreened?

•

How diverse are Twitter users that were eligible based on prescreening?

•

How diverse are enrolled trial participants (measured by age, gender, and racial and ethnic background)?

How effective is the application of social media monitoring to enhance enrollment for clinical trials?
•

What is the enrollment rate (ie, number of people who consented and enrolled divided by the total number of people contacted) that results
from social media monitoring on Twitter (recruitment rates will be compared between the active intervention period and the prior 10 months
as historical control for each disease trial group)?

Methods
Ethical Approval and Protocol Amendments
Study approval was obtained from the clinical investigations
committee (CIC) at USC Norris (Protocol 0S-17-7; Multimedia
Appendix 2) and the institutional review board (IRB) at USC
(Protocol HS-17-00811; Multimedia Appendix 3). This study
is also registered at ClinicalTrials.gov (NCT03408561) [72].
Any amendments made to the study protocol will be reported
to the IRB at USC and the Clinical Investigation Support Office
(CISO) at USC Norris.

General Study Design and Study Setting
We will use a mixed-methods interrupted time series study
design with a before-and-after social media intervention, also
including qualitative interviews using a 4-point Likert scale,
that will be implemented at USC Norris. Using both qualitative
and quantitative analyses can enhance the validity of study
findings [73,74]. The National Cancer Institute NCI has
designated USC Norris as one of the nation's comprehensive
cancer centers, a select group of institutions providing leadership
in cancer treatment, research, prevention, and education. Data
analysis and all other matters related to drafting of the
manuscript will occur at the School of Medicine of USC.

Intervention
The social media monitoring and recruitment intervention to
be tested in this study involves 2 steps: (1) monitoring
disease-specific conversations by Twitter users in Los Angeles
http://www.researchprotocols.org/2018/9/e177/
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County with a focus on 6 cancer topics: breast cancer, colon
cancer, kidney cancer, lymphoma, non-small cell lung cancer,
and prostate cancer (Textbox 2), and (2) contacting eligible
Twitter users (Textbox 3) via public reply with information
about disease-specific cancer trials that are open to accrual at
USC Norris.
To access public Twitter user data, we will use Symplur Signals
[75], a health care social media analytics platform that maintains
a database of curated disease- and health-related Twitter
conversations and user data, updated daily and easily sortable
by social media user type (eg, patient, physician, and health
care organization), location and time zone, language, disease
or health interests, and Twitter message content. We will review
both retrospective and prospective data published by Twitter
users in Los Angeles County between July 28, 2017 and
November 30, 2018 to identify potential trial participants for
each trial disease group. Two independent coders (including
the study co-principal investigator, co-PI) will review the Twitter
data to identify Twitter users eligible for targeted outreach.

Randomization
Several aspects of this study will be randomized to reduce
selection bias. First, the order in which the cancer trial disease
groups will be onboarded in this study will be shuffled randomly
using a Fisher-Yates shuffle [76]. Second, the selection of the
initial outreach messages will be randomized using a true
random number generator [77]. Third, those Twitter users who
are eligible and consent to enroll in one of the cancer trials will
be randomized if required by the individual trial.
JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 4
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Textbox 2. Study eligibility criteria for clinical trials.
Inclusion criteria
•

Focus on one of the 6 cancer disease types: breast cancer, colon cancer, kidney cancer, lymphoma, non-small cell lung cancer, or prostate cancer

•

Be institutional review board–approved and open to accrual at the USC Norris Comprehensive Cancer Center

•

Be a phase 1 trial in expansion, phase 2 or 3

•

Be an interventional trial

•

Recruit in English

•

Recruit for at least 9 months at the point of enrollment

•

Set a monthly accrual target ≥1 and annual accrual target ≥12

Exclusion criteria
•

Phase 1 trials in dose escalation

Textbox 3. Study eligibility criteria used for Twitter user outreach.
Inclusion criteria
•

Be located in Los Angeles County based on the self-reported description provided on user’s Twitter profile (Multimedia Appendix 4)

•

Mention in any of their Twitter messages at least one word or hashtag related to the 6 cancer disease types (Multimedia Appendix 5)

•

Message is an original Twitter message or reply to another user’s message

•

Message indicates that Twitter user has been diagnosed with the cancer disease or that they know someone who has been diagnosed with the
cancer disease

Exclusion criteria
•

Cancer patients in remission (ie, signs and symptoms of that cancer have reduced)

•

Cancer survivors (ie, there are no traces of cancer left)

•

Persons younger than 18 years

•

Persons who note that a relative or friend has died of the disease

•

Retweets (ie, user shares message other Twitter users sent)

Eligibility
Characteristics of Eligible Clinical Trials
Clinical trials will be required to meet the eligibility criteria
outlined in Textbox 2. The trial selection is independent of the
stage of disease. The 6 cancer trial disease categories were
selected based on 2 factors: the results of a preliminary Twitter
data analysis in California to determine the most frequently
mentioned cancer topics in the region, and the number of clinical
trials at USC Norris that are open for accrual. Between January
1, 2016 and January 30, 2017, we found 36,502 Twitter users
in California who had sent a total of 159,396 Twitter messages
in English including at least one of the selected 6 cancer disease
terms (unpublished data from Symplur Signals). Additionally,
a preliminary analysis of clinical trials at USC Norris between
January 1, 2017 and July 7, 2017 identified 84 clinical trials
that were open for accrual and would be eligible for this study
(Multimedia Appendix 1, page 24). We intend to onboard all
eligible trials in the select 6 cancer disease areas that are open
for accrual at the time of the onset of this study. Social media
monitoring on Twitter will be used to identify potential cancer
trial participants for all onboarded trials. We refer to this
approach as “centralized trial recruitment” because we cluster
http://www.researchprotocols.org/2018/9/e177/
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trials into groups by disease and promote only 6 disease trial
groups on Twitter rather than each individual trial. Including
all cancer trials related to one disease type aligns with the
Center’s internal screening and triage process. The physicians
and clinical research coordinators are divided into
disease-specific teams and therefore will consider potential trial
participants for all the relevant trials in that disease area. Finally,
to reduce selection bias, we will onboard one disease trial group
every 2 weeks in a randomized order. Once a clinical trial
disease group is onboarded, the trials in that group stay on for
the period of this study.

Characteristics of Eligible Twitter Users Selected for
Targeted Outreach
Participant recruitment for the onboarded clinical trials will
occur on the social network Twitter. The study will be limited
to those Twitter users who meet the eligibility criteria outlined
in Textbox 3. We will apply both Boolean and Regex location
code categories (Multimedia Appendix 4) to determine user
locations. Any Twitter user located in Los Angeles County who
mentions one or more words related to the selected cancer
disease topics (Multimedia Appendix 5) will be contacted via
Twitter using the public reply feature. We will include all
JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 5
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potential trial participants in this study who express interest in
trial participation via Twitter or through the contact form on
the trial webpage (Figures 1 and 2) in response of the targeted
outreach. They will be invited to an initial phone prescreening.
See Figure 3 for details on study design and procedures.

Consent, Prescreening, and Screening Procedures
Prescreening of Twitter users to determine if they should be
triaged to the USC Norris team will occur over the phone. See
Multimedia Appendix 6 for the complete prescreening
questionnaire. Verbal consent to participate in the social media
study will be obtained before the initial prescreening. Persons
who are eligible for triage to USC Norris must meet the
eligibility criteria outlined in Textbox 4. After triage to the
respective cancer disease contact at USC Norris, a physician
and/or clinical research coordinator will contact the potential
participant to obtain additional clinical information, describe
available trials, and arrange an in-person evaluation to determine
the eligibility for one of the individual trials, if appropriate.
After the in-person visit, if the patient is considered to be a

Reuter et al
potential candidate, the physician will complete the informed
consent process with the participant for the specific trial in
question, and the formal screening and eligibility work-up will
be completed. Twitter users who do not meet the eligibility
criteria of any of the cancer trials open to accrual will be
excluded from participation in this study, as well as persons
who may be eligible (eg, disease, histology, stage, and prior
treatment) but do not meet additional trial-specific requirements
such as insurance or allergy to drug. These may vary by clinical
trial. We will count these people as engaged but not enrolled
and document the specific reasons.

Recruitment
Onboarding of Clinical Trials
Study teams of the onboarded cancer trials will not receive
monetary or any other compensation for enrolling their clinical
trials in this study. We will work closely with the CISO team
at USC Norris to recruit all clinical trials in the select cancer
disease areas that are open for accrual.

Figure 1. Example of a webpage (part 1) that includes information about the clinical trials on lung cancer that are open to accrual at the USC Norris
Comprehensive Cancer Center (USC Norris). Squares and numbers show the following page elements: (1) the general description of the purpose of
these types of cancer trials; (2) the study sites; (3) the target recruitment population; (4) a contact form that triggers an email to this study team; and (5)
a list of the clinical trials at USC Norris including a URL link to the description on ClinicalTrials.gov for each trial.
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Figure 2. Example of a webpage (part 2) that includes information about the clinical trials on lung cancer that are open to accrual at the USC Norris
Comprehensive Cancer Center (USC Norris). Squares highlight the following page elements: a general video about reasons for participating in clinical
trials; general information about clinical trials and USC Norris; and a privacy disclaimer including a URL link to the privacy policy of the University
of Southern California.

Recruitment of Twitter Users in Los Angeles County
Participants (ie, targeted Twitter users in Los Angeles County)
will not receive monetary compensation for participating in the
social media study but may receive compensation if they consent
to participate in one of the clinical trials depending on the trial.
Participants will be recruited using public replies to their Twitter
messages that mention words related to the selected cancer
disease types (Multimedia Appendix 5). We will use the
@USCTrials Twitter account [78] for sending the targeted
outreach messages. We will not use any advertised (paid)
messages because Twitter does not permit paid advertisement
of clinical trials [79].
The outreach (recruitment) messaging consist of three types of
messages, which we refer to as the “outreach message package”
(Textbox 5). An initial outreach message (Textbox 5), which
is selected randomly (see Randomization section), is a
personalized message to the person using their name (if available
on Twitter) or Twitter handle (eg, @JaneDoe) referring to their
previous mention of a specific cancer disease condition or
concern and offering them more information (eg, “Dear Michael:
We noticed your interest in #lungcancer and wanted to share
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the latest open clinical research opportunities @KeckMedUSC.
You can find more information here: [URL] #ClinicalTrial”).
The second message introduces the research project ensuring
investigator transparency that “demands investigator
truthfulness and honesty when interacting with research
volunteers” and promoting “public trust in the research
enterprise” (Textbox 5) as suggested by Gelinas et al [39]. The
third message includes a disclaimer about the privacy risks of
Twitter using the Privacy by Design framework, a globally
recognized standard for privacy protection as suggested by
Bender et al [24]. The disclaimer message points out security
as a possible threat to privacy of social media users if the data
are leaked (Textbox 5). Via the URL link in each message,
Twitter users interested in the respective cancer clinical trials
will be directed to a webpage (Figures 1 and 2) that includes
information about all clinical trials in this disease category that
are open to accrual at USC Norris. We call this approach
centralized trial recruitment. Including all cancer trials related
to one disease type in the same webpage aligns with the center’s
internal screening and triage process; the physicians and clinical
research coordinators are divided into disease-specific teams
and therefore will consider potential trial participants for all the
relevant trials in that disease area.
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Figure 3. Study flow diagram of study design and procedures. USC Norris: USC Norris Comprehensive Cancer Center.
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Textbox 4. Study eligibility criteria for triage to the respective cancer disease contact at the USC Norris Comprehensive Cancer Center.
Inclusion criteria
•

Have active cancer or recently underwent surgical resection for cancer

•

Cancer is visible on scans (computed tomography, magnetic resonance imaging) unless recently resected

•

Able to do activities of daily life independently (eg, eating, drinking, and bathing)

Exclusion criteria
•

Have completed curative cancer therapy more than 12 months ago

Textbox 5. Outreach message package used to contact prospective clinical trial participants on Twitter.
Initial outreach messages (random selection for each outreach: the parameter “#disease” will be replaced with the respective cancer disease type [ie,
breast cancer, colon cancer, kidney cancer, lymphoma, non-small cell lung cancer, and prostate cancer] and the parameter “URL” with a shortened
link to the related trial disease group webpage):
•

We noticed your interest in #disease and wanted to share the latest open clinical research opportunities @KeckMedUSC. You can find more
information here: URL #ClinicalTrial

•

We noticed your mention of #disease and wanted to reach out. Did you know about these open #disease studies @KeckMedUSC? You can find
more information here: URL #ClinicalTrial

•

We noticed your interest in #disease and wanted to share the latest open clinical research opportunities @KeckMedUSC. You can find more
information here: URL #ClinicalTrial

•

We noticed your interest in #disease and wanted to share that the following #disease clinical trials @KeckMedUSC are looking for participants.
More information is available here: URL #ClinicalTrial

•

We noticed your interest in #disease and thought you might be interested in open #disease clinical trials @KeckMedUSC that are looking for
participants. More information is available here: URL #ClinicalTrial

Project-related message: We’re reaching out to you as part of a research project trying to understand if Twitter can be used to better connect patients
with clinical research opportunities.
Privacy and security disclaimer: The security of social media is not guaranteed. Contact us about the study. Don’t post if concerned about privacy.

The trial disease group webpage (Figures 1 and 2) includes a
general description of the purpose of these types of cancer trials,
the target recruitment population, study site information, a
contact form that triggers an email to this study team, a list of
the clinical trials at USC Norris including a URL link to the
description on ClinicalTrials.gov for each trial, a general video
about reasons for participating in clinical trials, general
information about clinical trials and USC Norris, and a privacy
disclaimer including a URL link to the privacy policy of USC.
Twitter users will also be able to contact the study team through
Twitter using either the public reply or mention options or the
direct message feature that allows them to send private messages
to the @USCTrials Twitter account. As part of the outreach and
recruitment approach, we (ie, @USCTrials Twitter account)
will also follow each targeted Twitter user to whom the outreach
message package was sent. This adds the respective person
(Twitter account) to the network of @USCTrials and allows
them to send us private, direct messages to the @USCTrials
account, which some Twitter users may prefer. By default,
Twitter only allows direct messages to be sent to followers to
prevent misuse.

Recruitment of Clinical Trial Study Team Members
Study teams of the onboarded cancer trials will not receive
monetary or any other compensation for participating in the
study team interviews. We will work closely with the CISO
team at USC Norris to invite and recruit (via email using USC’s
http://www.researchprotocols.org/2018/9/e177/
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email system) study team members of the enrolled clinical trials
to participate in an interview (ie, PIs, clinical research
coordinators, and recruitment specialists).

Qualitative Interviews
Prescreening Interviews With Twitter Users
Brief survey interviews with targeted Twitter users (ie, potential
study participants who contacted the study team in response to
the social media outreach) will be conducted by the study team
during prescreening over the phone. The goal of the prescreening
questionnaire (Multimedia Appendix 6) is to collect
demographic information about the Twitter users who expressed
interest in trial participation, to better understand their perception
of the social media intervention, in particular, their level of
privacy concern, and to determine their eligibility regarding the
triage to the USC Norris team for further screening.

Postqualitative Interviews With Clinical Trial Study
Team Members
Postqualitative interviews with study team members of the
onboarded clinical trials (PIs, clinical research coordinators,
and recruitment specialists) will be undertaken to explore their
views of and acceptance of the social media intervention. The
interview guide will be based on the research questions to assess
feasibility and acceptance (Textbox 1). The interview guide is
under development and will be submitted to the USC IRB for
review. As data are collected and the study team conducts the
JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 9
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initial analyses, elements of the guide may require revision, and
any important issues that emerge will be added. Interviews will
be audio-recorded and take approximately 1 hour.

compared between the active intervention period and the prior
10 months as historical control for each disease trial group.

Outcomes

Due to the lack of previous studies that explored this type of
social media monitoring intervention for clinical trial
recruitment, we do not provide a sampling quota. That said, we
looked at research studies that had recruited participants via
Twitter to determine potential baseline data or estimates.
However, as the scoping review by Topolovec-Vranic and
Natarajan from 2016 demonstrates [13], there are multiple issues
regarding the comparison of social media recruitment strategies
and results used in different studies. The authors looked at 30
research studies that had used social media for recruitment and
compared the results with at least one traditional recruitment
method. The review shows the lack of reporting standards for
social media recruitment. Among the issues, study teams report
combined data for social media recruitment (eg, for Facebook
and Twitter combined) so that it is impossible to know how
many participants were recruited using one social media type.
The definition of social media used by authors also varies across
the literature. Some study teams combine websites such as
Twitter and Facebook with other types of tools such as Craigslist
and classify all of them as social media. This has an effect on
the results and conclusions that can be drawn about their
effectiveness and enrollment rates.

The study has 2 primary outcomes. The first outcome will be
feasibility and acceptance of the social media intervention
among targeted Twitter users and the study teams of the
onboarded trials. We will conduct qualitative interviews using
a 4-point Likert scale to assess the feasibility and the level of
acceptance. We will further use a number of quantitative
measures to assess the feasibility by calculating the proportion
of targeted Twitter users who engaged with outreach messages
(measured through Twitter replies, mentions, likes, retweets,
direct messages, following, and contact form use on the trial
webpage). The second outcome will be the impact of the social
media intervention, which we will measure by calculating the
proportion of people who consented and enrolled in trials (ie,
enrollment rate). The enrollment rate will be compared between
the active intervention period and the prior 10 months as
historical control for each disease trial group (see Textbox 6 for
a list of primary outcomes and definitions to be included in this
study).

Control Group
There is no prospective control group in this study. Recruitment
rates that result from the social media intervention will be

Sampling Quota

Textbox 6. Primary outcomes and definitions.
Outcome: Feasibility and Acceptance
•

Reasons for not enrolling in eligible clinical trials

•

Number of cancer disease types and studies that can be monitored on Twitter simultaneously by the study team

•

Effect of social media intervention on workflow of study teams

•

Time and effort required to respond to the resulting inquiries by targeted Twitter users (eg, decide whether or not to follow up with a potential
participant, to bring the patient in for an evaluation)

•

Diversity of Twitter users targeted for outreach (measured by age, gender, and racial and ethnic background)

•

Number of targeted Twitter users who engaged with outreach message (measured through Twitter replies, mentions, likes, retweets, direct
messages, following, and contact form use on the trial webpage)

•

Effect of social media intervention on potential participants’ satisfaction and their level of privacy concern

•

Number of targeted Twitter users who were prescreened for eligibility

•

Diversity of prescreened Twitter users (measured by age, gender, and racial and ethnic background)

•

Number of targeted Twitter users who were eligible based on prescreening

•

Diversity of Twitter users who were eligible based on prescreening (measured by age, gender, and racial and ethnic background)

•

Number of targeted Twitter users who were screened for eligibility

•

Number of targeted Twitter users who were eligible based on screening

•

Diversity of Twitter users who were eligible based on screening (measured by age, gender, and racial and ethnic background)

•

Diversity of enrolled participants (measured by age, gender, and racial and ethnic background)

Outcome: Impact
•

Enrollment rate per month: number of people enrolled per month divided by number of people targeted on Twitter per trial disease group per
month (recruitment rates that result from the social media intervention will be compared between the active intervention period and the prior 10
months as historical control for each disease trial group)
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Finally, there are few research studies that report the use of
Twitter for participant recruitment. However, these studies
focused on other diseases or health conditions (eg, pregnancy,
smoking cessation). We decided not to use the recruitment
results reported by these studies as baseline data or estimates,
as we believe that the disease or health condition of a study as
well as the type of “ask” (eg, completion of a Web-based survey,
participation in clinical trial) influences the engagement and
enrollment rate among potential participants. Hence, we will
use the preliminary data from this study to estimate the effect
size of the number of people enrolled associated with the use
of targeted social media monitoring on Twitter as a tool for
enhancing recruitment to cancer trials.

Data Collection, Confidentiality, and Security
Feasibility and Impact Data
Study team members will be provided with tracking sheets to
collect data on the potential participants and enrollees. For
example, they will track information on who was contacted via
Twitter, when a Twitter user was contacted, their Web-based
engagement with the outreach message, if targeted Twitter users
used the contact form on the clinical trial webpage to contact
the study team, and the results of the prescreening phone call.
The USC Norris team members will use tracking sheets to track
information about the potential participants who were screened,
their eligibility, and enrollment.
Study data will be collected using the system REDCap (Research
Electronic Data Capture) at USC. REDCap is a secure
Web-based application designed to support data capture for
research studies [79], providing (1) an intuitive interface for
validated data entry, (2) audit trails for tracking data
manipulation and export procedures, (3) automated export
procedures for seamless data downloads to common statistical
packages, and (4) procedures for importing data from external
sources. Provision of data to the IRB, National Institutes of
Health (NIH), and Food and Drug Administration is facilitated
by this database system. Additionally, the prescreened
participants that we triage to the USC Norris team for further
screening will be documented in the USC Clinical Trials
Management System (CTMS) to be able to track their enrollment
in one or more clinical trials.

Interview Data
Verbatim transcription of audio-recorded interviews with the
study team members of the enrolled clinical trials will be
reviewed for completeness. Transcripts of interviews will be
entered, managed, and coded using Atlas.ti (ATLAS.ti Scientific
Software Development GmbH), a qualitative data management
computer program.

Data Confidentiality and Security
The data we collect will only be viewed by the study team for
this project. Identifiers such as name, Twitter username, age,
and gender data are collected and stored in a secure, Health
Insurance Portability and Accountability Act–compliant database
REDCap at USC for no longer than 1 year and will be deleted
after that time. Additionally, the prescreened participants that
we triage to the USC Norris team for further screening will be
http://www.researchprotocols.org/2018/9/e177/
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documented in the secure USC CTMS, which is based on the
Web-based software system OnCore and designed to streamline
the process of managing clinical trials. We will not store the
internet protocol addresses of respondents. Names of noneligible
individuals will not be maintained. The data for analysis will
be deidentified.

Data Analysis
Analysis of Qualitative Interview Data
To facilitate the qualitative data analysis of the interviews with
the study team members of the onboarded clinical trials, we
will develop an initial code list based on the interview guide.
The code list will be modified throughout the coding process.
Each coded transcript will be discussed line by line until the
coding team (including the co-PI) comes to an agreement about
code definitions and how they should be applied. Important
themes will be summarized and used to understand acceptance
with the social media–based intervention for cancer clinical
trials. Count outcomes will be presented as median and
interquartile range; nominal outcomes will be presented as N
(%). We will explore participant and study team characteristics
between the 2 cohorts to examine where differences might lie
by including them as potential covariates in the models.
Comparisons of the before- and after-time periods will be made
using generalized estimating equations for appropriate outcome
type (Poisson, means, and prevalence) accounting for the type
of cancer.

Analysis of Quantitative Data
The impact of the social media intervention will be determined
comparing monthly enrollment rates during the active
intervention period (ie, number of people enrolled per month
divided by number of people targeted on Twitter per trial disease
group per month) versus the prior 10 months as historical control
for each disease trial group (ie, breast cancer, colon cancer,
kidney cancer, lymphoma, non-small cell lung cancer, and
prostate cancer) using generalized estimating equations,
accounting for intradisease random effects and trends. Analyses
will be performed in SPSS v24 [40]. As this is a pilot study, P
values are of limited use to determine group differences, so we
will focus on observed effect sizes (Cohen d, relative risk).
Additional quantitative data will be calculated using proportions
of targeted Twitter users who engaged with outreach messages
(measured through Twitter replies, mentions, likes, retweets,
direct messages, following, and contact form use on the trial
webpage). To aid in the design of larger and more definitive
studies, we also intend to estimate the effect size of the number
of people enrolled associated with the use of targeted social
media monitoring on Twitter as a tool for enhancing cancer trial
recruitment.

Risk Analysis
Anticipated Risk
This research project presents minimal-risk research. We will
use public user data from the social network Twitter. Identifiable
information such as human subjects’ names and Twitter handles
will not be included in the analysis dataset. Patient identifiers
do not apply. We have implemented the following measures to
JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 11
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ensure data and information confidentiality and to minimize
risk (see Data Confidentiality and Security section). We will
further abide by USC IRB regulations and the USC Privacy of
Personal Information policy. In general, all data will be entered
into a computer and database that is password protected. The
data will be stored using appropriate, secure computer software
and encrypted computers. The IRB-approved study protocol
details further information on procedures for monitoring and
assessing study-related concerns (Multimedia Appendix 1, page
16).

Anticipated Challenges
We identified a number of scientific, ethical, and regulatory
challenges to this study. Refer to the IRB-approved study
protocol for further information on perceived ethical and
regulatory issues and how we will manage these challenges and
related risk (Multimedia Appendix 1, pages 17-18).

Dissemination of Study Findings
The study authors plan to publish the study findings in a
peer-reviewed journal and at topic-related conferences (to be
determined at a later date). All listed authors and/or contributors
are compliant with guidelines outlined by the International
Committee of Medical Journal Editors for author inclusion in
a published work. Public access to the study protocol and other
necessary aspects will be made available through our
ClinicalTrials.gov identifier (NCT03408561). Furthermore, to
support research transparency and reproducibility, we will share
the deidentified research data after publication of the study
results. We will share the deidentified data on Figshare, a
repository where users can make all of their research outputs
available in a citable, shareable, and discoverable manner. We
will use a data-sharing agreement that provides for (1) a
commitment to using the data only for research purposes and
not to identify any individual participant and (2) a commitment
to securing the data using appropriate computer software.

Results
This study has been funded by the NCATS through a Clinical
and Translational Science Award (CTSA) award (Multimedia
Appendix 7). Study approval was obtained from the CIC at USC
Norris (Protocol 0S-17-7; Multimedia Appendix 2) and the IRB
at USC (Protocol HS-17-00811; Multimedia Appendix 3). This
study is also registered at ClinicalTrials.gov (NCT03408561).
Study recruitment via Twitter started in February 2018. Data
collection will be completed in November 2018.

Discussion
Limitations
We recognize that this pilot study will not have sufficient
resources to recruit a truly representative sample. Thus, the
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generalizability of the study results is somewhat limited. Twitter
messages from locations outside of Los Angeles County, as
well as messages in other non-English languages such as
Spanish, and therefore nonspeakers of English, will not be
included. Moreover, the social media intervention favors those
with internet access and could therefore introduce potential bias
into the clinical trials. Regardless of the fact that social media
users “have grown more representative of the broader
population” [18], Twitter users tend to be younger (40% are
aged 18-29 years), college graduates, and located in urban areas
[18,19], compared with the “average” study participant. It is
also worth mentioning that based on Pew Research data from
2018, the percentage of Twitter users among the black
population (26%) is now higher than the percentage of white
(24%) and Hispanic (20%) Twitter users [18]. Recruiting via
Twitter has the potential to select for this segment of the
population and could therefore introduce bias. Future research
will need to determine the extension of the findings and
conclusions to the population at large. However, we will keep
a detailed account of the environment surrounding this research
and include a rich description in our final report to ensure that
the study findings and the described method for implementing
a centralized social media intervention at a comprehensive
cancer center are transferable to other academic settings.
Additionally, much of the Twitter data we use will be
prospective. However, we also include retrospective social
media data (ie, relevant Twitter messages sent by users in Los
Angeles County 6 months before study onset). The fact that
these messages are older than the messages in the prospective
dataset may affect the likelihood of a targeted Twitter user
engaging with the outreach message. Furthermore, the possibility
remains that factors such as disease awareness months and
trending news will affect the attention to outreach messages.
Finally, we must consider that successful social media
engagement may not necessarily correlate with clinical trial
enrollment due to variables that affect the clinical trial consent
and enrollment process and are unrelated to social media
monitoring and outreach.

Practical Significance
This pilot project will provide preliminary data and practical
insight into the application of publicly available Twitter data
to identify and recruit clinical trial participants at a
comprehensive cancer center across 6 cancer disease types. If
successful, the findings of this study will inform a multisite
RCT to determine the efficacy of the social media intervention
described here across different locations and populations. In
addition, data from Twitter users and study team members of
the onboarded clinical trials will be translated into a preliminary
set of testable questions to further examine challenges around
the use of social media monitoring in clinical trial recruitment
in general and at comprehensive cancer centers.

Acknowledgments
The development of the study protocol and the implementation of the study have been supported by the Southern California
Clinical and Translational Science Institute (SC CTSI) and its Biostatistics, Epidemiology and Research Design program through
grant UL1TR000130 from NCATS of the NIH.
http://www.researchprotocols.org/2018/9/e177/

XSL• FO
RenderX

JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 12
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS

Reuter et al

The authors would also like to acknowledge and thank David I Quinn, MD; Irene Kang, MD; Jorge Nieva, MD; Kevin Kelly,
MD; Susan Groshen, PhD; Zeno Ashai, MPH; Asma Faruki; and Joyce Tull, MSN, RN, CCRP for their contributions and help
in different ways with the study setup and execution.

Conflicts of Interest
The private-sector partner Symplur will provide access to Twitter user data and advise us on the search strategy using a combination
of keywords and hashtags. We have involved the USC Office of Compliance to manage the conflict of interest (COI) from our
private-sector partner. USC complies with the Public Health Service (PHS) regulations on Responsibility of Applicants for
Promoting Objectivity in Research for which PHS funding is sought (42 CFR Part 50, Subpart F). All disclosed conflicts will be
reviewed by USC’s COI Review Committee (CIRC) and either eliminated or managed before commencing research. Members
of the Symplur team will not be involved in the data collection, analysis, and interpretation. The study PIs, coinvestigators, and
expert consultants do not report any COI at this point in time. In addition, the project team will fully disclose any conflicts in
presentations and publications.

Multimedia Appendix 1
Institutional review board–approved study protocol.
[PDF File (Adobe PDF File), 1MB-Multimedia Appendix 1]

Multimedia Appendix 2
Approval notice provided by the clinical investigations committee at the USC Norris Comprehensive Cancer Center.
[PDF File (Adobe PDF File), 1MB-Multimedia Appendix 2]

Multimedia Appendix 3
Approval notice provided by the institutional review board at the University of Southern California.
[PDF File (Adobe PDF File), 108KB-Multimedia Appendix 3]

Multimedia Appendix 4
Boolean and Regex location code categories for identifying Twitter users in LA County.
[PDF File (Adobe PDF File), 238KB-Multimedia Appendix 4]

Multimedia Appendix 5
Keywords and hashtags for monitoring Twitter user conversations in LA County and for identifying potential clinical trial
participants.
[PDF File (Adobe PDF File), 240KB-Multimedia Appendix 5]

Multimedia Appendix 6
Consent and prescreening questionnaire for targeted Twitter users who contact the study team.
[PDF File (Adobe PDF File), 412KB-Multimedia Appendix 6]

Multimedia Appendix 7
National Institutes of Health summary statement of approved study. Relevant pages of peer-review report for center grant have
been extracted from overall summary statement.
[PDF File (Adobe PDF File), 293KB-Multimedia Appendix 7]

References
1.

Treweek S, Pitkethly M, Cook J, Fraser C, Mitchell E, Sullivan F, et al. Strategies to improve recruitment to randomised
trials. Cochrane Database Syst Rev 2018 Dec 22;2:MR000013. [doi: 10.1002/14651858.MR000013.pub6] [Medline:
29468635]

http://www.researchprotocols.org/2018/9/e177/

XSL• FO
RenderX

JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 13
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
2.

3.
4.
5.
6.

7.

8.
9.
10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.

22.
23.

24.

25.

26.

Bower P, Brueton V, Gamble C, Treweek S, Smith CT, Young B, et al. Interventions to improve recruitment and retention
in clinical trials: a survey and workshop to assess current practice and future priorities. Trials 2014 Oct 16;15:399 [FREE
Full text] [doi: 10.1186/1745-6215-15-399] [Medline: 25322807]
Institute of Medicine (US). Envisioning a Transformed Clinical Trials Enterprise in the United States: Establishing An
Agenda for 2020. Workshop Summary. Washington (DC): National Academies Press (US); 2012.
Institute of Medicine (US). Public Engagement and Clinical Trials: New Models and Disruptive Technologies. Workshop
Summary. Washington, DC: National Academies Press (US); 2012.
Institute of Medicine (US). Transforming Clinical Research in the United States: Challenges and Opportunities: Workshop
Summary. Washington (DC): National Academies Press (US); 2010.
Briel M, Olu KK, von Elm E, Kasenda B, Alturki R, Agarwal A, et al. A systematic review of discontinued trials suggested
that most reasons for recruitment failure were preventable. J Clin Epidemiol 2016 Dec;80:8-15. [doi:
10.1016/j.jclinepi.2016.07.016] [Medline: 27498376]
Kost RG, Mervin-Blake S, Hallarn R, Rathmann C, Kolb HR, Himmelfarb CD, et al. Accrual and recruitment practices at
Clinical and Translational Science Award (CTSA) institutions: a call for expectations, expertise, and evaluation. Acad Med
2014;89(8):1180-1189. [doi: 10.1097/ACM.0000000000000308] [Medline: 24826854]
Barlas S. The clinical trial model is up for review: time, expense, and quality of results are at issue, as is the relationship
to drug pricing. PT 2014 Oct;39(10):691-694 [FREE Full text] [Medline: 25336864]
Wertheimer A. Non-completion and informed consent. J Med Ethics 2013 Jan 31;40(2):127-130. [doi:
10.1136/medethics-2012-101108] [Medline: 23371314]
National Center for Advancing Translational Sciences (NCATS). 2018. CTSA consortium tackling clinical trial recruitment
roadblocks URL: https://ncats.nih.gov/pubs/features/ctsa-act[WebCite Cache ID 70HDnQK49]
National Center for Advancing Translational Sciences (NCATS). 2018. Trial Innovation Network URL: https://ncats.
nih.gov/ctsa/projects/network[WebCite Cache ID 70HDwm0CN]
Caplan A, Friesen P. Health disparities and clinical trial recruitment: Is there a duty to tweet? PLoS Biol 2017;15(3):e2002040
[FREE Full text] [doi: 10.1371/journal.pbio.2002040] [Medline: 28249024]
Topolovec-Vranic J, Natarajan K. The use of social media in recruitment for medical research studies: a scoping review.
J Med Internet Res 2016 Nov 07;18(11):e286. [doi: 10.2196/jmir.5698]
Dizon DS, Graham D, Thompson MA, Johnson LJ, Johnston C, Fisch MJ, et al. Practical guidance: the use of social media
in oncology practice. J Oncol Pract 2012 Sep;8(5):e114-e124 [FREE Full text] [doi: 10.1200/JOP.2012.000610] [Medline:
23277774]
Obar JA, Wildman SS. Social media definition and the governance challenge: an introduction to the special issue. Telecomm
Policy 2015;39(9):745-750 [FREE Full text] [doi: 10.2139/ssrn.2647377]
Boyd DB, Ellison NB. Social network sites: definition, history, and scholarship. J Comput Mediat Commun
2008;13(1):210-230 [FREE Full text] [doi: 10.1111/j.1083-6101.2007.00393.x]
Kaplan AM, Haenlein M. Users of the world, unite! The challenges and opportunities of social media. Bus Horiz 2010
Jan;53(1):59-68. [doi: 10.1016/j.bushor.2009.09.003]
Pew Research Center. 2018. Social Media Fact Sheet URL: http://www.pewinternet.org/fact-sheet/social-media/[WebCite
Cache ID 707vR9bzA]
Pew Research Center. 2018. Social Media Use in 2018 URL: http://www.pewinternet.org/2018/03/01/
social-media-use-in-2018/[WebCite Cache ID 707vuNryl]
Krogstad JM. Pew Research Center. 2015. Social media preferences vary by race and ethnicity URL: http://www.
pewresearch.org/fact-tank/2015/02/03/social-media-preferences-vary-by-race-and-ethnicity/[WebCite Cache ID 707wY9Bgc]
Martinez O, Wu E, Shultz AZ, Capote J, López Rios J, Sandfort T, et al. Still a hard-to-reach population? Using social
media to recruit Latino gay couples for an HIV intervention adaptation study. J Med Internet Res 2014;16(4):e113 [FREE
Full text] [doi: 10.2196/jmir.3311] [Medline: 24763130]
Kayrouz R, Dear BF, Karin E, Titov N. Facebook as an effective recruitment strategy for mental health research of hard
to reach populations. Internet Interv 2016 May;4:1-10. [doi: 10.1016/j.invent.2016.01.001]
Gold J, Pedrana AE, Stoove MA, Chang S, Howard S, Asselin J, et al. Developing health promotion interventions on social
networking sites: recommendations from The FaceSpace Project. J Med Internet Res 2012 Feb 28;14(1):e30 [FREE Full
text] [doi: 10.2196/jmir.1875] [Medline: 22374589]
Bender JL, Cyr AB, Arbuckle L, Ferris LE. Ethics and privacy implications of using the internet and social media to recruit
participants for health research: a privacy-by-design framework for online recruitment. J Med Internet Res 2017 Apr
06;19(4):e104 [FREE Full text] [doi: 10.2196/jmir.7029] [Medline: 28385682]
Gencoglu O, Simila H, Honko H, Isomursu M. Collecting a citizen's digital footprint for health data mining. 2015 Presented
at: 37th Annual International Conference of the IEEE Engineering in Medicine and Biology Society (EMBC); August
25-29, 2015; Milan, Italy p. 7626-7629. [doi: 10.1109/EMBC.2015.7320158]
Zhang D, Guo B, Li B, Yu Z. Extracting social and community intelligence from digital footprints: an emerging research
area. In: Ubiquitous Intelligence and Computing. Berlin, Heidelberg: Springer; 2010:4-18.

http://www.researchprotocols.org/2018/9/e177/

XSL• FO
RenderX

Reuter et al

JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 14
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
27.
28.

29.
30.
31.

32.

33.

34.
35.

36.
37.

38.
39.

40.
41.
42.

43.

44.
45.
46.

47.
48.
49.

50.

Eagle N, Pentland AS. Reality mining: sensing complex social systems. Pers Ubiquitous Comput 2005 Nov 3;10(4):255-268.
[doi: 10.1007/s00779-005-0046-3]
Harjumaa M, Saraniemi S, Pekkarinen S, Lappi M, Similä H, Isomursu M. Feasibility of digital footprint data for health
analytics and services: an explorative pilot study. BMC Med Inform Decis Mak 2016 Nov 09;16(1):139 [FREE Full text]
[doi: 10.1186/s12911-016-0378-0] [Medline: 27829413]
Hadi TA, Fleshler K. Integrating social media monitoring into public health emergency response operations. Disaster Med
Public Health Prep 2016 Dec;10(5):775-780. [doi: 10.1017/dmp.2016.39] [Medline: 27228904]
Thom D, Kruger R, Ertl T. Can Twitter save lives? A broad-scale study on visual social media analytics for public safety.
IEEE Trans Vis Comput Graph 2016 Dec;22(7):1816-1829. [doi: 10.1109/TVCG.2015.2511733] [Medline: 26841398]
Nsoesie EO, Flor L, Hawkins J, Maharana A, Skotnes T, Marinho F, et al. Social media as a sentinel for disease surveillance:
what does sociodemographic status have to do with it? PLoS Curr 2016 Dec 07;8 [FREE Full text] [doi:
10.1371/currents.outbreaks.cc09a42586e16dc7dd62813b7ee5d6b6] [Medline: 28123858]
Bernardo TM, Rajic A, Young I, Robiadek K, Pham MT, Funk JA. Scoping review on search queries and social media for
disease surveillance: a chronology of innovation. J Med Internet Res 2013 Jul;15(7):e147 [FREE Full text] [doi:
10.2196/jmir.2740] [Medline: 23896182]
Al-Surimi K, Khalifa M, Bahkali S, El-Metwally A, Househ M. The potential of social media and internet-based data in
preventing and fighting infectious diseases: from internet to twitter. Adv Exp Med Biol 2016;972:131-139 [FREE Full text]
[doi: 10.1007/5584_2016_132] [Medline: 28004307]
Sarker A, Ginn R, Nikfarjam A, O'Connor K, Smith K, Jayaraman S, et al. Utilizing social media data for pharmacovigilance:
a review. J Biomed Inform 2015 Apr;54:202-212 [FREE Full text] [doi: 10.1016/j.jbi.2015.02.004] [Medline: 25720841]
Golder S, Norman G, Loke YK. Systematic review on the prevalence, frequency and comparative value of adverse events
data in social media. Br J Clin Pharmacol 2015 Oct;80(4):878-888 [FREE Full text] [doi: 10.1111/bcp.12746] [Medline:
26271492]
Correia RB, Li L, Rocha LM. Monitoring potential drug interactions and reactions via network analysis of Instagram user
timelines. Pac Symp Biocomput 2016;21:492-503. [doi: 10.1142/9789814749411_0045] [Medline: 26776212]
Tricco AC, Zarin W, Lillie E, Jeblee S, Warren R, Khan PA, et al. Utility of social media and crowd-intelligence data for
pharmacovigilance: a scoping review. BMC Med Inform Decis Mak 2018 Jun 14;18(1):38 [FREE Full text] [doi:
10.1186/s12911-018-0621-y] [Medline: 29898743]
Ventola CL. Big Data and pharmacovigilance: data mining for adverse drug events and interactions. P T 2018
Jun;43(6):340-351. [Medline: 29896033]
Gelinas L, Pierce R, Winkler S, Cohen IG, Lynch HF, Bierer BE. Using social media as a research recruitment tool: ethical
issues and recommendations. Am J Bioeth 2017 Mar;17(3):3-14 [FREE Full text] [doi: 10.1080/15265161.2016.1276644]
[Medline: 28207365]
Lipset CH. Engage with research participants about social media. Nat Med 2014 Mar;20(3):231. [doi: 10.1038/nm0314-231]
[Medline: 24603786]
Housman LT. “I’m Home(screen)!”: social media in health care has arrived. Clin Ther 2017;39(11):2189-2195 [FREE Full
text] [Medline: 29100731]
Lamberti MJ, Stergiopoulos S, Naik P, Getz K. Industry Usage of Social and Digital Media Communities in Clinical
Research. Tufts University; 2014. URL: https://static1.squarespace.com/static/5a9eb0c8e2ccd1158288d8dc/t/
5aa3009e53450a815ebf6ae5/1520631967367/TCSDD_Social_Media_Final.pdf[WebCite Cache ID 70INGLtJP]
Tsukayama H. The Washington Post. 2017. Twitter is officially doubling the character limit to 280 URL: https://www.
washingtonpost.com/news/the-switch/wp/2017/11/07/twitter-is-officially-doubling-the-character-limit-to-280/
?noredirect=on&utm_term=.ffd630cc45f6[WebCite Cache ID 70HFpmAkg]
Twitter. 2018. Twitter privacy policy URL: https://twitter.com/en/privacy[WebCite Cache ID 70HG8kw1p]
Twitter. 2018. Twitter terms of service URL: https://twitter.com/en/tos [accessed 2018-06-18] [WebCite Cache ID
70HGNti4H]
Xu S, Markson C, Costello KL, Xing CY, Demissie K, Llanos AA. Leveraging social media to promote public health
knowledge: example of cancer awareness via Twitter. JMIR Public Health Surveill 2016 Apr;2(1):e17 [FREE Full text]
[doi: 10.2196/publichealth.5205] [Medline: 27227152]
Utengen A. Symplur. 2012. The rise of patient communities on Twitter-Twitter visualized URL: https://www.symplur.com/
shorts/the-rise-of-patient-communities-on-twitter-visualized/[WebCite Cache ID 70HHODSEO]
Rosenkrantz AB, Labib A, Pysarenko K, Prabhu V. What do patients tweet about their mammography experience? Acad
Radiol 2016 Nov;23(11):1367-1371. [doi: 10.1016/j.acra.2016.07.012] [Medline: 27658329]
Pinho-Costa L, Yakubu K, Hoedebecke K, Laranjo L, Reichel CP, Colon-Gonzalez MD, et al. Healthcare hashtag index
development: identifying global impact in social media. J Biomed Inform 2016 Oct;63:390-399. [doi:
10.1016/j.jbi.2016.09.010] [Medline: 27645323]
Pemmaraju N, Utengen A, Gupta V, Kiladjian JJ, Mesa R, Thompson MA. Social media and myeloproliferative neoplasms
(MPN): analysis of advanced metrics from the first year of a new Twitter community: #MPNSM. Curr Hematol Malig Rep
2016 Dec;11(6):456-461. [doi: 10.1007/s11899-016-0341-2] [Medline: 27492118]

http://www.researchprotocols.org/2018/9/e177/

XSL• FO
RenderX

Reuter et al

JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 15
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
51.
52.
53.
54.

55.
56.
57.
58.
59.

60.
61.

62.

63.
64.

65.
66.

67.
68.

69.
70.

71.
72.

73.
74.
75.
76.
77.

Chiang AL, Vartabedian B, Spiegel B. Harnessing the hashtag: a standard approach to GI dialogue on social media. Am J
Gastroenterol 2016 Aug;111(8):1082-1084. [doi: 10.1038/ajg.2016.259] [Medline: 27349338]
Symplur. Disease Hashtags URL: https://www.symplur.com/healthcare-hashtags/diseases/[WebCite Cache ID 70HHmC6kH]
Sugawara Y, Narimatsu H, Hozawa A, Shao L, Otani K, Fukao A. Cancer patients on Twitter: a novel patient community
on social media. BMC Res Notes 2012;5:699 [FREE Full text] [doi: 10.1186/1756-0500-5-699] [Medline: 23270426]
Katz MS, Utengen A, Anderson PF, Thompson MA, Attai DJ, Johnston C, et al. Disease-specific hashtags for online
communication about cancer care. J Am Med Assoc Oncol 2016 Mar;2(3):392-394. [doi: 10.1001/jamaoncol.2015.3960]
[Medline: 26539640]
Sedrak MS, Cohen RB, Merchant RM, Schapira MM. Cancer communication in the social media age. J Am Med Assoc
Oncol 2016 Jun 01;2(6):822-823. [doi: 10.1001/jamaoncol.2015.5475] [Medline: 26940041]
Amon KL, Campbell AJ, Hawke C, Steinbeck K. Facebook as a recruitment tool for adolescent health research: a systematic
review. Acad Pediatr 2014;14(5):439-447.e4. [doi: 10.1016/j.acap.2014.05.049] [Medline: 25169155]
Shere M, Zhao XY, Koren G. The role of social media in recruiting for clinical trials in pregnancy. PLoS One 2014
Mar;9(3):e92744 [FREE Full text] [doi: 10.1371/journal.pone.0092744] [Medline: 24671210]
Cowie JM, Gurney ME. The use of Facebook advertising to recruit healthy elderly people for a clinical trial: baseline
metrics. JMIR Res Protoc 2018 Jan 24;7(1):e20 [FREE Full text] [doi: 10.2196/resprot.7918] [Medline: 29367186]
Akard TF, Wray S, Gilmer MJ. Facebook advertisements recruit parents of children with cancer for an online survey of
web-based research preferences. Cancer Nurs 2015;38(2):155-161 [FREE Full text] [doi: 10.1097/NCC.0000000000000146]
[Medline: 24945264]
Goadsby PJ. Analysis of occipital nerve stimulation in studies of chronic migraine and broader implications of social media
in clinical trials. Cephalalgia 2013 Feb;33(3):214-215. [doi: 10.1177/0333102412468680] [Medline: 23212293]
Gorman JR, Roberts SC, Dominick SA, Malcarne VL, Dietz AC, Su HI. A diversified recruitment approach incorporating
social media leads to research participation among young adult-aged female cancer survivors. J Adolesc Young Adult
Oncol 2014 Jun 01;3(2):59-65 [FREE Full text] [doi: 10.1089/jayao.2013.0031] [Medline: 24940529]
Kobayashi Y, Boudreault P, Hill K, Sinsheimer JS, Palmer CG. Using a social marketing framework to evaluate recruitment
of a prospective study of genetic counseling and testing for the deaf community. BMC Med Res Methodol 2013 Nov
25;13:145 [FREE Full text] [doi: 10.1186/1471-2288-13-145] [Medline: 24274380]
Weintraub K. Social media ups clinical trial enrollment. Cancer Discov 2016 Dec;6(8):808-809 [FREE Full text] [doi:
10.1158/2159-8290.CD-NB2016-075] [Medline: 27329925]
Nash EL, Gilroy D, Srikusalanukul W, Abhayaratna WP, Stanton T, Mitchell G, et al. Facebook advertising for participant
recruitment into a blood pressure clinical trial. J Hypertens 2017 Dec;35(12):2527-2531. [doi:
10.1097/HJH.0000000000001477] [Medline: 28704263]
Rosa C, Campbell AN, Miele GM, Brunner M, Winstanley EL. Using e-technologies in clinical trials. Contemp Clin Trials
2015 Nov;45(Pt A):41-54. [doi: 10.1016/j.cct.2015.07.007] [Medline: 26176884]
Krischer J, Cronholm PF, Burroughs C, McAlear CA, Borchin R, Easley E, Vasculitis Clinical Research Consortium.
Experience with direct-to-patient recruitment for enrollment into a clinical trial in a rare disease: a web-based study. J Med
Internet Res 2017 Feb 28;19(2):e50 [FREE Full text] [doi: 10.2196/jmir.6798] [Medline: 28246067]
Albalawi Y, Sixsmith J. Agenda setting for health promotion: exploring an adapted model for the social media era. JMIR
Public Health Surveill 2015 Dec;1(2):e21 [FREE Full text] [doi: 10.2196/publichealth.5014] [Medline: 27227139]
Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new dimension of health care: systematic review
of the uses, benefits, and limitations of social media for health communication. J Med Internet Res 2013 Apr;15(4):e85
[FREE Full text] [doi: 10.2196/jmir.1933] [Medline: 23615206]
Allem JP, Ferrara E. The importance of debiasing social media data to better understand e-cigarette-related attitudes and
behaviors. J Med Internet Res 2016 Aug 09;18(8):e219 [FREE Full text] [doi: 10.2196/jmir.6185] [Medline: 27507563]
Kim Y, Huang J, Emery S. Garbage in, garbage out: data collection, quality assessment and reporting standards for social
media data use in health research, infodemiology and digital disease detection. J Med Internet Res 2016 Feb 26;18(2):e41
[FREE Full text] [doi: 10.2196/jmir.4738] [Medline: 26920122]
Gross CP, Mallory R, Heiat A, Krumholz HM. Reporting the recruitment process in clinical trials: who are these patients
and how did they get there? Ann Intern Med 2002 Jul 02;137(1):10-16. [doi: 10.7326/0003-4819-137-1-200207020-00007]
Reuter K, Angyan P, Le N, MacLennan A, El-Khoueiry A, Buchanan T. ClinicalTrials.gov. Social media listening in
improving clinical trial recruitment in patients with cancer URL: https://clinicaltrials.gov/ct2/show/
NCT03408561?term=cancer&lupd_s=01/10/2018&lupd_d=14 [accessed 2018-05-11] [WebCite Cache ID 6zLCLvZsB]
Fielding NG. Triangulation and mixed methods designs: data integration with new research technologies. J Mix Methods
Res 2012 Mar 30;6(2):124-136. [doi: 10.1177/1558689812437101]
Dowding D. Best practices for mixed methods research in the health sciences. Qual Soc Work 2013 Jul 16;12(4):541-545.
[doi: 10.1177/1473325013493540a]
Symplur. Symplur Signals URL: https://www.symplur.com/signals/ [accessed 2018-06-19] [WebCite Cache ID 70JDVd81s]
Durstenfeld R. Algorithm 235: random permutation. Commun ACM 1964 Jul;7(7):420. [doi: 10.1145/364520.364540]
Random.org. URL: https://www.random.org/[WebCite Cache ID 70JCxLOxa]

http://www.researchprotocols.org/2018/9/e177/

XSL• FO
RenderX

Reuter et al

JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 16
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
78.
79.

Reuter et al

Twitter. USCTrials URL: https://twitter.com/usctrials [accessed 2018-06-20] [WebCite Cache ID 70JEAFXmg]
Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

Abbreviations
CIC: clinical investigations committee
CISO: Clinical Investigation Support Office
COI: conflict of interest
CTMS: Clinical Trials Management System
IRB: institutional review board
NCATS: National Center for Advancing Translational Sciences
NIH: National Institutes of Health
PHS: Public Health Service
PI: principal investigator
RCT: randomized controlled trial
REDCap: Research Electronic Data Capture
USC: University of Southern California
USC Norris: USC Norris Comprehensive Cancer Center

Edited by N Kuter; submitted 20.06.18; peer-reviewed by M Thompson, D Attai; comments to author 16.07.18; revised version received
22.07.18; accepted 23.07.18; published 25.09.18
Please cite as:
Reuter K, Angyan P, Le N, MacLennan A, Cole S, Bluthenthal RN, Lane CJ, El-Khoueiry AB, Buchanan TA
Monitoring Twitter Conversations for Targeted Recruitment in Cancer Trials in Los Angeles County: Protocol for a Mixed-Methods
Pilot Study
JMIR Res Protoc 2018;7(9):e177
URL: http://www.researchprotocols.org/2018/9/e177/
doi: 10.2196/resprot.9762
PMID: 30274964

©Katja Reuter, Praveen Angyan, NamQuyen Le, Alicia MacLennan, Sarah Cole, Ricky N Bluthenthal, Christianne J Lane,
Anthony B El-Khoueiry, Thomas A Buchanan. Originally published in JMIR Research Protocols (http://www.researchprotocols.org),
25.09.2018. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Research Protocols, is properly cited. The complete bibliographic information,
a link to the original publication on http://www.researchprotocols.org, as well as this copyright and license information must be
included.

http://www.researchprotocols.org/2018/9/e177/

XSL• FO
RenderX

JMIR Res Protoc 2018 | vol. 7 | iss. 9 | e177 | p. 17
(page number not for citation purposes)

