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Abstract

Background/Aims—Despite widespread Internet adoption, online advertising remains an
underutilized tool to recruit participants into clinical trials. Whether online advertising is a cost-
effective method to enroll participants compared to other traditional forms of recruitment is not
known.

Methods—Recruitment for the SPIRIT trial, a community-based study of cancer survivors, was
conducted from June 2015 through December 2016 via in-person community fairs, advertisements
in periodicals, and direct postal mailings. In addition, “Right Column” banner ads were purchased
from Facebook to direct participants to the SPIRIT website. Response rates, costs of traditional
and online advertisements, and demographic data were determined and compared across different
online and traditional recruitment strategies. Micro-trials optimizing features of online
advertisements were also explored.

Results—Of the 406 respondents to our overall outreach efforts, 6% (24 of 406) were referred
from online advertising. Facebook advertisements were shown over 3 million times (impressions)
to 124,476 people, which resulted in 4,401 clicks on our advertisement. Of these, 24 people
ultimately contacted study staff, 6 underwent pre-screening, and 4 enrolled in the study. The cost
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of online advertising per enrollee was $794 when targeting a general population versus $1426
when accounting for strategies that specifically targeted African Americans or men. By contrast,
community fairs, direct mail, or periodicals cost $917, $799, or $436 per enrollee, respectively.
Utilization of micro-trials to assess online ads identified subtleties (e.g. use of an advertisement
title) that substantially impacted viewer interest in our trial.

Conclusions—Online advertisements effectively directed a relevant population to our website,
which resulted in new enrollees in the SPIRIT trial at a cost comparable to traditional methods.
Costs were substantially greater with online recruitment when targeting under-represented
populations, however. Additional research using online micro-trial tools is needed to evaluate
means of more precise recruitment to improve yields in under-represented groups. Potential gains
from faster recruitment speed remain to be determined.
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Background/aims

Since their introduction in October 1948, clinical trials continue to be the gold standard for
providing high quality answers to clinical research questions.2 One of the primary
challenges and costs to conducting clinical trials is recruitment. It has been estimated that
less than half of clinical trials meet recruitment goals without extending the length of the
trial.>~" This often results in underpowered studies, inconclusive results, and trial failure.8-12
More alarmingly, non-significant findings due to ineffective recruitment may increase the
risk that evaluation of potentially effective interventions would end prematurely.13

The Internet is a promising means of recruiting participants, representing an effective tool
for disseminating information14 that has been rapidly adopted by all age groups. In the
United States, Internet use is now widespread, e.g. 99% among 18-29 year-olds and 64%
among adults ages 65 years and greater.1® Initial experiences with websites as a means of
recruiting participants into studies have been positive in terms of speed and efficacy of
recruitment.16-19 Furthermore, online recruitment efforts have been found in select studies
to be more cost-effective than traditional strategies, able to reach diverse ethnic groups,?!
and can even be used as a randomization tool.22 This is particularly relevant for cancer trials
which have traditionally low representation of ethnically/racially diverse groups.23 Despite
these reports and broad adoption of web-based marketing approaches by industry,
effectiveness research of different online recruitment strategies has not been performed.

In this context, we studied the recruitment experience of the Survivorship Promotion In
Reducing IGF-1 Trial (SPIRIT) to determine: (1) whether online advertisements could direct
a targeted audience to the trial’s website; (2) the relative costs of online advertising versus
traditional modes of clinical trial recruitment (e.g. newspapers, direct mail); and (3) the role
of micro-trials to optimize recruitment participation. We hypothesized that online ads would
yield trial enrollees at a comparable cost to traditional methods and that micro-trials would
afford an opportunity to improve recruitment among groups with traditionally lower
participation rates in clinical trials.
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Methods

Study design

SPIRIT was a 3-arm parallel, randomized controlled trial funded by the Maryland Cigarette
Restitution Fund. Its goal was to examine changes in insulin growth factor-1, a biomarker
for cancer, among cancer survivors randomized to either a behavioral weight loss
intervention, metformin, or a self-directed control. Details of the trial may be found in
Supplement Table S1. Behavioral weight loss involved coach calls, initially weekly and then
monthly, web utilization, and self-weighing at home. The metformin arm entailed daily
compliance with metformin, a pill diary, and calls from study staff (initially weekly, then
later monthly). The study duration was 1 year. In addition to their intervention requirements,
participants were asked to participate in 4 study visits, which involved questionnaires,
phlebotomy, stool and urine collection, as well as anthropomorphic assessments (height,
weight, blood pressure). Incentives for participation included small monetary allocations at
each data collection visit, gifts, and lab or physical exam findings (e.g. blood pressure).
Enrollment and execution of the SPIRIT protocol (baseline and follow-up visits) took place
at the Johns Hopkins ProHealth ambulatory research clinic in Woodlawn (West Baltimore),
Maryland.

Recruitment population

Recruitment for SPIRIT occurred between June 2015 and December 2016. The recruitment
target was 120 participants in the Baltimore metropolitan area with the goal that 50% would
be African American and 50% female. Recruitment targeted participants age 18 or older,
who were in remission from a prior malignancy with no active cancer treatment within the
last 3 months. In addition, participants needed to be overweight (body mass index =25
kg/m?2) with regular access to a computer with internet connection. Adults with medication-
treated diabetes, an elevated blood sugar (BG =200 mg/dL or Alc =7%), or active
enrollment in a weight loss program were excluded. Additional details regarding the trial’s
inclusion and exclusion criteria are also found in Supplement Table S1.

Traditional recruitment strategies

The SPIRIT trial simultaneously implemented several recruitment strategies that were
approved by the Johns Hopkins Institutional Review Board (IRB) (for details see
Supplement Material SM1). Investigators adjusted recruitment strategies throughout the
course of the trial to meet recruitment goals. For example, staff chose to target certain zip
codes for mailings in order to increase the number of African American enrollees. Approved
strategies included: (1) targeted mailings of invitational materials (letter and/or brochure) to
lists of cancer survivors; (2) placement of brochures in physician offices in Hopkins-
affiliated clinics; (3) distribution of flyers in various community settings (e.g. health fairs);
(4) direct referral from study physicians; (5) word-of-mouth; and (6) advertisement in local
periodicals. With regards to targeted mailings, in addition to contact information of prior
study participants who requested to be contacted about new studies, new addresses were
purchased from commercial vendors, who mailed study brochures to these individuals on
behalf of the investigative team. The investigative team did not receive names or addresses
of the people who are on the vendor’s mailing lists. Periodical advertisements were about
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half a page in terms of space and were limited to local newspapers in communities
surrounding the ProHealth research center.

Online recruitment strategies

Investigators also received IRB approval for several online recruitment strategies about half-
way through the recruitment process. A public website (domain name: spirittrial.org) was
created using an online web-hosting service (Weebly, San Francisco, CA) and managed by
the study team. The website was launched on September 5™, 2015 and provided information
about the trial (principal investigator, clinicaltrials.gov registration number, IRB number,
contact information, and study clinic), funding source, participant eligibility criteria,
instructions on how to get to the study center, and an embedded, secure form enabling
interested visitors to request prescreening by the study staff (Qualtrics, Provo, UT). Text for
the website was adapted from IRB-approved printed materials. The website used a
responsive design, which renders an optimized page for both desktop and mobile devices.
Anonymous aggregate visitor data (volume, demographic information, geographic location,
and referral source) were collected by Google Analytics (Alphabet Inc, Mountain View,
CA).

In addition, we received IRB approval to conduct online advertising with paid banner
advertisements via Facebook (Menlo Park, CA) to attract users to the SPIRIT website. These
advertisements ran from February 12t through April 28t and July 19t through August 3™,
2016. Facebook recorded the number of times an advertisement was displayed on a user’s
web browser (“impressions”), the number of unique Facebook accounts with an
advertisement displayed at least once (a surrogate for individual people also called “reach”),
the number of clicks on each advertisement, and the cost per click for each advertisement
(total ad cost divided by clicks). Cost per click is a surrogate for advertisement performance;
a lower cost per click represents greater advertisement traffic.

Facebook advertisements were designed with a goal to direct traffic to the trial’s website and
were positioned on the “Desktop Right Column,” a static image to the side of a user’s
newsfeed that stays in the screen (even despite scrolling) for the duration of the session.
Each advertisement included one image, a “headline” title of less than 25 characters, and a
brief message of less than 70 characters. The audience was selected for English language
users, age =18 years, with select Facebook interests, which were chosen from a list of
available prompts provided by Facebook (Supplement Table SM2). We employed two
campaign strategies during the SPIRIT trial: (1) a general campaign, which included
Facebook users within the geographic areas 20 miles around the ProHealth Clinical
Research Center in Baltimore, Maryland, and 30 miles around Frederick, Maryland; and (2)
a targeted campaign, restricted to specific zip codes or to men only (described below).
Results from Facebook campaigns were reported for the general strategy, targeted strategy,
and overall.

Facebook micro-trials

Employing a proprietary algorithm, Facebook offers the possibility to optimize ad objectives
through micro-trials. We evaluated 4 strategies using this tool: targeted demographic
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characteristics (race/sex), alternative advertisement logo designs, alternative advertisement
titles, and alternative advertisement texts. With regards to targeted demographics, we
deployed advertisements (a) to zip code with a greater population of African Americans in
the Baltimore area (21205, 21207, 21213, 21215, 21216, 21217, 21218, 21244, 21133), (b)
to a subset of two of these zip codes (21215 & 21133) that based on staff experience had
high rates of trial participation by African Americans, and (c) to male web-users only.

The evaluated logos included the Johns Hopkins Medicine logo, the SPIRIT trial logo, a
combined logo (Hopkins plus SPIRIT logos), a staff group photo combined with the Johns
Hopkins Medicine logo, and a staff group photo combined with the SPIRIT trial logo. The
two compared titles were “Weight loss & Cancer” and “Cancer Survivor Trial.” The three
evaluated text versions were: “New study for overweight, cancer survivors at Johns Hopkins
ProHealth. Learn more!,” “Join SPIRIT, a new trial for overweight, cancer survivors at Johns
Hopkins off 1-695!1,” or “SPIRIT is a weight loss trial for cancer survivors at Hopkins. Click
here to learn more!”

Staff contact

Interested adults could reply to the study via phone, mailer card, email, or online. All
inquiries for additional information and source of inquiry (periodical, mailed brochure,
website, email) were tracked by staff in an encrypted database. Staff would then contact
interested adults via telephone. After providing verbal consent, a pre-screen telephone
interview was conducted over the phone. Eligible adults who remained interested were
invited to attend a screening visit at the ProHealth research clinic. During the in-person
screening visit, written informed consent was obtained, along with other baseline
measurements and demographic information such as age, sex, race, income (<$50,000,
$50,000 to 75,000, $75,000 to 100,000, and $100,000+), education level (some high school
or less, high school or GED, some college, college graduate), and source of referral
(Facebook, community fairs, mail/brochure, periodicals, and other). These data were
maintained for those who prescreened as well as those who later enrolled in the study.

Cost analysis

All contacts and means of contact were maintained by study staff in a secure database.
Persons who were prescreened and enrolled in the study were followed by the study data
manager, which tracked demographic information and responses. Costs for each advertising
modality were derived from Hopkins financial reports of the trial’s expenses. The cost of
fairs was based on booth registration fees and did not include staff time at the fairs. The cost
of periodicals was based on the aggregate cost of each periodical’s fees. Direct mailing costs
were estimated using known rates for address purchases, printing, mailing, and postage reply
costs. Responses and costs were aggregated by type (Facebook, community fairs, mail/
brochure, periodicals, and other).
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Overall trial recruitment and website visitation metrics

A total of 406 adults responded to our outreach efforts (Figure 1); 6% (24 of 406) were
referred from online advertisements. Initiation of online advertisements corresponded with
higher webpage visitation (Figure 2, panel A) with 38% of website referrals coming from
Facebook or Facebook related applications (Figure 2, panel B). The majority of online
visitors had Internet protocol (IP) addresses associated with Baltimore City or Baltimore
County (Figure 2, panel C).

Facebook performance

The general Facebook strategy was shown over 1.5 million times to over 88 thousand
people; $2,383 was spent on this strategy which resulted in 2,618 clicks to our webpage at a
rate of $0.91/click (Table 1). Strategies targeting select zip codes with a greater population
of African Americans cost more per click at $1.73/click (9 zip codes) and $2.72/click (2 zip
codes), respectively. Similarly, a campaign strategy targeting men only cost more than the
general strategy at $1.72/click.

The general strategy resulted in 16 contacts with 5 undergoing prescreen and 3 enrolling in
the SPIRIT trial at a cost of $794 per enrollee (Table 2). Strategies restricted to
predominantly African American zip codes yielded 7 contacts, but no screenees or enrollees.
A strategy targeting men alone yielded only 1 contact, who ultimately prescreened and
enrolled at a cost of $1,105.

Comparison of recruitment modality

Overall, Facebook resulted in 24 contacts, 9 screenees, and 4 enrollees. It was the most
expensive modality at a cost of $1,426 per enrollee (Table 3). However, the majority of
enrollees came from the general strategy that did not target African American zip codes or
men alone. The cost of this general Facebook strategy (excluding strategies that targeted
African Americans or men) was lower at $794 per enrollee. Fairs resulted in 10 contacts, 3
screenees, and 3 enrollees at a rate of $917 per enrollee. Mailed brochures, which
represented the main recruitment strategy, was associated with 220 contacts, 81 screenees,
and 65 enrollees at a rate of $799 per enrollee. Note that mailers to known contacts yielded
43 contacts at a cost of $430 ($10/enrollee). The cheapest aggregate modality was
periodicals, which resulted in 84 contacts, 34 screenees, and 25 enrollees at a rate of $436/
enrollee.

Demographic characteristics of participants who completed the screening visit or were
enrolled by recruitment modality may be seen in Supplement Table S2. Notably, the average
age of Facebook screenees was 65 years, 83% were women, 0% were African American,
income level was predominantly less than $75,000, and education level was high school
graduate/GED or greater.
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Online advertisement optimization

We utilized Facebook’s randomization tool to compare different features of our online
advertisements to optimize yields (Table 4). While comparison of the Johns Hopkins
Medicine logo and the SPIRIT trial logo were equivocal, a small change in title from
“Weight Loss & Cancer” to “Cancer Survivor Trial” increased efficacy and resulted in lower
costs per click, from $5.96/click to $1.76/click. Minor changes in text had little impact on
click rates.

Discussion

In this trial that enrolled cancer survivors, we found that online advertisements through
Facebook were efficacious in directing the study’s target population to our website, which
resulted in both screenees and enrollees in our clinical trial. Although targeted Facebook
advertisements were not effective at recruiting African Americans or men into the trial,
overall it did successfully reach eligible participants at a cost comparable to direct mail and
cheaper than in-person fairs. With online tools affording an opportunity to employ micro-
trials to evaluate a range of recruitment strategies, online advertising represents a means of
objectively-based revisions to recruitment materials that can potentially improve yields over
time. Online recruitment may also enable more agile recruitment by reducing the times
between the definition of the recruitment strategy and the implementation of recruitment
efforts, and that between the latter and actual enrollment. Such improved agility may be of
importance to some researchers; although, their magnitude remains to be assessed.

Internet utilization has been on the rise across demographic groups.1®> While there is well-
known value to online advertising for commercial purposes, evidence in support of online
recruitment for clinical studies is still sparse.242> Our study adds to existing evidence that
online recruitment efforts can be a cost-effective recruitment tool for targeting potential
participants meeting several important geographic, demographic, and medical conditions of
a clinical study. However, it should be noted that the absolute numbers achieved via online
recruitment in our trial were low (only 6% of total trial enrollees). While this may reflect
late utilization of online strategies and lower investment in online advertisements compared
to other modalities (for example mailed brochure), it remains unclear whether there are
plateau effects that could cap online recruitment yields regardless of greater spending. The
scalability of these methods remains an important topic for future research.

Our study showed that one online recruitment strategy, right column Facebook banner
advertisements, performed comparably cost-wise, to direct mail and was less expensive than
in-person fairs. However, when under-represented groups (African Americans or men) were
targeted using the same Facebook advertisements, Facebook was substantially more
expensive and did not perform as well as other methods. These findings suggest that simply
changing target audience is not enough to overcome recruitment barriers. Rather,
presentation, message, and mode may be important considerations for enrolling certain
groups of participants. While Facebook is the most popular social media platform,1° the use
of the site among subgroups may vary. Targeting other popular social media platforms more
popular among African American communities, (e.g., Instagram)26 may improve efficacy.
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Furthermore, our study highlights a role for adopting a multi-modal recruitment strategy in
order to achieve demographic study targets.

Online recruitment affords an opportunity to conduct micro-trials to refine recruitment
materials and optimize yields. In our study, we found that small changes to text or logo had
little impact on visitation to our study website. However, a subtle and unanticipated change
in title more than tripled traffic to our website. We expect that there are many such factors
unanticipated by investigators at the time recruitment materials are developed. It is possible
that employing ethnographic research informed by patient interactions or community
advisory boards prior to initiating recruitment campaigns might help identify and avoid
ineffective recruitment materials. However, it is also possible that a completely agnostic
approach that employs iterative micro-trials may be necessary to tailor recruitment messages
to different subgroups. However, to implement an agnostic approach, it will be necessary to
work closely with IRBs on how to secure approval for not only this approach but also
messaging.

This study had limitations. First, accurate estimation of costs is inherently challenging. This
issue is compounded by the fact that comparing recruitment costs was not a pre-planned
outcome of the trial. As a result, we did not have information on the timeliness of response,
how participants chose to respond to media, and details related to many expenses, including
staff effort to design brochures, present at fairs, as well as design and maintain the banner
advertisements and website. Second, our study had specific inclusion and exclusion criteria
as well as study obligations that may not be readily applicable to other clinical trials or
studies. Third, this study did not explore all advertising methods (television, radio, in-clinic
recruitment), which may also be an important means of advertising for other studies. Fourth,
our study focused on only one form of online advertisements (right column banner ads) that
we thought a prioriwould be comparable to other traditional means of advertising. It is
possible that other forms of online recruitment (blogs, news feeds, search engine
advertisements, etc) could differ in terms of cost effectiveness. For example, there is
growing enthusiasm for recruitment via electronic medical records, which was not explored
in this study. Fifth, the implementation of our micro-trials to target African Americans or
men evolved during the course of the recruitment period based on trial needs at that time.
While this reflects a real-life application and advantage of online recruitment methods, it
limits the robustness of our contrasts across Facebook ads. Finally, we were unable to track
if respondents had seen multiple advertisements from different sources. This could be an
important consideration for recruitment strategies in other trials.

This study also has many meaningful strengths. Online recruitment strategies were tested in
the context of an actual community-based trial, which involved two commonly utilized
interventions (pill and behavioral). Furthermore, we collected sufficient demographic
information to examine the effects of different recruitment methods on participants that
participate in trials less, namely, African Americans and men. Finally, the breadth of
strategies employed by this study provide an opportunity to compare novel and traditional
recruitment strategies, while minimizing confounding influences from different trials,
temporal trends, or other target populations.
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This study has important implications. Internet utilization is on the rise and patterns of
engagement in traditional media are changing, such that exploration and understanding of
online strategies to reach a diverse population of study participants is critical for the success
and generalizability of future clinical trials. While the relevance of traditional outreach
methods long-term remains unclear, adaptive behaviors to online advertising — for example,
desensitization to advertisements, advertisement-blocking software, new privacy protection
policies limiting accurate targeting — also raise questions about the long-term viability of
online techniques. Ultimately, a multiprong strategy involving traditional and novel methods
may continue to be a mainstay for meeting recruitment quotas, which represents an
important topic for future research.

In conclusion, we found that Facebook advertisements directed a target population to our
trial that resulted in enrollees. While general Facebook recruitment strategies were not
superior to traditional methods from a cost perspective, the opportunity to optimize
recruitment messaging through micro-trials offers the potential for precision recruitment
with greater yields over time. Further research is needed to evaluate online randomization
tools to enhance recruitment in the context of online campaigns.

Acknowledgments

SPIRIT was supported by the Maryland Cigarette Restitution Fund (CRF) Program. SPJ was supported by grants
NIH/NIDDK T32DK007732-20 and NIH/NHLBI K23HL13527301. TBP was supported by grants HRSA
T32HP10025B0 and NIH/NHLBI 2T32HL007180-41A1.

This trial is registered at clinicaltrials.gov, number: NCT02431676.
The authors thank Manik Arora, Simon Zhu, and Seamus Wang for their contributions to the assembly of Facebook

data. We also thank the staff at the ProHealth Clinical Research Center for all their efforts in tracking recruitment
data.

Abbreviations

SPIRIT Survivorship Promotion In Reducing IGF-1 Trial

References

1. Streptomycin treatment of pulmonary tuberculosis. Br Med J. 1948; 2:769-782. [PubMed:
18890300]

2. Kunz R, Vist G, Oxman AD. Randomisation to protect against selection bias in healthcare trials.
Cochrane Database Syst Rev. 2007; (2):MR000012. [PubMed: 17443633]

3. Ross S, Grant A, Counsell C, et al. Barriers to participation in randomised controlled trials: a
systematic review. J Clin Epidemiol. 1999; 52:1143-1156. [PubMed: 10580777]

4. Charlson ME, Horwitz RI. Applying results of randomised trials to clinical practice: impact of
losses before randomisation. Br Med J (Clin Res Ed). 1984; 289:1281-1284.

5. Haidich AB, loannidis JP. Patterns of patient enroliment in randomized controlled trials. J Clin
Epidemiol. 2001; 54:877-883. [PubMed: 11520646]

6. Foy R, Parry J, Duggan A, et al. How evidence based are recruitment strategies to randomized
controlled trials in primary care? Experience from seven studies. Fam Pract. 2003; 20:83-92.
[PubMed: 12509377]

7. McDonald AM, Knight RC, Campbell MK, et al. What influences recruitment to randomised
controlled trials? A review of trials funded by two UK funding agencies. Trials. 2006; 7:9.
[PubMed: 16603070]

Clin Trials. Author manuscript; available in PMC 2019 April 01.


http://clinicaltrials.gov

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Juraschek et al.

Page 10

8. Sood A, Prasad K, Chhatwani L, et al. Patients’ attitudes and preferences about participation and

recruitment strategies in clinical trials. Mayo Clin Proc. 2009; 84:243-247. [PubMed: 19252111]

9. Hunninghake DB, Darby CA, Probstfield JL. Recruitment experience in clinical trials: literature

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

summary and annotated bibliography. Control Clin Trials. 1987; 8(4 Suppl):6S-30S. [PubMed:
3326716]

10.

Easterbrook PJ, Matthews DR. Fate of research studies. J R Soc Med. 1992; 85:71-76. [PubMed:
1538384]

Holden G, Rosenberg G, Barker K, et al. The recruitment of research participants: a review. Soc
Work Health Care. 1993; 19:1-44.

Ashery RS, McAuliffe WE. Implementation issues and techniques in randomized trials of
outpatient psychosocial treatments for drug abusers: recruitment of subjects. Am J Drug Alcohol
Abuse. 1992; 18:305-329. [PubMed: 1329493]

Treweek S, Pitkethly M, Cook J, et al. Strategies to improve recruitment to randomised controlled
trials. Cochrane Database Syst Rev. 2010; (4):MR000013.

Cline RJW, Haynes KM. Consumer health information seeking on the Internet: the state of the art.
Health Educ Res. 2001; 16:671-692. [PubMed: 11780707]

Pew Research Center: Internet & Technology. Internet/broadband fact sheet. http://
www.pewinternet.org/fact-sheet/internet-broadband/ (2017, accessed 14 July 2017)

Arab L, Hahn H, Henry J, et al. Using the web for recruitment, screen, tracking, data management,
and quality control in a dietary assessment clinical validation trial. Contemp Clin Trials. 2010;
31:138-146. [PubMed: 19925884]

Tweet MS, Gulati R, Aase LA, et al. Spontaneous coronary artery dissection: a disease-specific,
social networking community-initiated study. Mayo Clin Proc. 2011; 86:845-850. [PubMed:
21878595]

Quach S, Pereira JA, Russell ML, et al. The good, bad, and ugly of online recruitment of parents
for health-related focus groups: lessons learned. J Med Internet Res. 2013; 15:€250. [PubMed:
24231040]

Graham AL, Milner P, Saul JE, et al. Online advertising as a public health and recruitment tool:
comparison of different media campaigns to increase demand for smoking cessation interventions.
J Med Internet Res. 2008; 10:e50. [PubMed: 19073542]

Nash EL, Gilroy D, Srikusalanukul W, et al. Facebook advertising for participant recruitment into a
blood pressure clinical trial. J Hypertens. 2017; 35:2527-2531. [PubMed: 28704263]

Graham AL, Fang Y, Moreno JL, et al. Online advertising to reach and recruit Latino smokers to an
internet cessation program: impact and costs. J Med Internet Res. 2012; 14:e116. [PubMed:
22954502]

Jones RB, Goldsmith L, Hewson P, et al. Recruitment to online therapies for depression: pilot
cluster randomized controlled trial. J Med Internet Res. 2013; 15:e45. [PubMed: 23462072]
Murthy VH, Krumholz HM, Gross CP. Participation in cancer clinical trials: race-, sex-, and age-
based disparities. JAMA. 2004; 291:2720-2726. [PubMed: 15187053]

Christensen T, Riis AH, Hatch EE, et al. Costs and efficiency of online and offline recruitment
methods: a web-based cohort study. J Med Internet Res. 2017; 19:e58. [PubMed: 28249833]
Leach LS, Butterworth P, Poyser C, et al. Online recruitment: feasibility, cost, and
representativeness in a study of postpartum women. J Med Internet Res. 2017; 19:e61. [PubMed:
28274906]

American Press Institute. Race, ethnicity, and the use of social media for news. https://
www.americanpressinstitute.org/publications/reports/survey-research/race-ethnicity-social-media-
news/ (2015, accessed 30 August 2017)

Clin Trials. Author manuscript; available in PMC 2019 April 01.


http://www.pewinternet.org/fact-sheet/internet-broadband/
http://www.pewinternet.org/fact-sheet/internet-broadband/
https://www.americanpressinstitute.org/publications/reports/survey-research/race-ethnicity-social-media-news/
https://www.americanpressinstitute.org/publications/reports/survey-research/race-ethnicity-social-media-news/
https://www.americanpressinstitute.org/publications/reports/survey-research/race-ethnicity-social-media-news/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Juraschek et al.

Fairs

N=10

Word of Mouth

N =52

Periodical
Advertisements

N =84

Online Advertisements

N =24

Page 11

Total Enrolled
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Figurel.
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Could not be reached interested

Unable to or did attend
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Recruitment funnel for SPIRIT trial demonstrating number of recruited participants by

source.

Clin Trials. Author manuscript; available in PMC 2019 April 01.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Juraschek et al.

>

Number of website visitors

Date

B Source of Visitors

2 Direct

O Facebook

® Google search

® HopkinsMedicine

W Other

1 056

Figure 2.
Google analytics metrics demonstrating (A) number of webpage sessions between February

1, 2016 and August 31, 2016, (B) source of webpage referrals (direct, Facebook, Google

search, Hopkins Medicine webpage referral, or other), and (C) geographic density of
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referrals. Arrow designates the location of ProHealth, the clinical research site of the SPIRIT

study.
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