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Abstract

Despite its increasing use, few studies have reported on
demographic representativeness and costs of research
recruitment via social media. It was hypothesized that cost,
reach, enrollment, and demographic representativeness would
differ by social media recruitment approach. Participants were
18-25 year-olds at moderate to high risk of skin cancer based
on phenotypic and behavioral characteristics. Paid Instagram,
Facebook, and Twitter ads, unpaid social media posts by study
staff, and unpaid referrals were used to recruit participants.
Demographic and other characteristics of the sample were
compared with the 2015 National Health Interview Survey
(NHIS) sample. Analyses demonstrated significant differences
among recruitment approaches regarding cost efficiency,
study participation, and representativeness. Costs were
compared across 4,274 individuals who completed eligibility
screeners over a 7-month period from: Instagram, 44.6% (of
the sample) = 1,907, $9 (per individual screened); Facebook,
31.5% = 1,345, $8; Twitter, 1% = 42, $178; unpaid posts

by study staff, 10.6% and referred, 6.5%, $1. The lowest
rates of study enrollment among individuals screened was for
Twitter. Most demographic and skin cancer risk factors of study
participants differed from those of the 2015 NHIS sample

and across social media recruitment approaches. Considering
recruitment costs and number of participants enrolled,
Facebook and Instagram appeared to be the most useful
approaches for recruiting 18-25 year-olds. Findings suggest
that project budget, target population and representativeness,
and participation goals should inform selection and/or
combination of existing and emerging online recruitment
approaches.
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INTRODUCTION

Online and social media recruitment approaches are
increasingly utilized for public health intervention re-
search. We identified four reviews of over 100 studies
using Facebook research recruitment that noted
several advantages over traditional media channels
(e.g., newspaper, radio, television), including faster
recruitment, better representation, ability to access
young and hard-to-reach demographics, and cost
effectiveness [1-4]. At the same time, Facebook

Implications

Practice: Specific social media platforms may
be selected to recruit unique or hard-to-reach
populations for health promotion campaigns
and interventions (e.g., Facebook for young
adults, Instagram for young women, Reddit for
young men).

Policy: Recruitment from sources in addition to
or other than social media (e.g., probability-based
research samples) may be necessary to obtain
samples representative of the U.S. young adult
population for public health surveillance.

Research: Project budget, target population, and
participation goals should inform selection and/
or combination of existing and emerging online
recruitment approaches.

recruitment can be costly and remains limited by
the overrepresentation of young white women and
lower internet access among some populations, par-
ticularly older adults and individuals with a lower
status [1-4]. Additionally, thor-
oughness of reporting on Facebook recruitment ap-
proaches is inconsistent, and cost data are often not
included in publications [2].

Compared to Facebook, fewer publications have
reported on recruitment outcomes from other so-
cial media platforms such as Instagram, Twitter, or

socioeconomic

Reddit. However, several reviews have drawn con-
clusions similar to the Facebook reviews regarding
advantages and disadvantages in terms of cost, effi-
ciency, and sample representativeness [5-15]. Of the
few studies that have compared two or more social
media channels [16-21], results vary as to effect-
iveness, cost-effectiveness, and representativeness,
which likely differ by the demographics of the target
population. Greater understanding of these metrics
can inform study design as well as generalizability
of results.
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The RE-AIM (Reach, Effectiveness, Adoption,
Implementation, Maintenance) model [22] is an
implementation science framework developed to
help characterize the implementation potential of
behavioral interventions. The goal of the current
study was to investigate the Reach component of
the RE-AIM model by comprehensively assessing
and comparing cost, reach, enrollment, and rep-
resentativeness of several online recruitment ap-
proaches (e.g., Facebook, Instagram) in order to
inform future recruitment efforts. The parent pro-
ject for this study is a national randomized hybrid
effectiveness-dissemination trial of an online skin
cancer risk reduction intervention for young adults
(NCT03313492).

Study aims for the present analyses were:

1) To assess and compare the reach, paid and unpaid
costs of recruitment, and study enrollment by online
approach. Because the approaches differ in nature and
target population, we hypothesized that reach, cost,
and enrollment would vary by recruitment approach.
For instance, because Instagram targets a younger
population than Facebook, we expected to reach more
young adults more cost-effectively using Instagram
compared with Facebook.

2) To compare study participant demographic charac-
teristics and skin cancer risk factors (a) across various
online approaches and (b) to a sample that recruited
a representative national sample of young adults. We
hypothesized that participant characteristics such as
age, sex, educational attainment, income, sexual orien-
tation, race, ethnicity, and sun sensitivity would vary
by social media recruitment approach. We also com-
pared the UV4Me2 sample to the characteristics of
young adults from the 2015 National Health Interview
Survey (NHIS). We expected that the current sample
would differ from NHIS respondents on skin cancer
risk factors such as race, ethnicity, and sun sensitivity,
since those are associated with study eligibility criteria
(e.g., fair skin, family history of melanoma, history of
sunburns) for the skin cancer risk reduction interven-
tion trial [23].

METHODS

Overall Procedures

Recruitment

The current study is part of an ongoing project
assessing a digital skin cancer risk reduction pro-
gram for young adults (NCT03313492). Potential
participants were young adults, defined as persons
between the ages of 18 and 25 years, who were tar-
geted through the use of custom audiences within
the social media platforms. Recruitment of study
participants was conducted through unpaid social
media posts and paid advertising on Facebook,
Instagram, and Twitter between September, 2018

and April, 2019. Participants were recruited using
unpaid posts by the study team, current study par-
ticipants, and professional partners (e.g., nonprofit
skin cancer prevention organizations) on websites
and social media. Unpaid posts by study participants
or professional partners may have been re-posts of
existing paid or unpaid study posts or posts created
by the individuals or organization themselves. With
the help of an advertising agency, paid campaigns
were launched using social media platform adver-
tisement management systems. Paid advertisements
were initially launched on Instagram and Twitter.
During the recruitment period, the campaign was
adjusted to replace Twitter with Facebook be-
cause Twitter recruitment results were low. Thus,
two Instagram and Facebook displays and two
“carousel” (rotating sequence of images) advertise-
ments and paid Twitter display advertisements were
delivered for 28, 19, and 7 weeks, respectively. The
goal was costeffective recruitment, not similar ad-
vertising dosage across social media platforms.
Social media advertisement fees were based on
the number of advertisements delivered to the
target audience. Audience demographic and be-
havioral characteristics including age range, loca-
tion (USA), and interests, such as outdoor activities
and physical fitness, were identified to more ef-
ficiently target the intended audience. Images
selected either for display or carousel advertise-
ments featured individual or groups of young
adults of different genders engaging in audience-
relevant outdoor activities (e.g., hiking, walking
on the beach, snowboarding in the winter), events,
and sports. Advertisement content focused on po-
tential heath, appearance, and financial benefits
of participation (e.g., “Healthy skin is beautiful
skin.”). Social media platforms use ever-changing
automated algorithms to optimize campaigns in
terms of cost-efficiency. For example, Facebook
displays more successful advertisements more
frequently and less successful advertisements less
frequently over time. The study team also opti-
mized the campaign by replacing under- or over-
performing advertisements. For example, since
men were recruited more slowly than women,
advertisements showing single women were re-
placed with advertisements with men or mixed
gender groups. Additionally, advertisements were
changed seasonally (e.g., showing a snowboarder
during the winter). The objective of the advertise-
ments was to encourage potential participants to
click the call-to-action buttons such as “Sign Up”
or “Learn More” that directed them to a study-
specific landing webpage or sign-up webpage. The
landing page included relevant images and brief
information about the study and reasons why indi-
viduals might want to participate, including brief
testimonials from prior participants. Individuals
were then instructed to create an account on the
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sign-up webpage with a phone number, email,
and password. Once an individual indicated their
interest and created a study account, they were
automatically directed to complete an eligibility
screener.

Eligibility and Enrollment

Participants eligible for the UV4Me2 study were
18-25 years old, English speakers, living in a
U.S. state or Washington DC, had regular internet
access, reported phenotypic, familial, and/or be-
havioral risk factors (e.g., fair skin, family history
of melanoma, history of sunburns) that put them at
moderate to high risk of developing skin cancer [23],
and did not have a personal history of skin cancer.
If eligible, individuals were invited to complete the
online informed consent form. Upon consent, parti-
cipants were directed to the 10-min online baseline
survey. If enrollees completed the baseline survey,
they received a $5 electronic gift card. Participants
were informed that the total study incentives would
be up to $120 for completing five online surveys
over the course of 12 months, plus periodic gift card
raffles.

Measures overview

Measures included advertisement displays and ad-
vertisement and recruitment costs by recruitment
approach. See Table 1 for definitions of terms.
Participant referral approach (e.g., Facebook paid
advertisements, Instagram paid advertisements) was
collected using Google Analytics, or if unavailable,
participant selfreport. The total number of people
who completed a brief online screening question-
naire, the proportion screened who were eligible,

the proportion eligible who consented to the study,
and the proportion consented who completed on-
line baseline surveys were calculated by recruitment
approach. Participants reported their demographic
characteristics and skin cancerrelated behaviors.
To assess representativeness of the participating
sample, participant demographics were compared
with 2015 NHIS data for the same age group. The
NHIS [24, 25] was selected for comparison because
it is designed to produce nationally representa-
tive information on the health of the U.S. civilian,
non-institutionalized adults.

Aim 1. Reach, Enrollment, and Cost by Approach

Measures

Recruitment approach. We assessed eligibility and
enrollment overall and by recruitment approach
(i.e., Facebook, Instagram, Close Other Referral,
Reddit, Twitter, Other/Unknown) over approxi-
mately seven months. Approaches were tracked by
placing a unique identifying pixel in each of our
authorized web ads on Facebook, Instagram, and
Twitter so that we knew when an individual referred
from a pre-specified approach accessed the study
website. Additionally, participants were asked how
they found out about the study to identify informal
word of mouth diffusion (e.g., referred by a friend,
Reddit). Close Other Referral could have been via
an organic social media post or other non-social
media means (e.g., text, email, phone, in person).

Impressions and reach. The number of impressions
(i.e., times the advertisements were displayed) and
the number of people reached (i.e., people who
saw the advertisements) for each approach were
calculated.

Table 1 | Overview of study variables

Aims and variables Definitions

Recruitment approach Instagram, Facebook, Twitter, Reddit, Family/Other Referral, Organic (e.g., unpaid social media
posts by study staff)

Aim 1. Reach, cost, and study enrollment

Impressions Number of times advertisements were displayed

Reach Number of people who saw advertisements

Advertisement costs Costs of serving advertisements recorded by social media advertisement analytics platforms

Labor costs Labor costs of recruitment, tracked by project staff

Screened Individual completed a brief online screening questionnaire

Eligible Individual determined to be eligible based on responses to screening questionnaire

Consented Eligible individual who submitted an online informed consent form

Enrolled Consented individual who completed an online baseline survey

Excluded Participant excluded by study staff due to suspicious activity (e.g., attempting to re-enroll

using a different name or email address)

Aim 2. Representativeness

Demographics Age, sex, sexual orientation, educational attainment, annual income

Skin cancer-related variables Race, ethnicity, degree of tanning/burning that occurs in the sun, whether participants had re-
ceived a full body skin cancer examination by a healthcare provider in the last 12 months
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Study enrollment. 'The numbers of participants who
were screened, eligible, and consented to partici-
pate in the study were assessed. As occurs in other
Internet-based and survey research, a portion of
participants may attempt to enroll more than once
or provide inaccurate responses in order to be
deemed eligible and earn study incentives [26-28].
Participants were excluded from the study for giving
responses that were likely of poor quality for issues
such as providing a non-unique or non-working
e-mail address or phone number [26].

Recruitment costs. Recruitment costs were tracked as
part of a more comprehensive effort to collect costs
required to deliver the intervention. Recruitment
included time spent by program staff and costs
incurred by the advertising agency. Program staff
time was tracked using a Microsoft Excel-based cost
data collection instrument that investigators devel-
oped to collect cost data using an activity-based
costing approach with recruitment being a sep-
arate activity [29-32]. Program staff reported the
number of hours spent on each activity (including
recruitment) on a monthly basis. Recruitment was
defined as identifying and recruiting individuals
to participate in the program from approaches
that may be used in a real-world setting, including
Facebook, Instagram, Twitter, and word of mouth.
This time included writing, editing, posting, and
monitoring advertisements and obtaining expertise
about improvement strategies for recruitment.
Investigators assigned a recruitment approach
(Facebook, Instagram, Twitter, or unpaid) to each
time entry. Even though unpaid advertising did
not require payments for the advertisements, pro-
gram staff dedicated time to developing the unpaid
advertisements and posting the advertisements.
Program staff time was valued using their salary in-
formation that included wages and fringe benefits
(average of $65 per hour). Costs incurred by the ad-
vertising agency included labor and non-labor costs
and were tracked via invoices.

Analyses

We calculated reach, enrollment rates, and costs
spent on each advertising approach to estimate
cost-effectiveness of each recruitment approach. For
each advertising approach, the primary measure
of costeffectiveness was calculated as cost per par-
ticipant enrolled. A supplemental measure of
cost-effectiveness was cost per 1,000 impressions.
Thus, we assessed average cost-effectiveness of these
approaches. Those with lower cost-effectiveness
ratios are preferred as they have lower costs per par-
ticipant recruited. We also calculated incremental
cost-effectiveness ratios, defined as comparing each
approach with its next best alternative (approach
that enrolled the next highest number of partici-
pants) by dividing the difference in costs between

the two approaches by the difference in the number
of participants.

Aim 2. Representativeness

Measures

The NHIS is conducted annually by the National
Center for Health Statistics, part of the Centers
for Disease Control and Prevention, using a multi-
stage clustered sample design involving in-person
home interviews [24, 25]. The 2015 NHIS data were
selected because they included the most recent
skin cancer risk data available from NHIS. Items
that were comparable between the 2015 NHIS and
UV4Me2 surveys were included. Standard demo-
graphic items assessed included age, sex, sexual
orientation, race/ethnicity, educational attainment,
and annual income. Additional items asked about
the degree of tanning/burning that occurs after 1-2
weeks (2 weeks for NHIS) in the sun and whether
participants had received a full body skin cancer
examination by a health care provider (doctor only
for NHIS) in the last 12 months. Some response
categories in the UV4Me2 study were collapsed to
be consistent with those available from the NHIS.
For example, race/ethnicity was created from the
race and ethnicity variables in the UV4Me2 survey.
The NHIS sample was restricted to the age group
included in the UV4Me2 dissemination study (18-
25 years old).

Analyses

To examine whether the distributions of participant
categorical characteristics (e.g., sex) were similar
to characteristics of participants from the NHIS
in the same age group, we applied goodness of fit
chi-square tests for each variable. To determine
whether participant characteristics differed by re-
cruitment method, we used chisquare tests. We
used exact methods (Monte Carlo estimation) to
calculate the p-values because some cell counts were
small. Residuals (standardized differences from
what were expected under the null hypothesis of no
association between characteristic and recruitment
method) were used to detect which recruitment
methods were more or less successful at recruiting
different types of participants. Standardized resid-
uals greater than three were considered significant.

RESULTS

Aim 1. Reach, Enrollment, and Cost by Approach

Table 2 reports non-labor, labor, and total costs
spent on each advertising approach. The distribu-
tion of expenditures across types of advertising,
including unpaid social media advertising, was
$35,938, with an average cost of $20 per participant
enrolled. In terms of total cost, Instagram costs were
highest ($16,799), followed by Facebook ($10,548),
Twitter ($7,456), and unpaid advertising ($1,135).

TBM
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Unpaid advertising included time spent by program
staff but did not include time spent by partner or-
ganizations or current participants, which was likely
minimal for both. With the exception of unpaid ad-
vertising where all costs were labor, labor costs for
the three approaches accounted for 39-40% of total
costs and most of those were incurred by the ad-
vertising agency. The majority of the time spent on
recruitment by program staff was spent on unpaid
recruitment and included the time of program staff
to post unpaid ads.

Table 2 also presents the number of impressions,
individuals reached, and the number of study par-
ticipants screened, eligible, consented, enrolled,
and who were excluded by study staff from each
recruitment approach. Across all approaches com-
bined, the study content was displayed almost 2.4
million times and seen by over 800,000 people.
However, only 4,274 participants were screened. Of
these 4,274, 1,754 (7 41%) were enrolled in the study.
Instagram advertisements resulted in the highest
number of impressions and participants. Twitter was
second in the number of impressions but had the
lowest number of participants enrolled in the study.

Finally, Table 2 reports cost per 1,000 impressions
and per 1,000 people reached and costs per person
screened, eligible, consented, and enrolled. Twitter
had the lowest cost per 1,000 impressions ($12), fol-
lowed by Instagram ($13). However, when cost ef-
fectiveness was measured in terms of the number of
participants enrolled in the study, Facebook was the
most cost-effective out of the three paid approaches,
with a costeffectiveness ratio of $16 per person en-
rolled, followed by Instagram ($23 per enrollment).
Twitter’s cost per person who enrolled was substan-
tially higher ($678) than the other two approaches.
Given that the only cost incurred for unpaid adver-
tising was the labor cost of program staff, the cost
for this type of advertising was a low $1-3 per study
participant. However, it should be noted that many
more participants recruited by unpaid means (e.g.,
referral by friends) were excluded by study staff for
suspicious activity such as attempting to re-enroll.
Our findings from the incremental cost-effective-
ness analysis were the same as from the average
cost-effectiveness analysis presented in Table 2;
thus, we only report the average cost-effectiveness
ratios.

Aim 2. Representativeness

Table 3 illustrates demographic and skin cancer risk
variables present in both the current UV4Me2 dis-
semination study and the NHIS. The UV4Me2 re-
sults differed significantly from the NHIS data on all
variables assessed. UV4Me2 participants were signifi-
cantly likely to be older, female, non-Hispanic White,
more highly educated, have lower income, and be
non-heterosexual (all ps < 0.01). UV4Me2 partici-
pants were also more likely to have sun-sensitive skin

and have been screened for skin cancer by a health
care provider in the last year (ps < 0.001).

All variables also differed significantly by social
media recruitment approach, except provider skin
cancer screening, which was consistently around
10% across Facebook, Instagram, and other ap-
proaches. For example, participants from Instagram
were more likely to be younger, female, or Hispanic
than others; whereas, participants from Facebook
were less likely to be younger or heterosexual.
Characteristics differed less often from the other
groups in the Family/Other Referral and Reddit
Referral groups.

DISCUSSION

Using social media approaches for both recruit-
ment of study participants and intervention delivery
is increasing [1-4]. However, few studies have re-
ported on the representativeness of study partici-
pants recruited from these approaches, as well as the
reach, enrollment, and cost of social media recruit-
ment approaches [2]. It is important to understand
these factors in order to make decisions about study
methodology and budgeting. The current study
compared the cost, reach, enrollment, and represen-
tativeness of paid and unpaid social media recruit-
ment approaches, including Instagram, Facebook,
and Twitter, for an online skin cancer risk reduction
intervention trial for young adults.

Our results demonstrated that young adult re-
search participants can be enrolled relatively quickly
and cost-effectively by using paid advertisements on
Instagram and Facebook. However, $23 per par-
ticipant for Instagram and $16 per participant for
Facebook may not be feasible for some organiza-
tions and budgets depending on the nature of the
program, population, and sample size goals. Unpaid
posts on Reddit show promise. Paid Twitter advert-
isements were not cost-effective. Although organic
unpaid recruitment appeared to be cost-effective, it
alone would not have been sufficient to recruit an
adequate number of study participants and might
require additional precautions to minimize attempts
at re-enrollment [27, 28]. Twitter produced a large
number of impressions; however, when cost effect-
iveness was measured as the number of people who
actually enrolled in the study, Facebook appears to
be the most cost-effective approach out of the paid
approaches for recruiting young adult participants.
It should be noted that the use of an advertising
agency is helpful but not necessary to advertise on
social media.

It is important to emphasize that although par-
ticipants can be enrolled relatively quickly and
cost-effectively from paid social media advertise-
ments, rates of individuals completing screeners
for such studies are low. Thus, these social media
methods may not yield broadly representative sam-
ples. In terms of representativeness, participants

TBM



(panunuo))

o (LT 1T ¥9)8 A(5'8) 29 0%) 9t (%29) LTT 641 Me@  (980°€ =U SIHN) uns ayj Ul SYPam Z-T Jaye ueL
%0 =td
(g'ee6) ev (1°96) 55T (996) 171 +(5°06) 099 (1°€6) 909 (5'26) 5091 8. ON 100> Id
(G9) € (6%)8 e s +(9°6) 69 (69) ¥ (g°2) 0T 8'1C SA dluedsiy
ZAWHAN WOy GT = SUISSIN
0 =u
(601) 8 J061) 1€ (T6) €T (8'€1) 00T (z'01) 99 (rer) sie 64T PaXIW/oHUM-UON 100> Id
(169 1% (0°T8) ZET (6'06) 0ET (2'98) L29 (8'68) €85 (928) €151 1's. UeISeane)/aium ey
So|geleA »su Jadued upjs
(z8m)8 (961) 1€ (T91) €£C (6€1) 66 (8'9T) 10T (7'ST) ¢9¢ 161 000°5€5¢
[CROK4 (€€ 1e (€96 (0'6) 79 (68) LS (0°6) €ST 81 000°5€-100°62S
€0 =ud
(s00)6 (8'sT) 5¢ (7'8) ¢t (TTD) 62 (1%1) 06 (Lzr)ste 60C 000'5Z-T00'STS 100> Id
(899) st (€T9) 18 ('69) 66 (1°99) Ty (1°19) 06€ (6'29) 2901 99 000°G1-05 aWwodul [enuuy
(T99)ct (L90) vy (0ce) Ly 79T) 611 (STy) LT (1°2€) 655 ze€r  19ysiy o denpel3 333)0)
100> ¢d
8Ly ce (799) €6 (599) €8 (L'€9) L9y (G'6Y) €ETE (£95) 886 ooy 239])00 AWW0s/a53]10) 100> Id
(190)C1T (0'21)82 9o11) L1 (611) 28 (0'8) 2§ (TT1) 961 8'9¢ Q39/SH/SH> paureye uonednp3
100> 2d
(€80) €t SL97) LT (021)8¢C (6T2) 85T A(8°0€) G6T (7%2) 81y 8y B_Yo 100> Id
1) ee (€'€8) GET (oeg) ezt (1°82) %95 (C'69) 8y (9'62) z62T Ts6 1enxaso.9)aH UOIJeJULIO |BNXSS
100> 2d
(8L%)TT (9'26) 96 (£'99) 86 (S%1) 9yS (7°89) 9%y (€°69) L0CT 88y dleway 100> Id
(TTe) ve (rTw) oL (zw oL (6°627) 181 (9°1€) 902 (2'0€) €5 T8 EET X35
100> ¢d
(595) 9t (7'29) €01 J(62h) €9 (T6%) 19€ (9°09) S6€ (€%5) €56 L6y sz-ze ,100"> Td
(7€) 0T (9°2€) 9 (1°29) 78 A809) TL€ (7'6€) LGT (£'s%) 108 €05 12-81 a3y
sojydeiSowaq
96%°G0T T = U PaIySIom
9y 991 A4S €el 759 VETA €6/ =U pajysiemun slejoL
(%) u (%) u (%) u (%) u (%) u (%) u (Aluo %) anjep a|qelen
uppay ouesio  Jeudsay Jauylo/Aliwey weigelsu| 0ogadey Je10L ZAWHAN SIHN

yoeoudde Aq s1010e} yS1 Jaoued upjs pue sojydeiSowsq | € ajgeL

page 1881 of 1884

TBM



ORIGINAL RESEARCH

page 1882 of 1884

Table 3 | Continued

Reddit
n (%)

Organic
n (%)

Family/Other Referral

n (%)

Instagram
n (%)

Facebook
n (%)

UV4Me2 Total®

n (%)

NHIS

(% only)®

Value

Variable

21 (45.7)

79 (47.9)

341 (46.5)° 66 (44.9)

235 (36.0)°

742 (42.6%)

317

Medium

P1<.001
P2<.001

25 (54.4)

65 (39.4)°
148 (89.7%)

73 (49.7)
133 (90.5%)

330 (45.0)°

391 (60.0)°

884 (50.7%)
1568 (90.0%)

53.4

Light/no tan

No

42 (91.3%)

652 (89.0%)

593 (91.0%)

99.8

Skin cancer check by health care provider

(last 12 months)

(NHIS n

3,141)

4 (8.7%)

17 (10.3%)

14 (9.5%)

81(11.0%)

59 (9.0%)

175 (10.0%)

0.2

Yes

P1<.001
P2=.79

“Standard errors for NHIS percentages were all <2.5%.

*Total includes participants from Twitter which, due to small numbers, was not included in comparison of characteristics between methods in remaining columns.

“Two p-values are presented for every variable: P1 represents whether UV4Me2 data differs from NHIS data; P2 represents whether the characteristic differs across recruitment approaches for participants within UV4Me2.

“Category contained a lower percent of individuals than would be expected if characteristics were evenly distributed across recruitment methods (p-value under characteristic). These cells are also shaded in red.

“Category contained a higher percent of individuals than would be expected if characteristics were evenly distributed across recruitment methods (p-value under characteristic). These cells are also shaded in green.

recruited from social media approaches for UV4Me2
differed significantly on demographic and skin
cancer risk factors from the NHIS sample. NHIS
participants are intended to be representative of the
U.S. population [24, 25]. It is not surprising that the
current sample differed from NHIS respondents on
skin cancer risk factors such as race, ethnicity, and
sun sensitivity, since those are associated with the
study eligibility criteria (e.g., hair color and number
of freckles) for the skin cancer risk reduction inter-
vention trial [23]. Since our goal was to enroll young
adults at risk for skin cancer who would take part
in an online skin cancer risk reduction intervention,
it is appropriate for our sample to differ somewhat
from the general population. Young adults who do
not engage with social media may also be unlikely to
engage with online interventions.

There may be several factors contributing to dif-
ferences among the recruitment sources. It is im-
portant to note that participants in the Instagram
and Facebook groups responded to paid ads as op-
posed to organic posts, which may be one reason
these populations differed from others. It is not
surprising that participants referred by other parti-
cipants were likely to be similar to them since they
were often friends or family. Organic, Instagram,
and Facebook recruitment each resulted in samples
that differed from other samples to a similar degree.

The strengths of this study are that it compared
several paid and unpaid social media recruitment
approaches, assessed cost, included a large sample,
and compared the study sample with a large, na-
tionally representative sample. There are several
limitations to the study. First, although Facebook,
Instagram, and Twitter are well-established and
popular platforms, the social media landscape is con-
stantly changing, so study findings may not be gen-
eralizable far into the future. Second, the samples
for the unpaid groups were small, and we compared
overall campaigns rather than specific advertise-
ments or paid and unpaid Instagram and Facebook
ads/posts. Thus, a different study and/or marketing
team may obtain different results. Third, a limited
number of variables were available from study parti-
cipants to be compared with the NHIS data.

Finally, as occurs in other Internet-based and
survey research, a portion of participants at-
tempted to enroll more than once or provided
inaccurate responses in order to be deemed eli-
gible and earn study incentives. There are sev-
eral methods to attempt to prevent this from
occurring [27, 28]. For example, in the current
study, one method we used was to require a
code to be entered upon registration that had
been sent to the participant’s unique cell phone
number. However, we still had to drop approxi-
mately 12% of the sample due to suspicious be-
havior (e.g., repeated name or email address).
Although we improved upon the efficacy study in
which we had excluded about 22% of the sample
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[27], the number of suspicious “participants” was
still higher than we had hoped. Given the dispro-
portionally high number of participants excluded
from unpaid social media recruitment, and since
the time program staff spent identifying suspi-
cious participants is not accounted for, the cost
for this strategy is underestimated.

These findings offer several directions for future
work. First, it is important to consider the poten-
tial biases, costs, and benefits of using various re-
cruitment sources. Although this depends on the
nature of the research (e.g., activities and number
of follow-up time-points), it may be worthwhile to
consider other approaches, such as probability-
based consumer opinion panels or quota systems to
obtain samples more representative of the general
U.S. population, if budget allows, and use specific
social media approaches to recruit unique or hard-
to-reach populations. For example, Instagram may
work well to recruit young women; whereas, Reddit
might work better to recruit young men. Another
cost-effective option for recruiting specific popu-
lations might be the combination of a probability-
based panel sample as well as asking participants
from the probability-based sample to refer their
own acquaintances. Such referral-based sampling
would likely result in a sample that is similar to
the original probability-based sample of partici-
pants. This method may require additional identity
checks if studies offer incentives, since participants
are sometimes tempted to refer themselves [27,
28]. Additionally, the current paper focused only
on reach and enrollment. A subsequent paper will
examine study retention and intervention outcomes.
In conclusion, these results demonstrate significant
differences among social media recruitment ap-
proaches in terms of cost efficiency, representative-
ness, and study participation rates. Findings suggest
that project budget, target population, and partici-
pation goals should inform selection and/or combin-
ation of existing and emerging online recruitment
approaches.
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