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A B S T R A C T

Background: Recruiting a hidden population, such as the population of women
at risk for alcohol-exposed pregnancy (AEP) who binge drink and are at risk of an unintended pregnancy, is challenging as this population is not typically seeking help
or part of an identifiable group. We sought to identify affordable and efficient methods of recruitment for hidden populations.
Methods: Several popular online social media and advertising sites were identified. Cities with high rates of binge drinking among women were targeted. We placed
advertisements and study notices using Facebook, Twitter, Craigslist, University postings, and ClinicalTrials.gov.
Results: For this study, 75 women at risk for AEP were recruited from across the U.S. within 7months. Online advertising for study participants on Craigslist resulted
in enrollment of the majority 51 (68%) of the study participants. While Craigslist advertising could be tailored to specific locations with high rates of binge drinking
among women, there were challenges to using Craigslist. These included automated deletion due to repeated postings and mention of sexual behavior or drinking,
requiring increased efforts and resources by the study team. Several strategies were developed to optimize advertising on Craigslist. Approximately 100 h of staff time
valued at $2500 was needed over the 7-month recruitment period.
Discussion: Despite challenges, the target sample of women at risk for AEP was recruited in the 7month recruitment period using online advertising methods. We
recommend that researchers consider online classified advertisements when recruiting from non-help seeking populations. By taking advantage of national data to
target specific risk factors, and by tailoring advertising efforts, it is possible to efficiently and affordably recruit a non-treatment seeking sample.

1. Introduction

Recruiting community-based participants to research studies is
often challenging. The challenge is magnified when a study seeks par-
ticipants who are not troubled by symptoms and are not seeking help.
Traditional recruitment methods include, but are not limited to,
snowball sampling, paper flyers, random digit dialing, direct mail,
community fairs, or ads in magazines and newspapers. While tradi-
tional recruitment methods have rarely been examined for effectiveness
(Head et al., 2016), some investigators have begun to compare tradi-
tional to online recruitment methods in terms of efficiency and cost
(Juraschek et al., 2018; Leach et al., 2017). Others have compared
different types of online research recruitment, primarily for health re-
search surveys that collect cross-sectional data (Dworkin et al., 2016;
Lane et al., 2015; Musiat et al., 2016). A minority of investigators have
reported on online methods to recruit participants for intervention
studies (Bijker et al., 2016; Blake et al., 2016; Choi et al., 2017;
Routledge et al., 2017). Even fewer addressed the challenge of re-
cruiting non-treatment-seeking samples for online studies (Ibarra et al.,

2018; Wise et al., 2016). Ibarra and colleagues described several chal-
lenges of online recruitment including difficulty in reaching “hidden”
samples with advertising, overcoming hesitancy to report honestly
about stigmatized behaviors such as smoking during pregnancy, the
potential for fraudulent responses by bots or low-quality responses by
humans responding excessively carelessly or rapidly to eligibility sur-
veys on crowdsourcing platforms such as mTurk, and the paucity of
data on retention of online recruits in prospective studies.

Online research recruitment could supplement or supplant tradi-
tional recruitment methods for in-person and online studies given that
most U.S. adults (over 80%) use the Internet (Perrin and Duggan,
2015). Online free recruitment methods have included posts on Face-
book Twitter, listservs, and websites, (Head et al., 2016; Kayrouz et al.,
2016; Ramo et al., 2010; Ramo and Prochaska, 2012; Valdez et al.,
2014). Paid efforts include ads via Google adware or on Facebook, or
micro-employment opportunities on Amazon Mechanical Turk
(Buckingham et al., 2017; Dworkin et al., 2016; Juraschek et al., 2018).
A few researchers have hired web-based marketing companies to recruit
samples (Buckingham et al., 2017; Musiat et al., 2016). A growing
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number of studies have used free or paid (Head et al., 2016; Kayrouz
et al., 2016; Ramo et al., 2010; Ramo and Prochaska, 2012; Valdez
et al., 2014) online classified ad websites to recruit research partici-
pants (Antoun et al., 2016; Head et al., 2016; Worthen, 2014). This
work has led to at least one review of the literature of online recruit-
ment methods.(Lane et al., 2015), along with a few critiques of the
potential for fraud (Quach et al., 2013) and unrepresentative sampling
(Sullivan et al., 2011) when relying on online recruitment methods.

For this study, we sought to recruit women with habits of binge
drinking and ineffective contraception use that put them at risk for
unintended pregnancy. When combined, binge drinking and risk for
unintended pregnancy creates the risk of an alcohol exposed pregnancy
(AEP). The population of women at risk for AEP is not seeking help.
Women at risk of AEP do not tend to think of their drinking as a pro-
blem, and often do not recognize that they are at risk for pregnancy.
Even if they recognized their risk for AEP, women may perceive stigma
in seeking help now that more people recognize that drinking during

pregnancy is risky. Finally, recent survey studies have estimated that a
wide range of women is at risk for AEP, with up to 1 in 30 at risk of AEP
in the U.S. (Cannon et al., 2015; Green et al., 2016). Therefore, this
group is not a part of a particular clinic or other identifiable group,
making it difficult to target online ads based on their characteristics, or
to find natural groups that they join from which to recruit.

There are two previous U.S. studies that recruited women at risk of
AEP to online interventions (Tenkku et al., 2011; Montag et al., 2015).
In the St. Louis metropolitan area, investigators used traditional
methods, such as ads in local newspapers and TV, print ads in light rail
cars and grocery store receipts, and online advertising on Google
websites, that drove interested candidates to call a 1–800 number or
visit the project's website (Tenkku et al., 2011). Investigators reported
that these methods were inefficient, resulted in slower than planned
recruitment, and required extension of the recruitment period to two
years. In a study using on online brief intervention to target risky
drinking or risk of AEP among American Indian/Alaska Native women

Fig. 1. Advertisement examples.
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in California, investigators recruited participants in person in waiting
areas of three different clinics (Montag et al., 2015). Although the re-
port does not specifically discuss challenges in recruitment, we calcu-
lated that they enrolled an average of 15.5 participants per month over
17months. The purpose of this report is to add to the scant literature on
online recruitment of hidden populations. In it, we describe how we
recruited a non-help seeking population at risk for AEP for an online
intervention trial, to analyze the relative yield and the cost of online
recruitment methods, and to share lessons learned about recruiting non-
help- seeking participants for an online intervention.

2. Methods

The Contraception and Alcohol Risk Reduction Internet Intervention
(CARRII) is a fully automated, interactive, tailored, and personalized
intervention using messaging consistent with the Motivational
Interviewing counseling style to reduce the risk of alcohol-exposed

pregnancy (AEP). The CARRII intervention was tested and compared to
a non-personalized patient education condition in a pilot randomized
controlled trial (Ingersoll et al., 2018). The target population was
women aged 18–44 years old who 1) were able to become pregnant, 2)
had sexual intercourse with a man in the previous 90 days, and 3) re-
ported absent, ineffective, or intermittent contraception use and binge
drinking in the previous 90 days. A computer with Internet service
access was required, and the participants had to live in the United
States. The recruitment period ran for 7months, from early January
2015 to early August 2015. The study was approved by the University
of Virginia's Human Subjects Research Institutional Review Board.

The study team used online advertisements and traditional paper
flyers as primary recruitment methods. Because there were no public
datasets showing the rate of women at risk for AEP by location, areas
were selected by reviewing federal statistics on binge drinking rates
among women in American cities from the Behavioral Risk Factor
Surveillance System (Li et al., 2011). At the time of study recruitment,

Table 1
Applicants, eligibility and enrollment by state.

State Applicants % of total Initially Eligible % of total Enrolled % of total % of state

Alabama 6 0.63% 1 0.39% 0 0% 0%
Alaska 3 0.32% 0 0% 0 0% 0%
Arizona 15 1.58% 4 1.57% 0 0% 0%
Arkansas 3 0.32% 1 0.39% 0 0% 0%
California 36 3.80% 11 4.33% 4 5.33% 11.11%
Colorado 10 1.06% 2 0.79% 0 0% 0%
Connecticut 21 2.22% 7 2.76% 0 0% 0%
DC 18 1.90% 6 2.36% 3 4.00% 16.67%
Delaware 3 0.32% 1 0.39% 1 1.33% 33.33%
Florida 27 2.85% 8 3.15% 2 2.67% 7.41%
Georgia 15 1.58% 0 0% 0 0% 0%
Hawaii 4 0.42% 2 0.79% 0 0% 0%
Idaho 3 0.32% 1 0.39% 0 0% 0%
Illinois 9 0.95% 6 2.36% 1 1.33% 11.11%
Indiana 19 2.01% 8 3.15% 1 1.33% 5.26%
Iowa 7 0.74% 2 0.79% 0 0% 0%
Kansas 3 0.32% 1 0.39% 0 0% 0%
Kentucky 4 0.42% 1 0.39% 0 0% 0%
Louisiana 8 0.84% 4 1.57% 1 1.33% 12.50%
Maine 5 0.53% 0 0% 0 0% 0%
Maryland 41 4.33% 15 5.91% 3 4.00% 7.32%
Massachusetts 70 7.39% 13 5.12% 5 6.67% 7.14%
Michigan 30 3.17% 9 3.54% 2 2.67% 6.67%
Minnesota 20 2.11% 6 2.36% 1 1.33% 5.00%
Mississippi 3 0.32% 2 0.79% 0 0% 0%
Missouri 12 1.27% 6 2.36% 2 2.67% 16.67%
Montana 6 0.63% 2 0.79% 0 0% 0%
Nebraska 9 0.95% 0 0% 0 0% 0%
Nevada 6 0.63% 2 0.79% 0 0% 0%
New Hampshire 4 0.42% 1 0.39% 1 1.33% 25.00%
New Jersey 14 1.48% 1 0.39% 1 1.33% 7.14%
New Mexico 3 0.32% 0 0% 0 0% 0%
New York 39 4.12% 12 4.72% 2 2.67% 5.13%
North Carolina 23 2.43% 8 3.15% 2 2.67% 8.70%
North Dakota 2 0.21% 0 0% 0 0% 0%
Ohio 24 2.53% 4 1.57% 2 2.67% 8.33%
Oklahoma 7 0.74% 0 0% 0 0% 0%
Oregon 21 2.22% 6 2.36% 1 1.33% 4.76%
Pennsylvania 87 9.19% 30 11.81% 12 16.00% 13.79%
Rhode Island 15 1.58% 6 2.36% 2 2.67% 13.33%
South Carolina 6 0.63% 2 0.79% 1 1.33% 16.67%
South Dakota 1 0.11% 0 0% 0 0% 0%
Tennessee 12 1.27% 5 1.97% 0 0% 0%
Texas 23 2.43% 4 1.57% 2 2.67% 8.70%
Utah 2 0.21% 0 0% 0 0% 0%
Vermont 13 1.37% 3 1.18% 2 2.67% 15.38%
Virginia 174 18.37% 34 13.39% 15 20.00% 8.62%
Washington 11 1.16% 2 0.79% 1 1.33% 9.09%
West Virginia 7 0.74% 3 1.18% 0 0% 0%
Wisconsin 42 4.44% 12 4.72% 5 6.67% 11.90%
Wyoming 1 0.11% 0 0% 0 0% 0%
Total 947 100% 254 100% 75 100%
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cities with the highest binge drinking rates on BRFSS were Boston,
Massachusetts; Baltimore, Maryland; Philadelphia, Pennsylvania; Mil-
waukee, Wisconsin; and Detroit, Michigan. These areas and others were
then used to target advertisements as described below.

IRB-approved online advertisements were posted to online websites,
including Craigslist, Facebook, Twitter, the Clinical Trials page for the
University of Virginia, and Clinicaltrials.gov. Craigslist, a free website
with local classifieds advertising with over 50 billion views per month,
has the potential to provide researchers a cost-effective recruitment
option (Antoun et al., 2016) and may reach a broad array of potential
participants given that usage of online advertising websites by U.S.
adults doubled from 22% in 2005 to 49% in 2009 (Jones and Fox,
2009). Sample advertisements are shown in Fig. 1.

A total of 909 advertisements were posted over a period of 210 days,
887 of which were online advertisements. Most online advertisements
(867, 97.7%) were posted on Craigslist, 14 (0.02%) were posted to
Facebook, and 6 (0.01%) were posted in other areas, such as the uni-
versity clinical trials page. Based on BRFSS binge drinking data, twenty-
eight advertisements were posted to the Boston, MA Craigslist page; 21
to Philadelphia, PA; 20 to Milwaukee, WI; and 45 to Detroit, MI (due to
Craigslist's separation of advertising in the Detroit area across 3 coun-
ties). The remaining 20 (3%) online advertisements were posted across
U.S. locations.

Using a traditional recruitment approach, we also sent flyers to
colleagues for potential distribution at their universities and to the
University of Virginia Psychology Department. Additionally, paper
flyers were placed around Charlottesville, Virginia, the local site. The
advertisements directed interested candidates to the CARRII website,
which included basic information about the study and a form for in-
terested individuals to complete as the first step in determining elig-
ibility for the trial.

Recruitment data includes number of postings, location of postings,
interest forms received, location from which forms came, and re-
spondent reports of how they heard about the study. Data on study
applicants on interest forms were used to characterize respondents'

demographics and risk behaviors.

3. Results

3.1. Advertising responses

After eliminating 29 submissions that were duplicates, applications
by men and other inaccurate applications (including some that ap-
peared to have been bots based on visual inspection of nonsensical
data), 947 unique interest forms were submitted. Submissions came
from all 50 states and the District of Columbia, with Virginia (174,
18.4%), Pennsylvania (87, 9.2%), and Massachusetts (70, 7.4%) re-
presented most frequently, and Utah (2, 0.2%), South Dakota (1, 0.1%),
and Wyoming (1, 0.1%) represented least frequently (see Table 1).

3.2. Advertisement method yield

As shown in Fig. 1, among the 947 interest forms, 828 applicants
(87.4%) reported learning about the study online; 35 from flyers or
other methods; and 84 through “word of mouth”. Of those learning
about the study online, 655 (79%) reported Craigslist as the source, 157
(19%) reported that they read about the study elsewhere on the In-
ternet, and 16 (2%) reported that they heard about the study on Fa-
cebook. Of the 84 who reported learning about the study by word of
mouth, 44 (52%) heard about the study from the UVA psychology de-
partment, and 3 (4%) from another study participant. While we did not
track exposure to advertising types, we compared the yield of each
online method by reviewing the number of applicants reporting each
method as the source of their interest by the number of ads placed using
each method. When viewed in this manner, by “comparing apples to
apples,” the data show that the yield of Craigslist report by Craigslist
ads was 75.5%, of Facebook reports by Facebook ads was 114.3%, and
of other online venues was 261.7%.
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3.3. Study applicant characteristics

The average age of applicants was 27.63 years (SD=7.3, range of
15–65 years of age). The racial distribution was 671 (70.9%) White,
125 (13.2%) Black, 56 (5.9%) Biracial, 53 (5.6%) Asian, 22 (2.3%)
other, 17 (1.8%) American Indian, 2 (0.2%) Pacific Islander, and 1
(0.1%) Alaska Native. Ninety applicants (9.5%) reported Hispanic
ethnicity.

3.4. Applicant eligibility

As shown in Fig. 2, of the 947 interest forms submitted, 693 ap-
plicants were not eligible due to low risk drinking or low risk for
pregnancy. Those who remained potentially eligible (254) were con-
tacted by email and offered telephone interviews to complete the
eligibility determination process. Of the 254, 149 responded to the
invitation email, and 116 participated in telephone screenings. 75 were
determined to be eligible, and all 75 enrolled. The final number en-
rolled was 74 as one enrolled participant was determined to be in-
eligible at baseline during the analysis phase, was then classified as a
mistaken enrollment and was dropped from analysis.

3.5. Advertising challenges

When a free Craigslist ad is placed, it is first placed at the top of the
page and then moves downward as other new ads are posted. In order
to keep study advertisements at the top and most visible to users, ads
were reposted on a daily basis for high population target cities.
Unfortunately, almost immediately after posting the first few study
advertisements to Craigslist, many posts were deleted and likely never
appeared publicly. Researchers suspect this was due repeated postings
and/or mention of sexual behavior or drinking, causing the posts to be
flagged for removal. To keep posts active in the target areas, researchers
created 11 variations of the online Craigslist advertisement, and created
15 individual Craigslist accounts, each of which was required to be
verified by a unique telephone number. Even after making these
changes, 253 of the 867 advertisements were deleted shortly after being
posted, and were likely never seen by potentially eligible women. The
study team estimated that 100 h (at an estimated cost of $2500) was
spent by staff members on daily posting and reposting Craigslist ads
across different accounts and locations over the 7month recruitment
period. There are commercial services available for this process, but
they are costly and were not included in the study budget.

3.6. Interest form challenges

We discovered that 2 screening questions in the online interest form
used to determine initial eligibility were not clear enough to determine
eligibility without further review. This led to 118 applicants to be
considered “potentially eligible” but who required follow-up questions
in order to confirm eligibility, which took additional staff time.
Specifically, answer choices to 2 questions about pregnancy intention
and birth control pill usage did not initially result in determination of
pregnancy risk so these questions' answer choices were modified early
in the recruitment period.

3.7. Phone screening participation

As previously detailed, of the 254 eligible/potentially eligible par-
ticipants, fewer than half (116) participants completed a phone screen.
The remaining 138 applicants did not complete the phone screen for
reasons including 1) no longer interested in participating (n= 33) or 2)
not responding to researchers' contacts (n= 76). The average number
of times an eligible subject was contacted before a successful phone
screen was 10.31 (SD=6.52). We spent 2.89min (SD=0.73) per
contact, and total researcher time spent across contacts was estimated

at 29.33min (SD=20.25) per participant.

3.8. Fraudulent applications

Fraud is a concern among researchers who collect data online, due
to the risk of single individuals completing multiple interest forms and
potentially entering the study multiple times to earn money (Quach
et al., 2013). Attempted fraud was detected when interest forms were
inconsistent/incoherent; an example would be the city not matching the
state or country provided. When this occurred, these attempts were
assumed to be bots. It is possible that human applicants who completed
more than one interest form were among those who failed to respond to
researcher contact attempts to complete a telephone interview. Re-
quiring applicants to participate in this interview collecting final elig-
ibility data may have prevented some fraudulent applicants from pur-
suing study entry. Finally, the majority (59.8%) of interviews were
conducted by one research coordinator (RC). The remainder were
conducted by several research assistants working closely with the RC,
who either supervised or reviewed the results of each phone interview
before enrolling the subject. Using this oversight method, we did not
detect any attempts at duplicate enrollment among those who com-
pleted the telephone interview. While we have no evidence of fraudu-
lent participation, it is possible that some participants could have fab-
ricated data and participated in the 6month study. This concern is
mitigated by the time and effort required to complete telephone as-
sessments, questionnaires, and online diaries at each measurement
point, and to review and complete the 6 Cores of material. It seems
unlikely that the compensation of $150 delivered in online gift cards for
completing all study requirements was high enough to make this study
appealing to those without AEP risk.

4. Discussion

Despite challenges, the study team recruited the target sample of
women at risk for AEP in the planned 7month recruitment period using
mostly online advertising methods. Craigslist ads were cited as the
source of recruitment for the majority of study applicants, even though
Facebook and Other online methods showed higher calculated yield per
ad given their lower number of ads placed in those outlets.
Unfortunately, we were unable to calculate yield by ad views because
we did not collect this data during the recruitment period. Other re-
searchers have reported that study recruitment through online classi-
fied advertisement services, like Craigslist, may be more efficient than
other Internet recruitment methods (Antoun et al., 2016). For this non-
help-seeking population, other online means of recruiting participants
did not result in as many applicants for this study. Because the popu-
lation of women at risk for AEP is broad, there was not a Facebook
group of women who would be most likely to be eligible, and they could
only be targeted based on age. Similarly, Twitter recruitment efforts
were likely limited because there are no identifiable communities at
risk, and reach to a large population typically requires having many
followers or a trending hashtag. Although the study team was located at
a university, this did not help in recruitment efforts because most col-
lege-aged applicants were not eligible for the study due to their use of
contraception. Reviewing each application takes time and effort
(5–10min each) by the study team, and out of the 44 applications from
the university advertising source, 40 were ultimately ineligible.

While Craigslist yielded the most applicants overall, it had chal-
lenges. The most vexing was automatic deletion of advertisements,
often immediately after they were posted. Craigslist attempts to elim-
inate spam or robot postings that do not follow the Craigslist terms of
use (Craigslist Terms of Use, n.d.). Repeated postings from one account
across too many geographic locations may have registered as spam and
flagged for removal. It is also possible that because the advertisements
mentioned sexual activity and drinking specifically, they were viewed
as sensitive or inappropriate and were therefore flagged for removal.
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Automated deletions was found to be an issue in other studies using
Craigslist as a recruitment tool (Antoun et al., 2016; Worthen, 2014).
While we overcame this, it was costly in terms of staff time, requiring
about $2500 worth of time. Compared to some studies reporting
spending over $50,000 on recruitment, (e.g., Watson et al., 2018) we
think this cost is affordable.

It should be noted that the study protocol required 3 phone inter-
views across the study to verify eligibility and to collect calendar-based
retrospective recall data about drinking and contraception use. While
automated online assessments and interventions could be completed
entirely online, our team chose to require the telephone interview for
several reasons. Interviewers provided additional information and an-
swered questions about the study. Interviewers were friendly and
nonjudgmental. We anticipated a potential response bias to report
prosocial and healthy behaviors. To overcome this, interviewers em-
phasized the privacy of data collection and storage procedures, and the
importance of each participants' honest and complete reporting of be-
haviors to enable the findings to have value to society and to help
women in the future. Thus, the interview functioned in part as a role
induction procedure, in which participants developed the belief that
value of the study depended on their honest reporting of their behaviors
and experiences. As noted previously, it is possible that some of the
applicants who failed to respond to our requests for interviews were
attempting to enroll fraudulently, and this requirement discouraged
them from continuing, representing a potential benefit in terms of study
quality. It is also possible that some women who were eligible decided
not to participate due to the “hassle factor,” and this represents a po-
tential cost in terms of delay of reaching the enrollment goal sooner.

The Internet allows researchers to reach a wide range of populations
that used to be almost inaccessible. We recommend that researchers
consider online classified advertisements when recruiting from non-
treatment seeking populations. Future studies should utilize advertising
analytics to estimate yield by method more precisely. By using national
data to target specific risk factors, and by tailoring advertising efforts,
we found that it is possible to efficiently and affordably recruit a non-
treatment seeking sample.
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