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PROTOCOL SYNOPSIS
Title
Sponsor
Funding organization
Number of sites
Rationale

Study design
Objectives

Number of trials/research
participants

Selection criteria

Investigational
methods/Intended use

The use of social media listening for targeted recruitment of Twitter users in LA
County in cancer trials compared to historic recruitment data: A mixed-methods study
N/A
National Center for Advancing Translational Science (NCATS)
1 USC Norris Comprehensive Cancer Center (USC Norris)
Participant recruitment into clinical trials represents a major barrier to clinical and
translational research and is often associated with implementation delays and high
costs. This hinders the translation of scientific discoveries into interventions that
improve the health of individuals and the public across populations. Several groups
have demonstrated that social media (SM) such as Twitter and Facebook can be used
to recruit and enroll participants efficiently into clinical studies. This study will examine
the feasibility and gain preliminary data on the impact of targeted social media
listening (SML) as a tool for enhancing recruitment to cancer trials (non-small cell lung
cancer, colon cancer, breast cancer, prostate cancer, kidney cancer, lymphoma)
among Twitter users in LA County. Targeted SML employs community-generated
data from Twitter to identify prospective participants based on health interests and
disease topics they mention in their Twitter messages. Those individuals are then
targeted for recruitment using a combination of SM and traditional methods. Success
will be compared to historical success achieved without the use of SML.
This is a mixed-methods study.
1. Examine the feasibility (acceptance among USC Norris study team members and
Twitter users in LA County) of targeted social media listening (SML) via Twitter as a
tool for enhancing recruitment to cancer trials.
2. Gain preliminary data on the impact (i.e., numbers recruited versus projected
accrual per trial disease area compared to historic recruitment) of targeted social
media listening (SML) as a tool for enhancing recruitment to cancer trials among
Twitter users in LA County. We will further estimate the effect size of the number of
people enrolled per trial disease area associated with the use of targeted social media
listening (SML) via Twitter.
1. 84 clinical cancer trials (all interventional trials open for recruitment to accrual for
treatment of patients with non-small cell lung cancer, prostate cancer, breast cancer,
colon cancer, kidney cancer, or lymphoma-- based on USC Norris data from 1/1/2017
to 07/07/2017). We may include another tumor type if the number of trials is
insufficient or other tumor types and Twitter user activity emerge that are of interest to
the research question.)
2. 160 participants (2 members per enrolled trial, PIs, study coordinators, recruitments
specialists)
Inclusion criteria: Eligible clinical trials must focus on one or more of the pre-selected
cancer disease types, i.e., non-small cell lung cancer, prostate cancer, breast cancer,
colon cancer, kidney cancer, or lymphoma (trial selection is independent of stage of
disease); be a Phase 1 trial in expansion, Phase 2, or 3; be interventional trials; recruit
in English; be IRB-approved and open to accrual at USC Norris; recruit for at least 9
months at the point of enrollment; and set monthly accrual target ≥1/annual accrual
target ≥12.
Exclusion criteria: Phase 1 trials in dose escalation.
1. We will use Symplur Signals, a healthcare SM analytics platform that maintains a
database of curated disease- and health-related Twitter conversations and user data,
updated daily and easily sortable by SM user type (patient, physician, health care
organization), location and time zone, language, disease/health interests, message
content, sentiment, and SM influence. We will use the data to identify users on Twitter
in LA County who mention specific disease/health-related keywords and contact them
to recruit them into clinical trials. Those individuals are then targeted for recruitment
using a combination of SM and traditional methods.
2. We will use semi-structured interviews to assess pre-and post-perspectives and
concerns among PIs and research team members regarding the use SML and SM
recruitment to recruit cancer trial participants.
3. We will use brief survey interviews to assess participant satisfaction with recruiting
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Control group
Duration of subject
participation

Duration of trial
participation and duration
of study
Evaluations
Primary outcomes

Safety evaluations
Analysis plan

method.
Success will be compared to historical success achieved without the use of SML.
After prospective participants use the contact form on the study webpage to contact
the study team, the study team (SC CTSI) will triage the request to the disease team
member at USC Norris. The team member will then contact (via phone or email) the
prospective study participant for further screening.
Duration of trial participation: 9 months (Disease categories will be rolled
consecutively, one every two weeks in the first quarter. Order will be randomized.)
Duration of study: 14 months (this includes data analysis and dissemination of results,
i.e., submission of manuscript)
1. Feasibility: Acceptance of and satisfaction with SM recruitment method among USC
Norris study team members and Twitter users in LA County, number of cancer trials
eligible to be enrolled in study, number of cancer disease types and studies that can
be monitored for on Twitter simultaneously by the SC CTSI study team, time and effort
it takes the SC CTSI and USC Norris team members to respond to the resulting
inquiries and decide whether or not to bring the patient in for screening, eligibility rate
of prospective participants, demographic and ethnic diversity rate of those who
consented/enrolled, social media message click rate, website contact form usage rate.
2. Impact: Monthly observed recruitment rate vs. monthly projected accrual target by
trial disease group compared to historic data. Effect size estimate of the number of
people to enroll cancer trials as a result of targeted social media listening and
recruitment (SML) via Twitter.
N/A
1. Feasibility will be assessed by describing the acceptance of and satisfaction with
SM recruitment method among USC Norris study team members and Twitter users in
LA County and by describing the proportion of eligible cancer trials to be enrolled in
the study, cancer disease types and studies that can be monitored for on Twitter at a
time, time and effort it takes the SC CTSI and USC Norris team members to respond
to the resulting inquiries and decide whether or not to bring the patient in for
screening, eligible participants that can be enrolled, demographic and ethnic diversity
of participants, and staffing required to monitor eligible studies.
2. Impact: The efficacy aim will be determined comparing monthly actual vs. projected
rate of recruitment for the trial disease groups (i.e., non-small cell lung cancer, colon
cancer, breast cancer, prostate cancer, kidney cancer, lymphoma) using generalized
estimating equations, accounting for intra-disease random effects and trends across
the 12 months (9 months exposure per trial). These results will then be put into
context of the historic recruitment for these diseases at the center. We will also
explore patient characteristics between the two groups to examine where differences
might lie. Exploratory variables will also include the number of open trials and
amendments to the trials and changes to status. Effect size estimate of the number of
people to enroll cancer trials as a result of targeted social media listening and
recruitment (SML) via Twitter.
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1. PURPOSE OF THE STUDY
1.1 Name of intervention
This study will examine the feasibility and gain preliminary data on the impact of targeted social
media listening (SML) as a tool for enhancing recruitment to cancer trials (non-small cell lung
cancer, colon cancer, breast cancer, prostate cancer, kidney cancer, lymphoma) among Twitter
users in LA County.

1.2 Intended use of the intervention
We will use the Symplur Signals database to identify in real time people in California who
mention one or more of the pre-selected cancer topics (non-small cell lung cancer, colon
cancer, breast cancer, prostate cancer, kidney cancer, lymphoma) on Twitter. Symplur Signals
is a healthcare SM analytics platform that maintains a database of curated disease- and healthrelated Twitter conversations and user data, updated daily and easily sortable by SM user type
(patient, physician, health care organization), location and time zone, language, disease/health
interests, message content, sentiment, and SM influence. We will use the data to identify users
on Twitter in LA County who mention specific disease/health-related keywords and contact them
to recruit them into clinical trials. Those individuals are then targeted for recruitment using a
combination of SM and traditional methods.

1.3 Study objectives
1.3.1 Examine the feasibility (acceptance among USC Norris study team members and
Twitter users in LA County) of targeted social media listening (SML) via Twitter as a tool for
enhancing recruitment to cancer trials.
1.3.2 Gain preliminary data on the impact (i.e., numbers recruited versus projected accrual
compared to historic recruitment) of targeted social media listening (SML) as a tool for
enhancing recruitment to cancer trials among Twitter users in LA County. Estimate the effect
size of the number of people enrolled associated with the use of targeted social media
listening (SML) via Twitter as a tool for enhancing recruitment to cancer trials.

1.4 Anticipated duration of the clinical investigation
We estimate 14 months to complete the proposed study including the data analysis and
dissemination. The intervention exposure time is 9 months per enrolled trial. Disease
categories will be rolled consecutively, one every two weeks in the first quarter. Order will be
randomized.
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2. BACKGROUND
2.1 Problem the study addresses
In 2012, the Institute of Medicine recognized the seriousness of the clinical trial participation
problem [1] and released a report that identified numerous barriers, including the lack of
awareness among patients that clinical trials are available. Identifying and recruiting the full
complement of participants into a trial is challenging and costly. Nearly a third of the time and
resources dedicated to clinical trials is spent on study participant recruitment [2]. Despite this
substantial investment, many trials fail to meet enrollment targets. Authors of randomized trials
have reported that nearly 60% of them had either failed to meet their recruitment target or
required an extended recruitment period to do so [3-8]. Therefore, we propose to provide
evidence for the feasibility of a new clinical trial recruitment solutions to identify and recruit
participants into cancer clinical trials at USC Norris.

2.2 Rationale
Studies suggest that social media (SM) such as Twitter and Facebook serve as a useful tool to
recruit research participants in a variety of disease and health contexts. SM are widely
accessible Web-based and mobile technologies that allow users to view, create and share
information online and to participate in social networking [9]. The SM platform Twitter, for
example, was successfully used to recruit cancer patients [10], young women into nutrition
research studies [11], and adolescents with type 1 diabetes and their parents [12]. A recent
scoping review concluded that SM can be more efficient than traditional recruitment methods for
hard-to-reach populations and observational studies [13]. Paid advertisement (ads) on
Facebook have shown to lead to higher enrolment rates than messages on Twitter, where ads
about clinical trials and recruitment are not permitted [13]. However, in previous studies, SM
were used as unidirectional communication tools to distribute messages from academic
institutions to communities that did not take into account community-generated user data from
SM to identify prospective study participants who have expressed interest in specific
disease/health topics and to inform and guide recruitment strategies. Many research institutions
use SM to distribute information about biomedical research and ongoing research activities to
the public but most messages are purely informational and designed to increase transparency
about activities. We propose to develop and evaluate a complementary SM monitoring
approach that allows research institutions to utilize community-generated SM data from Twitter
in order to identify prospective participants based on health interests and disease topics they
mention on Twitter and to recruit them into clinical trials.
SM monitoring describes the process of gaining insights from SM community-generated data
such as users’ messages, profile descriptions, and locations. The proposed SM intervention is
based on the dissonance-based health behavior model [14] and hypocrisy paradigm [15,16] that
was found to be the most commonly applied research paradigm and was most effective at
inciting change across a range of health behaviors [17]. After people express public support for
something (e.g., a disease type, clinical trial), they become motivated to act in a way that is
consistent with their professed beliefs. If a person says positive things about a clinical trial and
then declines to participate in a clinical trial, that creates cognitive dissonance, which may be
uncomfortable. To reduce the dissonance, people who have said positive things about clinical
trials may be more likely to enroll in a clinical trial (or at least express some interest in enrolling).
Previous studies have examined the use of SM monitoring data via Twitter and other SM in
different contexts such as public health surveillance [e.g., 18-20]; public health safety and
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emergency response operations [e.g., 21,22]; tobacco regulatory sciences [e.g., 23-25]; and
monitoring pharmaceutical products, potential drug interactions and adverse events [e.g., 2629]. The feasibility of using SM monitoring in clinical research is supported by limited reports
from the pharmaceutical industry [30]. However, sponsors have reported that the lack of
experienced vendors, Clinical Research Offices and internal teams to conduct SM monitoring to
inform clinical research is the main barrier to the adoption of SM monitoring [30].
Focus on Twitter and cancer trials: We propose to focus on the SM platform Twitter and cancer
clinical trials for the following reasons: Previous studies provide evidence of “a rapidly evolving
network of cancer patients engaged in information exchange via Twitter” [31, 32] that can serve
as a powerful and important tool in implementing and disseminating critical messages to the
community in real-time” [31]. The increasing use of Twitter among members of the cancer
disease community is evidenced by the growing use of specific hashtags [32-37]. 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 and other SM platforms. For example, rather than
#breastcancer or #bcancer, the most widely recognized hashtag for breast cancer is currently
#BCSM (Breast Cancer Social Media). Furthermore, Twitter is a public social network which
makes it an ideal candidate to test the proposed research idea. By default, basic Twitter account
information such as the profile name, description and location are public unless a user decides
to opt out and make his/her account private. SM such as Twitter are also a “rich and promising
avenue for exploring how patients conceptualize and communicate about their specific health
issues” [38]. A study on lung cancer-related Twitter messages, for example, found that these
messages focused on support, prevention, and clinical trials, and were predominantly authored
by individuals [39]. Therefore, we hypothesize that the Twitter network can be used for precision
recruitment to identify, engage and recruit prospective study participants, and that previously
reported recruitment rates via Twitter can be increased through SM monitoring.
Research questions we aim to answer with this study:
I. How feasible is the application of SML to enhance recruitment for clinical trials
among Twitter users in LA County? This will be measured as follows:
a. How many PI’s are willing to participate in this study?
b. How many cancer trials that meet the eligibility criteria can be enrolled?
c. What are reasons for not enrolling eligible trials?
d. How many trials and disease categories can be monitored at a time? Monitoring means
that the SC CTSI study team listen to conversations on Twitter that mention the select
disease terms (i.e., non-small cell lung cancer, colon cancer, breast cancer, prostate
cancer, kidney cancer, lymphoma) to identify potential study participants in LA County.
e. How does the intervention affect the enrolled study and study staff?
f. How much time and efforts does it take to respond to the resulting inquiries and decide
whether or not to bring the patient in for screening?
g. How does the intervention affect prospective participants’ satisfaction?
h. How many prospective participants are eligible?
i. How diverse are enrolled participants? (demographic and ethnic diversity)
II. How effective is the application of SML to enhance recruitment for clinical trials
among Twitter users in LA County?
a. How does the enrollment rate that results from SML on Twitter compare to historic
recruitment data? Measured actual versus projected accrual per month at USC Norris.
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3. STUDY PROTOCOL
3.1 Protocol title
The use of social media listening for targeted recruitment of Twitter users in LA County in
cancer trials compared to historic recruitment data: A mixed-methods study.

3.2 Protocol version number and date
Version 5, Jan 23, 2018.

3.3 Study design
3.3.1 General study design
We will use a mixed-methods interrupted time series study design with a before and after
intervention at the USC Norris Comprehensive Cancer Center (USC Norris). This study will
examine the feasibility and gain preliminary data on the impact of targeted social media
listening (SML) as a tool for enhancing recruitment to cancer trials (non-small cell lung
cancer, colon cancer, breast cancer, prostate cancer, kidney cancer, lymphoma) among
Twitter users in LA County. Disease categories will be randomized and rolled in
consecutively, one every two weeks in the first quarter. The order will be randomized.
We aim to recruit all interventional trials in the select disease areas (84; based on USC
Norris data from 1/1/2017 to 07/07/2017) open for recruitment to accrual for treatment of
patients with non-small cell lung cancer, prostate cancer, breast cancer, colon cancer,
kidney cancer, or lymphoma) at USC Norris. We may include another tumor type if the
number of trials is insufficient or other tumor types and Twitter user activity emerge that are
of interest to the research question. Disease categories will be randomized and rolled in
consecutively, one every two weeks in the first quarter. Once a study is enrolled it stays on
for the period of this study. Each trial will be exposed to the intervention for 9 months. This
design was chosen to fit within the triage protocol of USC Norris and cause minimal
disruption to the staff. Success will be compared to historical success achieved without the
use of SML.
Outcomes will be the feasibility of the study described by the acceptance of and satisfaction
with SM recruitment method among USC Norris study team members and Twitter users in
LA County and by describing the proportion of eligible cancer trials to be enrolled in the
study, cancer disease types and studies that can be monitored at a time, eligible participants
that can be enrolled, diversity of participants, staffing required to monitor eligible studies,
burden of recruitment/cost of intervention.
o

Post-qualitative interviews with study team members will be undertaken to explore
trial participants’ views and experiences of the trial methods and intervention
(principal investigators, clinical research coordinators, recruitment specialists). The
interview guide is under development and will be submitted to the USC HSCIRB for
review. Qualitative research expert Ricky Bluthenthal, PhD (consultant on this
project) will advise this part of the study. We will gather a range of data. Please see
Table 3 that lists all outcomes in the Data analysis section 3.3.7.
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Recruitment of USC Norris clinical trial team members: As we enroll cancer clinical
trials in this study, the study co-PI (Dr. Katja Reuter) will contact the cancer trial PI
via email (using USC’s email system) to invite the PI and one additional study
member (e.g., clinical research coordinator, recruitment specialist) to participate in
an interview.
o

Brief survey interviews with contacted Twitter users will be conducted by the study
teams with prospective study participants who contacted the study team in response
to SM recruitment. The goal of the survey is to collect demographic information about
the prospective study participants and to better understand their perception of the
SM recruitment method used. Qualitative research expert Ricky Bluthenthal, PhD
(consultant on this project) will also advise this part of the study. (See Appendix 6
for the full questionnaire)

Additionally, we will look at the impact of the SM intervention measured by monthly
observed recruitment rate vs. monthly projected accrual target. We will calculate the effect
size estimate of the number of people to enroll cancer trials as a result of targeted social
media listening and recruitment (SML) via Twitter.

3.3.2 Study flow diagram
The diagram shows the intervention of social media listening (SML) and clinical trial
recruitment via Twitter (see page 11).

3.3.3 Eligibility: Trial and participant selection
TRIAL
General characteristics of clinical trials to be enrolled: Eligible trials will focus on one the six
pre-selected cancer disease types, i.e., non-small cell lung cancer, colon cancer, breast
cancer, prostate cancer, kidney cancer, lymphoma. This trial selection is independent of
stage of disease. The disease categories we selected are based on a preliminary Twitter
user data analysis in California (Table 1, Appendix 1) and the number of prospective,
recruiting trials at USC Norris (Appendix 2).
Eligible clinical trials must:
•
•
•
•
•
•
•

focus on one of the following disease categories: non-small cell lung cancer, colon
cancer, breast cancer, prostate cancer, kidney cancer, lymphoma,
be a Phase 1 trial in expansion, Phase 2, or 3,
be interventional trials,
recruit in English,
be IRB-approved and open to accrual at USC Norris,
recruit for at least 9 months at the point of enrollment, and
set monthly accrual target ≥1/ and annual accrual target ≥12.

Exclusion criteria: Phase 1 trials in dose escalation.
Table 1. Total social media activity on Twitter among English-speaking populations from
January 1, 2016 to January 30, 2017 in California for pre-select cancer disease terms. See
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Appendix 1 for detailed analysis of Twitter user activity by cancer type. Note: The
preliminary Twitter user activity data were provided by our private-sector partner Symplur for
free. At the onset of this project, we will have access to the Symplur Signals database and
will be able to refine the search focused on Twitter user for LA County.
Location
Total number of Twitter messages (in English) that include pre-selected disease terms
Total number of Twitter users who used pre-selected cancer disease terms in one or
more of their Twitter messages

California
159,396
36,502

Anticipated number of clinical trials: Based on a preliminary data analysis (Appendix 2), at
this point in time there are 84 clinical trials open at USC Norris that meet the criteria for
inclusion in this study. SML will be used to identify potential participants for all these trials.

Figure 1. Study flow diagram of study design, procedures and stages for intervention A.
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PARTICIPANTS
General characteristics of the proposed participant population(s): Any Twitter user who
mentions one or more of the pre-selected cancer disease topics will be contacted via
Twitter.
Anticipated number of research participants: We anticipate increasing the number of
participants enrolled per trial and per month based on the following historic data from the
past five years (see Appendix 2):
•
•
•
•
•
•

Non-small cell lung cancer: Minimum of 2 participants per month
Colon cancer: Minimum of 2 participants per month
Prostate cancer: Minimum of 3 participants per month
Breast cancer: Minimum of 2 participants per month
Kidney cancer: Minimum of 1 participants per month
Lymphoma: Minimum of 1 participants per month

Inclusion criteria for prospective trial participants: We will include all prospective trial
participants in this study that come from Twitter in response of our SM recruitment
interventions, provided they meet the specific trial's eligibility criteria.
Exclusion criteria for prospective trial participants: Persons who do not meet the eligibility
criteria of any of the trials open to accrual will be excluded from participation, and persons
who may be eligible (e.g., disease/histology, stage, 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.
Screening procedures: We will use the eligibility criteria as outlined above to verify clinical
eligibility for participation in the study.

3.3.4 Study intervention
We will use Symplur Signals, a healthcare SM analytics platform that maintains a database
of curated disease- and health-related Twitter conversations and user data, updated daily
and easily sortable by SM user type (patient, physician, health care organization), location
and time zone, language, disease/health interests, message content, sentiment, and SM
influence.
We will use prospective data as well as retrospective data (last 6 months at the time of
project implementation) to identify users on Twitter in LA County who mention specific
cancer disease keywords and/or hashtags and contact them to recruit them into clinical
trials. A hashtag is a word or phrase preceded by a hash or pound sign (#) that is used to
identify messages on a specific topic on Twitter (e.g., #diabetes, #stroke). Table 2 lists a
limited overview of the keywords or hashtags we will use for monitoring during the project
period. The full list of keywords and hashtags relevant to the six cancer disease terms will
be extracted from the Symplur database at the onset of the project because part of the
information is proprietary and only accessible after purchasing data access.
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Those individuals are then targeted for recruitment using a combination of SM and
traditional methods. We aim to recruit all trials (84) open for recruitment to accrual for
treatment of patients with non-small cell lung cancer, prostate cancer, breast cancer, colon
cancer, kidney cancer, or lymphoma at USC Norris. Disease categories will be randomized
and rolled in consecutively, one every two weeks in the first quarter. Each trial will be
exposed to the intervention for 9 months.
Table 2. Limited list of keywords or hashtags that will be used for monitoring Twitter user
conversations in LA County during the project period. (Reference: https://www.symplur.com/
Cancer disease type
Breast cancer

Colon cancer

Kidney cancer
Lymphoma
Non-small cell lung cancer

Prostate cancer

Keywords and hashtags to be monitored
#breastcancer
#BCSM (breast cancer and social media)
breast [AND] cancer
#CCSM
#ColonCancer
#ColorectalCancer
colon [AND] cancer
colorectal [AND] cancer
#KidneyCancer
kidney [AND] cancer
#Lymphoma
#LCSM (lung cancer and social media)
#LungCancer
lung [AND] cancer [AND] non-small cell
#PCSM (prostate cancer and social media)
#ProstateCancer
prostate [AND] cancer

We will send identified Twitter users IRB-approved messages via the Twitter account we
create for the purpose of this project @USCNorrisTrials to attract their attention, engage,
and recruit them into the enrolled clinical trials. Message example: @JaneDoeA, this may be
of interest to you. Researchers @USC are looking for participants for this new #LungCancer
trial [Link to clinical trial webpage]. See Appendix 3 for overview of Twitter outreach
message templates.
Outgoing messages will be public and organic (not advertised). Twitter does not permit paid
advertisement for clinical trials. The messages will refer recipients to the respective cancer
disease trial group webpage hosted by the USC Clinical Studies Directory. For example, a
message may promote lung cancer trials at USC Norris and refer Twitter users to the
webpage that lists all recruiting lung cancer trials at USC Norris. An easy-to-use contact
form that asks for the name and email can be used by the user to contact the study team.
See Appendix 4 shows an example of such a webpage. The web page content used for this
research will be submitted to the IRB once we enroll the trials and know their focus and
consent information. The consent information will guide the content we use on the web
pages.
Using the contact form on the web page will trigger an email to the SC CTSI study team (Dr.
Reuter, Namquyen Le) who will then triage the request to the respective cancer disease
contact at USC Norris. See also Figure 1. For the purpose of tracking, we will tag each
message through an element descriptor in the Hypertext Markup Language. This will allow
us to determine the recruitment results by individual and message.
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There is no active control group in this study. Success will be compared to historical success
achieved without the use of SML at USC Norris for trials in the selected disease cancer
categories.

3.3.5 Data collection
The study teams at SC CTSI and USC Norris will be provided with tracking sheets to collect
data on the prospective participants and enrollees. For example, the SC CTSI team will
track information on who was contacted via Twitter, when a Twitter user was contacted, their
online engagement with the recruitment message, and if they used the contact form on the
clinical trial web page to contact the study team. The USC Norris team will use a tracking
sheet to track information about the prospective participants that were screened, their
response, and whether an enrollee of a USC Norris cancer trial had been contacted through
the investigators’ program. Please see Table 3 for an overview of all primary outcome
measures and Appendix 5 for the data dictionary that list all metrics the study team will use
to characterize the success of the intervention.
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 [40], 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, NIH, and FDA is
facilitated by this database system.
Verbitum transcription of audio recorded interviews will be reviewed for completeness.
Transcripts of interviews will be entered and managed using Atlas.ti, a qualitative data
management computer program.

3.3.6 Data security and confidentiality
The data will only be viewed by the study team for this project. Identifiers such as name,
Twitter user name, age and gender data are collected and stored in a secure, HPAAcompliant database REDCap at USC for no longer than 1 year and will be deleted after that
time. We won’t store the IP addresses of respondents. Names of non-eligible individuals will
not be maintained. The data for analysis will be de-identified.
To support research transparency and reproducibility, we will share the de-identified
research data after publication of the study results. We will share the de-identified data on
Figshare (Figshare.com), 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.

3.3.7 Data analysis
Feasibility will be assessed by describing the acceptance of and satisfaction with the SM
recruitment method among USC Norris study team members and Twitter users in LA
County, number of cancer trials eligible to be enrolled in study at the time of this study
(current estimate of 84 is based on latest data from USC Norris), number of cancer disease
types and studies that can be monitored for on Twitter simultaneously by the SC CTSI study
team, time and effort it takes the SC CTSI and USC Norris team members to respond to the
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resulting inquiries and decide whether or not to bring the patient in for screening, eligibility
rate of prospective participants, demographic and ethnic diversity rate of those who
consented/enrolled, social media message click rate, website contact form usage rate,
social media message click rate, website contact form usage rate. Table 3 lists all primary
outcomes measures we intend to use.
To facilitate qualitative data analysis, 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 came (Drs. Reuter and
Bluthenthal) to an agreement about code definitions and how they should be applied.
Important themes will be summarized and used to understand satisfaction with SM-based
recruitment strategies for cancer-related clinical trials.
Count outcomes will be presented as median and interquartile range, nominal outcomes will
be presented as N (%). We will explore patient and study characteristics between the two
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,
prevalence) accounting for type of cancer.
The efficacy aim will be determined comparing monthly actual vs. projected rate of
recruitment for the trial disease groups (i.e., non-small cell lung cancer, colon cancer, breast
cancer, prostate cancer, kidney cancer, lymphoma) and compared to historic data by trial
disease group using generalized estimating equations, accounting for intra-disease random
effects and trends across the 12 months (9 months exposure per trial). Statistical analyses
of primary aims will be carried out by Dr. Christianne Joy Lane, an SC CTSI biostatistician.
Analyses will be performed in SPSS v24 [41]. 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’s D,
Relative Risk).
Table 3 lists all primary outcomes measures we intend to use. In addition, Appendix 5
(data dictionary) provides the full set of metrics we will use to assess the success of the
intervention, which includes additional success metrics such as number of contacts solicited,
number of contacts who acknowledge the solicitation, number of social media
contact/recruitment messages sent, day/time of contact, day/time of response.
Table 3. Primary and secondary outcomes and definitions.
Primary outcome
measures
FEASIBILITY
Feasibility

Eligibility rate of enrolled

Definition and calculation
• Number of cancer clinical trials that meet study criteria and can be sampled
• Number of cancer disease types and studies that can be monitored for on Twitter
simultaneously by the SC CTSI study team
• Characteristics of enrolled trials such as disease type, recruitment phase, clinical
phase, target population and age
• Time and effort it takes the SC CTSI and USC Norris team members to respond
to the resulting inquiries and decide whether or not to bring the patient in for
screening
• Perspectives on clinically relevant increase in recruitment/Number of additional
participants that studies can process
Number of people eligible per month/Number of people screened per month (i.e.,
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trial participants

who spoke with the study team)

Diversity of enrolled
participants
Message click rate
Website contact form
usage rate

Number of people of a specific racial/ethnic background enrolled per month/number
of all people enrolled per month
Number of times a message link was clicked/Number of message impressions
Number of times a contact form was used on a trial webpage/Number of webpage
sessions (Sessions: Group of interactions a user takes on a webpage or website
within a given time frame, e.g., page views, clicks.)
• Number of USC Norris study team members who are satisfied with the SM
monitoring and recruitment intervention/Number of all study team members
engaged
• Number of PIs that are willing to participate (acceptance by PIs)
• Number of trial participants enrolled (Twitter users in LA County) who are satisfied
with the SM monitoring and recruitment intervention/Number of all people
engaged (i.e., who spoke with the study team)

User acceptance and
satisfaction (%)

IMPACT AND EFFICACY
Enrolment rate per month

• Number of people enrolled per month/Number of people contacted on Twitter per
trial per month
• Number of people triaged and enrolled in another trial per month/Number of
people contacted on Twitter per trial per month

3.3.8 Procedures for monitoring and assessing concern
Through weekly visits, the SC CTSI study team (Dr. Reuter and Namquyen Le) will be in
close contact with the disease teams at USC Norris to coordinate the study. Any concerns
that may be raised by either the participating cancer trial teams and disease group
specialists at USC Norris or the participants that came from Twitter will be discussed with
the study PIs (Drs. Thomas Buchanan and Katja Reuter), the study lead at USC Norris (Dr.
Anthony El-Khoueiry) and the expert consultants on the team (as appropriate) and
addressed immediately. The IRB will be involved immediately as well in case a reportable
event occurs.
Additionally, Dr. Katja Reuter (co-PI and point of contact) will report any action resulting in a
temporary or permanent suspension or delay of the study to the IRB and to the Office of
Clinical Research. Dr. Reuter will be responsible for reporting any reasons outside the
planned study design such as incompliance with the protocol or if there is any delay in the
initiation of the study due to administrative reasons.

4. BENEFITS
There are no benefits to the individual participants. Generally, this study may shed light on
perspectives on targeted social media recruitment methods via Twitter using surveillance and
outreach techniques and estimates of effective size.

5. RISK ANALYSIS
5.1 Anticipated risks
The proposed project presents minimal-risk research. We will use public user data from the
social network Twitter. Human subject’s names will not be included in the data set. Patient
identifiers don’t apply. We take a number of steps to ensure data and information confidentiality

16

Protocol version 5, Jan 23, 2018

and to minimize risk. We will further abide by USC IRB regulations and the USC Privacy of
Personal Information policy (https://policy.usc.edu/info-privacy/). 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. Please see sections 3.3.4
and 3.3.4 on data collection, data security and confidentiality for more detail.

5.2 Anticipated challenges
We identified a number of scientific, ethical, and regulatory limitations and barriers to this study.
Table 4 lists perceived issues and how we propose to manage these challenges and related
risk.
Table 4. Scientific, ethical, and regulatory limitations and barriers, and proposed
solutions for this research project.
Barrier
SCIENTIFIC ISSUES
Obtaining IRB approval for
individual clinical trials to be
enrolled in the study.

Lack of familiarity among study
teams about digital tools and
misconceptions about regulations

Effect size for an improvement in
clinical trial recruitment is unknown

Managing volume of incoming
requests through clinical trial web
pages

Differentiating between enrollees
who have been contacted via the
Twitter intervention vs. those who
come in through regular channels

Proposed solutions
The USC Norris team including members from the USC Norris IRB (Susan
Groshen) have been an integral part of the protocol development. Additionally,
we consulted the co-director of the Clinical Investigations Support Office at
USC Norris and chair of Keck’s Institutional Review Board who suggested
creating an “umbrella” IRB for this study that would include all trials enrolled in
this study and reporting the clinical trials that will be enrolled in this study
under this protocol. This document will serve as the overall (“umbrella”) study
protocol.
We will educate investigators and research staff about the potential and
limitations of SM, e.g., there are no regulations or case laws that govern what
media may be used to reach prospective study participants. Additionally, we
will conduct a qualitative study as outlined in this protocol to gather information
on perceptions of and acceptance of the proposed social media intervention to
enhance recruitment into clinical trials.
We designed this pilot study to allow us to collect preliminary feasibility data
(acceptability) and to estimate the effect size of the proposed SM recruitment
intervention. We plan to use the preliminary data in support of a larger grant
proposal (U01) to the National Center for Translating Science (NCATS).
First point of contact will be the main study team (Dr. Reuter and Namquyen
Le). If a Twitter user uses the contact form on a trial webpage to contact the
study team, the request will trigger an email to Dr. Reuter and Namquyen Le.
They will triage the requests to the relevant disease group at USC Norris. In
case of high volume, we will work closely with the affected disease group team
at USC Norris to assist with screening of requests and prospective
participants. More specifically, we will add a pre-screening form to the
respective clinical trial disease web page that will allow prospective
participants to self-report key eligibility-related questions. This information will
help the study team to determine eligibility and next steps. An automated
algorithm developed by the SC CTSI will classify responses as concordant,
discordant, or neutral for study eligibility. This approach will allow us to extend
the capacity of the involved study team members by prioritizing and focusing
enrollment efforts on those individuals that may be most likely to meet final
eligibility criteria.
Our data collection approach will allow us to differentiate between enrollees
who have been contacted via the Twitter intervention vs. those who come in
through regular channels. First, we will collect publically available information
about the Twitter users including their Twitter name, location, and Twitter
account description. Second, we will correlate this information where possible
with the name and email information users provide on the clinical trial web
pages used in this research project. At this point, the SC CTSI team will triage
the contact request to the USC Norris team that will contact the prospective
trial participant to perform the eligibility screening. The USC Norris team will be
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provided with a tracking sheet to track additional information about the
prospective participant including their Twitter name (if they came through
Twitter). This will allow us to link up the initial contact data with the enrollee
data and to differentiate between enrollees who have been contacted via the
Twitter intervention vs. those who come in through regular channels. See also
Appendix 5, an overview of the success metrics used for data collection.
ETHICAL AND REGULATORY ISSUES
Bias in online recruitment. Online
Recent data indicate that digital and SM reach diverse groups and
patient communities and SM users
demographics. The use of the Internet as a top source for clinical research
may exclude certain demographics, information has increased significantly (46% in 2013) while the use of mass
e.g., minorities, older adults.
media has declined (newspaper, radio, TV; 39% in 2013) [42,43]. More than
40% of the public reports that they have used SM to learn about clinical
research, with Facebook topping the list [44]. Half of people over 50 and more
than a third of people over 65 frequent social networking sites such as Twitter
[45]. SM is used equally by 65% of whites, 65% of Hispanics and 56% of
African-Americans [46,47,48]. SM is also used across socioeconomic classes
as more than half (56%) of those living in the lowest-income households use
SM [49]. However, to generate more insight, we will track the diversity of study
participants and adjust our strategy if necessary.
Non-invasive, non-coercive, and
Our recruitment materials including the SM messages on Twitter will comply
compliant design of recruitment
with existing IRB and applicable FDA regulations related to human subject
materials
research. This means adherence to 21 CFR §56 as explained in the FDA’s
longstanding document titled, “Recruiting Study Subjects – Information Sheet,
Guidance for Institutional Review Boards and Clinical Investigators”.
Handling private health information
The following response message example demonstrate our response strategy:
(PHI) by SM users in response to
“Dear [@mention]: To protect your privacy, we suggest you delete your
our clinical trial messages
message. Please contact us directly URL”
Handling data privacy and security
According to the Twitter privacy statement, information shared on Twitter is
concerns
public information (e.g., Twitter name, Twitter messages, location) unless a
user opts out and makes his/her account private. However, we are aware that
just because Twitter content is publicly available it does not mean that the
producers of such content intended it to be utilized by anyone, and probably
rarely think of researchers as a target audience.
Ethical guidelines recommend a proportionate approach to ethics assessment,
which advocates for risk mitigation strategies that are proportional to the
magnitude and probability of risks. We will use privacy notices and disclaimers
as suggested by Bender et al. as we reach out to prospective study
participants. Example of notice: “The security of social media is not
guaranteed. Contact us about the study. Don’t post if concerned about
privacy.” [53]. Bender et al. draw on the principles of Privacy by Design (PbD),
a globally recognized standard for privacy protection.
Additionally, a recent paper by authors from the University of Harvard
suggests using nonexceptionalist methodology for assessing social media
recruitment [54]. They suggest striving to “normalize social media recruitment
techniques while remaining sensitive to their potentially novel aspects by, first,
making their resemblance to more traditional offline recruitment explicit;
second, applying the appropriate ethical considerations and scrutiny; and third,
determining whether social media recruitment differs from offline recruitment in
ways that warrant further review.”

18

Protocol version 5, Jan 23, 2018

6. INFORMED CONSENT
Informed consent will be obtained in accordance with the Declaration of Helsinki, ICH GCP, US
code of federal regulations for protection of human subjects (21 cfr 50.25[a,b], cfr 50.27, and cfr
part 56, subpart a), the health insurance portability and accountability act (HIPAA), and local
regulations at USC and USC Norris.
See Appendix 6 for the informed consent form we propose to use for the prospective clinical
trial participants who we engage in response to the social media intervention via Twitter. We will
apply for a waiver of written consent. A properly executed, oral, informed consent will be
obtained from each Twitter user who prior to entering his/her data into this trial. Twitter users will
be interviewed by one of the USC Norris disease experts. Information will be given in both oral
and written form (via email if provided) and participants will be given ample opportunity to
inquire about details of the study.

7. CONFLICT OF INTEREST
Audun Utengen and Thomas Lee from the private-sector partner Symplur will serve as
consultants on the project. We have involved the USC Office of Compliance to manage the
conflict of interest (COI) from our private-sector partners in close. USC complies with the PHS
regulations on Responsibility of Applicants for Promoting Objectivity in Research for which PHS
Funding is Sought (42 C.F.R. Part 50, Subpart F). All disclosed conflicts will be reviewed by
USC’s COI Review Committee (CIRC) and either eliminated or managed prior to commencing
research. Audun Utengen and Thomas Lee will not be involved in the data collection, analysis
and interpretation. The study PI’s, co-investigators and expert consultants don’t report any COI
at this point in time. Additionally, the project team will fully disclose any conflicts in presentations
and publications.
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APPENDIX 1: FULL TWITTER USER DATA ANALYSIS BY
CANCER DISEASE TYPE IN CALIFORNIA
English Twitter messages, Analysis period: Jan 1, 2016 - Jan 30, 2017
Disease

Users

Tweets

Source: Symplur
Signals

Breast Cancer

14,782

76,952

https://signals.symplur.c
om/r/608dc26cdd

Leukemia

2,645

13,166

https://signals.symplur.c
om/r/5d7c16e238

Lung Cancer

3,107

16,106

https://signals.symplur.c
om/r/c816c460c1

Pancreatic Cancer

1,269

5,345

https://signals.symplur.c
om/r/3a15039a1a

Brain Cancer

1,741

4,365

https://signals.symplur.c
om/r/e2b3f1bb35

Sarcoma

257

431

https://signals.symplur.c
om/r/5d64e7caac

Kidney Cancer

690

1,850

https://signals.symplur.c
om/r/9d4aa2b40a

Colon Cancer

1,882

5,585

https://signals.symplur.c
om/r/e07fac2dcd

Head & Neck Cancer

102

398

https://signals.symplur.c
om/r/249ec3b4f2

Gynecological Cancer

191

1,124

https://signals.symplur.c
om/r/4881c25b33

Prostate Cancer

4,610

12,950

https://signals.symplur.c
om/r/20c3f0ca66

Skin Cancer

2,298

8,108

https://signals.symplur.c
om/r/f913742b24

Liver Cancer

194

315

https://signals.symplur.c
om/r/f33ba92527

Bladder Cancer

306

751

https://signals.symplur.c
om/r/52bb7efe93

Lymphoma

1,445

8,711

https://signals.symplur.c
om/r/f986385f5b

Myeloma

983

3,239

https://signals.symplur.c
om/r/b04cc2742f
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APPENDIX 2: ACCRUALS and ACCRUAL TARGETS BY
TUMOR TYPE
Lung, Colon, Breast, Prostate, Kidney and Lymphoma
Patient Accrual Diagnosis Site: Lung
Trial Category

2017

2016

2015

2014

2013

2012

Interventional Therapeutic

17

33

34

19

16

32

Interventional (Therapeutic and Non-Therapeutic)

19

37

34

19

16

32

*2017 accruals are from 1/1/2017 to 06/27/2017.

Patient Accrual Diagnosis Site: Colon
Trial Category

2017

2016

2015

2014

2013

2012

Interventional Therapeutic

21

49

83

81

45

47

Interventional (Therapeutic and Non-Therapeutic)

21

49

83

81

46

47

*2017 accruals are from 1/1/2017 to 06/27/2017.

Patient Accrual Diagnosis Site: Breast
Trial Category

2017

2016

2015

2014

2013

2012

Interventional Therapeutic

33

64

63

79

104

151

Interventional (Therapeutic and Non-Therapeutic)

35

75

117

167

162

211

*2017 accruals are from 1/1/2017 to 06/27/2017.

Patient Accrual Diagnosis Site: Prostate
Trial Category

2017

2016

2015

2014

2013

2012

Interventional Therapeutic

21

52

68

69

68

58

Interventional (Therapeutic and Non-Therapeutic)

23

52

68

71

68

79

*2017 accruals are from 1/1/2017 to 06/27/2017.

Patient Accrual Diagnosis Site: Kidney
Trial Category

2017

2016

2015

2014

2013

2012

Interventional Therapeutic

4

7

27

49

36

30

Interventional (Therapeutic and Non-Therapeutic)

4

7

27

49

36

30

*2017 accruals are from 1/1/2017 to 06/27/2017.

Patient Accrual Diagnosis Site: Lymphoma
Trial Category

2017

2016

2015

2014

2013

2012

Interventional Therapeutic

4

9

7

8

11

12

Interventional (Therapeutic and Non-Therapeutic)

4

9

7

8

11

12

*2017 accruals are from 1/1/2017 to 06/27/2017.
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APPENDIX 3: Overview of Twitter Outreach Message Templates
Twitter recruitment message templates we propose to use for contacting those
Twitter users in LA County
(i.e., those who mentioned one of the select disease categories lung cancer, colon
cancer, breast cancer, prostate cancer, kidney cancer and lymphoma in the past 6
months or during the research study period)
Abbreviation: URL = Uniform Resource Identifier is the global address of documents
and other resources on the World Wide Web. The URL to the respective trial group will
be included in each Twitter recruitment message. For example, a message about open
lung cancer trials at USC Norris will link to the web page that lists all lung cancer trials.
#disease will be replaced by the respective disease.
INITIAL CONTACT
Dear @JaneDoe or Hi @JaneDoe or Hello @JaneDoe,
•
•
•
•
•

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

FOLLOW-UP IF NO RESPONSE AFTER INITIAL CONTACT
If a prospective participant does not respond, we will send a one-time follow-up
message within two weeks of initial contacting.
Dear @JaneDoe or Hi @JaneDoe,
•

Let us know if you have any questions about open #disease trials
@KeckMedUSC. We’d be happy to help. Feel free to send us a direct message.
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•
•
•

We’re following up on our previous message about clinical trials
@KeckMedUSC. Feel free to contact us via DM if you have any questions. We’d
be happy to help.
Let us know via direct message if you have any questions about #disease trials
@KeckMedUSC. We’d be happy to help.
Did you have any questions about ongoing #disease trials @KeckMedUSC? Let
us know. Feel free to contact us via DM. We’d be happy to help.

Twitter message templates we propose to use to manage data security and
privacy issues
Dear @JaneDoe: To protect your privacy, we suggest you delete your message. Please
contact us directly URL
Hi @JaneDoe: The security of social media is not guaranteed. Contact us about the study.
Don’t post if concerned about privacy.

Message templates to convey general information about participating in clinical
trials and this particular project
The following content is based on educational information developed by the National
Institutes of Health (NIH) for the initiative “NIH clinical research trials and you”
(https://www.nih.gov/health-information/nih-clinical-research-trials-you)
Note: Study team members Dr. Reuter and Namquyen Le will take any resulting phone
calls and triage them as needed.
Project
We’re part of a research project aimed at understanding if Twitter can be used to better
connect patients with clinical research opportunities.
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.

Clinical trials
It’s your involvement that helps researchers to uncover better ways to prevent, diagnose, &
treat diseases. Participation is always voluntary and your choice.
Clinical trials are part of clinical research and at the heart of all medical advances.
Participation is always voluntary and your choice.
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Clinical trials look at new ways to prevent, detect, or treat disease. Participation is your
choice and always voluntary.
The goal of clinical trials is to determine if a new test or treatment works and is safe.
Participation is your choice and always voluntary.

People participate in clinical trials for a variety of reasons. Participation is your choice and
always voluntary.

Clinical trials offer the possibility to have the additional care and attention from the clinical
trial staff. Participation is your choice and always voluntary.
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APPENDIX 4: Study Web Page Example
The screenshot below shows an example of a study page in the USC Clinical Studies Directory.
The study web pages used in this research project will use the same type of template but will
differ in that they will have a disease specific parent page that lists all recruiting trials enrolled in
this study – one parent page for each selected cancer type: lung cancer, colon cancer, breast
cancer, prostate cancer, kidney cancer and lymphoma. For example, all recruiting lung cancer
studies enrolled in this study will be listed on this parent page and have individual pages as
shown below.
The easy-to-use contact form asks for the name and email of a user and triggers an email to the
SC CTSI team (Dr. Reuter and Namquyen Le) who will triage the request to the correct disease
contact at USC Norris. The web page content used for this research will be submitted to the IRB
once we enroll the trials and know their focus and consent information. The consent information
will guide the content we use on the web pages.
Example of a clinical study web page in the USC Clinical Studies Directory
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APPENDIX 5. DATA DICTIONARY WITH ALL MEASURES OF
SUCCESS USED IN THIS RESEARCH PROJECT
Measurement

Variable name

Surveillance
data

sm_topic

Surveillance
data
Surveillance
data
Surveillance
data
Surveillance
data

Type of
variable

Variable label

Value labels

Text

Disease topic

1=non-small cell lung cancer
2=colon cancer 3=breast
cancer 4=prostate cancer
5=kidney cancer 6=lymphoma

user_name

Text

User Twitter name

user_description

Text

User Twitter description

user_location

Text

User Twitter location

twitter_message

Text

Twitter message that
mentions any of the
targeted disease terms

Surveillance
data
Contact data

tate_sent

Numeric

contact_message

Text

Contact data

date_sent

Numeric

Date of Twitter user
message
Content of contact
message
Date of contact message

Contact data

sol_acknowledge
ment

Numeric

Contact acknowledged
solicitation

Contact data

date_acknowledge
ment

Numeric

Contact data

patient

Numeric

Contact data

patient_cancer_typ
e

Text

Date contact
acknowledged
solicitation
Is the contacted person a
cancer patient?
Type of cancer contact
was diagnosed with

Contact data

eligibility

Numeric

Contact data

first_name

Text

Is the contacted person
eligible for one of the
trials?
Contact’s first name

Contact data

last_name

Text

Contact’s last name

Contact data

gender

Numeric

Gender

1=Male 2=Female

Contact data

race/ethnicity

Numeric

Race/ethnicity

1=African American / Black
2=American Indian / Alaska
Native 3=Asian / Pacific
Islander 4=Hispanic 5=Middle
Eastern 6=White 7=Other

Comments

mm/dd/yyyy

mm/dd/yyyy
1=yes 0=no

mm/dd/yyyy

1=yes 0=no

1=non-small cell lung cancer
2=colon cancer 3=breast
cancer 4=prostate cancer
5=kidney cancer 6=lymphoma
7=Other
1=yes 0=no
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Contact data

Educatio
n

Numeric

Highest education

Contact data

interventi
onresponse

Numeric

Contact data

info_purp
ose

Numeric

Contact data

value

Numeric

Contact data

concern

Numeric

Contact data

contact_f
orm_use

Numeric

Contact data

follow-up

Numeric

Contact data

consultat
ion

Numeric

Contact data
Message data

enrolled
day-sent

Numeric
Numeric

Did you respond to the
social media recruitment
message because you
would like to learn more
about a clinical trial?
Are you gathering
information for yourself
or on behalf of someone
else?
How helpful would you
say is it when research
institutions reach out
directly to potential
clinical trial participants
via Twitter?
How concerned are you
about researchers and
research institutions
monitoring Twitter
conversations to identify
and contact potential
study participants for
clinical trials?
Contact used contact
form on clinical trial web
page
USC Norris team
followed up with contact
Contact had formal
consultation with a
USC/Norris physician or
trial coordinator
Contact enrolled
Day message was sent

Message data

time_sent

Numeric

Time message was sent

1=No schooling completed
2=Nursery school to 8th grade
3=Some high school, no
diploma 4=High school
graduate, diploma or the
equivalent (for example: GED)
5=Some college credit, no
degree
6=Trade/technical/vocational
training 7=Associate degree
8=Bachelor’s degree
9=Master’s degree
10=Professional degree
11=Doctorate degree
1=yes 0=no

1=For myself 2=On behalf of
someone else

1=Very helpful 2=Helpful
3=Somewhat helpful 4=Not
helpful at all 5=Don’t know

1=Very concerned
2=Somewhat concerned
3=Not too concerned 4=Not
concerned at all 5=Don't know

1=yes 0=no

1=yes 0=no

1=yes 0=no

1=yes 0=no
1=Monday 2=Tuesday
3=Wednesday 4=Thursday
5=Friday 6=Saturday
7=Sunday
hh:mm:sec

Not available
for ads since
social media
networks have
an internal
process for
displaying ads.
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Message data

image

Numeric

Image included in the
message

0=No 1=Yes

Message data

message_clicks

Numeric

Total number of
message link clicks after
1 week

0, 1, 2, 3,…

Message data

click_time

Numeric

Time of click on message
link

Message data

impressions

Numeric

0, 1, 2, 3,…

Message data

retweet_Twitter

Numeric

Total number of
message impressions
after 1 week
Message shares

Message data

reply_Twitter

Numeric

0, 1, 2, 3,…

Message data

likes_Twitter

Numeric

Message
replies/comments
Message likes

Website data

sessions

Numeric

0, 1, 2, 3,…

Website data

clicks

Numeric

Website sessions
referred to by Twitter
message after 1 week
Website link clicks

Website data

users

Numeric

Website users

0, 1, 2, 3,…

Website data

exits

Numeric

Webisite exits

0, 1, 2, 3,…

Website data

session_duration

Numeric

Duration (in seconds) of
users' sessions.

0, 1, 2, 3,…

Website data

time_onpage

Numeric

Time on page

0, 1, 2, 3,…

Website data

pageviews

Numeric

Pageviews

0, 1, 2, 3,…

hh:mm:sec
(Data will be
collected using
two
approaches (1)
using thirdparty
application
ClickMeter and
(B) rails
backend (ie,
when a
webpage is
loaded on the
educational
website itself.
The SM
platforms and
Google don't
provide this
type of
information.)

0, 1, 2, 3,…

0, 1, 2, 3,…

0, 1, 2, 3,…
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APPENDIX 6. QUESTIONNAIRE FOR PROSPECTIVE STUDY
PARTICIPANTS
(i.e., those who contacted the study team in response to the SM recruitment)

1. Prospective participant survey consent (oral, over the phone)
Are you 18 or older?
• Yes (proceed)
• No (We are sorry but participants must be 18 or older to participate. We appreciate your
interest.)
Purpose of the study: We are studying the acceptability and effectiveness of social media
listening and recruitment on Twitter to enhance enrollment for clinical trials. Your participation in
this 5-min survey will help us understand who we were able to reach with these messages, and
allow us to connect you with the right team at the USC Norris Cancer Center. The questions will
ask demographic information, such as your age, gender, education, and your opinion about the
use of Twitter, in particular listening to Twitter user conversations, for clinical trial recruitment.
Voluntary participation: Participating in this survey is entirely voluntary and anonymous. You
can withdraw from the survey or skip questions at any time without negative consequences. The
information you provide will be confidential and only used for the purpose of this research
project. Your information will not be shared with third parties.
Cost: There is no cost to you for taking part in this study and completing this survey.
Compensation: There is no compensation for taking part in this study and completing this
survey.
If you have further questions, feel free to contact the study team at the University of Southern
California. Principal investigator: Katja Reuter (katja.reuter@usc.edu).
Do you consent?
•
•

Agree
Don’t agree.

2. Prospective participant data collection sheet
1. Name of prospective participant
a. First name
b. Last name
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2. What’s your Twitter handle?
a. ________________________
b. Prefer not to disclose
3. What’s your email?
4. What’s your birth date
5. Are you…?
• Female
• Male
• Other
• Prefer not to disclose
6. How do you describe yourself? (check all that apply)
• African American / Black
• American Indian / Alaska Native
• Asian / Pacific Islander
• Hispanic
• Middle Eastern
• White
• Other
• Prefer not to disclose
7. What is the highest degree or level of school you have completed?
• No schooling completed
• Nursery school to 8th grade
• Some high school, no diploma
• High school graduate, diploma or the equivalent (for example: GED)
• Some college credit, no degree
• Trade/technical/vocational training
• Associate degree
•
Bachelor’s degree
•
Master’s degree
•
Professional degree
•
Doctorate degree
•
Prefer not to disclose
8. Did you respond to the social media recruitment message because you would like to
learn more about a clinical trial?
a. Yes
b. No
9. Are you gathering information for yourself or on behalf of someone else?
a. For myself
b. On behalf of someone else
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10. How helpful would you say is it when research institutions reach out directly to potential
clinical trial participants via Twitter?
a. Very helpful
b. Helpful
c. Somewhat helpful
d. Not helpful at all
e. Don’t know
11. How concerned are you about researchers and research institutions monitoring Twitter
conversations to identify and contact potential study participants for clinical trials?
a. Very concerned
b. Somewhat concerned
c. Not too concerned
d. Not concerned at all
e. Don't know
12. When were you diagnosed with cancer?
13. Do you have active cancer? (Only if yes triage to USC Norris team)
a. Is it visible on scans (CT, MRI)?
b. Are you on active treatment?
14. Are you able to do activities of daily life independently? (e.g., eating, drinking, bathing)
15. Do you have a copy of your medical records?
16. Are you currently a patient at
a. USC Norris Comprehensive Cancer Center, or
b. USC Keck Medical Center, or
c. LA County USC?
17. Any other comments you want to share (free text)
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