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Abstract

Background: The number of web-based E-epidemiologic studies using online recruitment methods is increasing.
However, the optimal online recruitment method in terms of maximizing recruitment rates is still unknown. Our
aim was to compare the recruitment rates of three online recruitment methods and to describe how these rates
differ according to individual’s socioeconomic and demographic factors.

Methods: A total of 2394 members of the 1993 Pelotas birth cohort that provided an e-mail address, a Facebook
name, and a WhatsApp number during a face-to-face follow-up were randomly allocated to be recruited by e-mail,
Facebook or WhatsApp (798 individuals per method). This was a parallel randomised trial applying a block
randomisation (block size = 3). Between January and February 2018, we sent messages inviting them to register into
the web-based coortesnaweb platform. Recruitment rates were calculated for each method, and stratified according
to the individual’s socioeconomic and demographic characteristics. We also analysed absolute and relative
inequalities on recruitment according to schooling and socioeconomic position.

Results: Out of the 2394 individuals analysed, 642 registered into the platform. The overall recruitment rate was
26.8%. Recruitment rates for women were almost 10 percentage points higher compared to men. Facebook was
the most effective recruitment method, as 30.6% of those invited through the social network were recruited.
Recruitment rates of e-mail and WhatsApp were similar (recruitment rate = 24.9%). E-mail and Facebook were the
most effective recruitment methods to invite highly educated and wealthier individuals. However, sending e-mails
to recruit individuals also reflected in the highest inequalities according to schooling and socioeconomic position.
In contrast, the lowest inequalities according to socioeconomic position were observed using Facebook.

Conclusions: Facebook was the most effective online recruitment method, also achieving the most equitable
sample in terms of schooling and socioeconomic position. The effectiveness of online recruitment methods
depends on the characteristics of the sample. It is important to know the profile of the target sample in order to
decide which online recruitment method to use.

Trial registration: Brazilian Registry of Clinical Trials, identifier: RBR-3dv7gc, retrospectively registered in 10 April 2018.
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Background
The increase on the number of web-based E-
epidemiologic studies is influenced by several factors,
including the ever increasing number of people with
access to broadband internet [1], the reduced study costs
[2], and similar validity of the data compared to trad-
itional data collection methods [3, 4]. A very important
aspect to consider in web-based surveys is the way the
participants are invited to participate, as the recruitment
method can influence the recruitment rates (RECR)
(proportion of all invited individuals that register to
participate on the survey) [5–7], and consequently the
response rates [6].
Some web-based epidemiologic studies compared on-

line and offline recruitment methods, showing lower
costs [5, 8, 9] and higher recruitment rates [5, 10] for
the online methods. Additionally, using online recruit-
ment methods is logistically simpler compared to offline
methods, since it can be done by placing ads on websites
or sending automatic messages over the internet [11, 12].
In the literature, it is described that recruitment rates

of online methods can range from 6% to over 50% [5, 6,
13]. Until today, there is no optimum online recruitment
method in terms of maximizing recruitment rates [9].
However, studies fail to formally compare the effective-
ness of these methods. For this reason, the objective of
this study was to compare the recruitment rates of three
online recruitment methods in the context of the web-
based coortesnaweb project.

Methods
The 1993 Pelotas birth cohort is composed by 5249 par-
ticipants who were born in that year from mothers living
in the urban area of Pelotas, a medium-sized Southern
Brazilian city. The original cohort sample was represen-
tative of all births occurring in the city [14]. In 2015,
when the members of the birth cohort were 22 years of
age, they were invited to participate in a face-to-face
follow-up assessment, and 3810 individuals (76.3% of the
original cohort, including those who died as being
followed-up) were interviewed [15]. Several health-
related and life-style subjects were investigated, includ-
ing internet access and the use of online social networks.
We asked the participants whether they had access to
broadband internet, where and how often to quantify
how many participants would be able to participate in a
web-based project called coortesnaweb.
Coortesnaweb is an experimental web-based platform

developed to collect epidemiological data from the
members of the 1993 Pelotas birth cohort. The data is
collected by means of self-administered online surveys,
designed using REDCap [16], which were integrated to
the coortesnaweb platform. In order to encourage the
participation and to reduce attrition, gamification

strategies were developed. After responding to the ques-
tionnaires, the participants earn points and these points
are used to unlock personal results about their health
(e.g. level of physical activity, internet addiction). Add-
itionally, the participants can earn badges after achieving
some goals.
To be eligible to the coortesnaweb, the members of the

1993 Pelotas birth cohort had to have: (i) participated in
the 2015 follow-up, (ii) confirmed that they had internet
access at home or in their mobile device, and (iii)
responded to the 2015 face-to-face interview without
help of a third individual. A total of 3537 cohort mem-
bers (67.4% of the original cohort) were eligible to
participate of the coortesnaweb project. However, since
this study focuses only on the effectiveness of online
recruitment methods, only the 2394 cohort members
that provided an e-mail address, a Facebook name, and a
WhatsApp number during the 2015 face-to-face assess-
ment were considered eligible for this study.
This was a parallel randomised trial with equal groups.

The 2394 eligible cohort members were randomly
assigned by the study coordinator to be exclusively re-
cruited by one of the three online recruitment methods:
e-mail, Facebook message or WhatsApp message (Face-
book Inc. 2018. Menlo Park, CA, United States). A block
randomisation (block size = 3) was applied to guarantee
equal sample sizes on each group (798 individuals per
group). The randomisation was performed using a two-
step computer algorithm written in Stata 15 (StataCorp.
2017. Stata Statistical Software: Release 15. College
Station, TX: StataCorp LLC). First, participants were
randomly assigned between the blocks. Then, in the sec-
ond step, participants were randomly assigned within
the block to receive one of the recruitment methods.
Each participant received at most three invitations to
register into the coortesnaweb platform, using the same
recruitment method. The invitation messages were sent
within a 10-day interval, between 11 January and 19 Feb-
ruary 2018, on different times and days of the week. If
the participant had registered into the platform before
receiving the third invitation message, no more messages
were sent. The invitation messages were tailored to each
individual (using their first name), were written in Portu-
guese and had the same content, independent of the
recruitment method used. The only exception was the e-
mail message that also had a subject line, since the
structure of e-mail messages require a subject (see Add-
itional file 1).
E-mail messages were sent to the group allocated to

be recruited by e-mail using mail merge, sending 300 e-
mails per day to avoid spam filters. The WhatsApp
numbers of the individuals allocated to be recruited by
WhatsApp were added to the contact list of the coortes-
naweb mobile phone, and the messages were sent
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manually. Facebook profiles of the individuals allocated
to be recruited by Facebook were searched by two pro-
ject members, and the invitation messages were also sent
manually. All recruitment messages were sent by these
two project members. The first out of the three rounds
of invitation messages finished after 29 days of recruit-
ment, however the number of days to complete the first
round varied according to the recruitment method. All
individuals assigned to the e-mail group were recruited
after 8 days, while the first round of recruitment for the
WhatsApp and Facebook groups took 13 and 28 days,
respectively.
The main outcome analysed was the recruitment rate

[17], which was computed as the ratio between the num-
ber of individuals who had registered and the total num-
ber of individuals invited (irrespective of a successful
contact or not, since e-mails could return, WhatsApp
numbers could be wrong and Facebook profiles could
not be found). The recruitment rate for each group was
calculated in order to compare their effectiveness.
The recruitment rate was also calculated according to

sex, schooling, skin colour, and socioeconomic position
(SEP). Skin colour was self-reported and categorized as
white, brown, black, and other. This is commonly used
as a proxy for social disparities in the Brazilian popula-
tion [18]. Schooling was measured as total completed
years of schooling until 2015, and categorized into 0–8,
9–11, and 12 or more years. Socioeconomic position
was estimated through a wealth index based on the own-
ership of a set of assets (e.g. computers, vehicles, etc), on
the characteristics of the household (e.g. number of
bathrooms, number of rooms, etc) and on the education
of the head of the household in 2015. It is considered a
more stable and easier to collect socioeconomic measure
compared to the income. The index was calculated using
principal components analysis, and individuals divided
into five equal sized groups (quintiles). More informa-
tion about the index can be obtained elsewhere [19].
Relative and absolute inequalities in recruitment rate

were calculated according to schooling and socioeco-
nomic position using the concentration index (CIX) and
the slope index of inequality (SII), respectively. The CIX
is calculated by ranking the individuals according to
groups of schooling or socioeconomic position in as-
cending order. If the CIX is zero, the recruitment rate
would be equal across individuals, positive CIX values
indicate higher recruitment rates among richer or better
educated individuals, while negative values indicate
higher recruitment rates among the poorer and less edu-
cated. The SII was calculated by a logistic regression,
using the recruitment rate as outcome and the schooling
or socioeconomic position as exposure variables. The
slope index can be interpreted as the difference between
the recruitment rates (expressed in percentage points) of

the top and the bottom groups of schooling and socio-
economic position. Detailed information about these
measures can be obtained elsewhere [20]. All the results
presented in tables were obtained using intention to
treat analyses. Per-protocol analyses, considering only
the contacted individuals in the analyses, are provided in
Additional file 3. The characteristics of the sample and
the differences on recruitment rates were assessed using
chi-squared test. All analyses were conducted using the
Stata 15 (StataCorp. 2017. Stata Statistical Software:
Release 15. College Station, TX: StataCorp LLC).

Results
Compared to the cohort participants seen in 2015, at 22
years of age, the eligible participants for the coortesna-
web study were more educated, wealthier, and more
likely to be white. There was no statistical difference ac-
cording to sex (Table 1). After the randomisation process
all groups were comparable according to sex, skin colour,
schooling and socioeconomic position (Table 2).
The flowchart presented in Fig. 1 shows that 85.0, 74.3

and 84.0% of the individuals assigned to be recruited by
e-mail, WhatsApp and Facebook, respectively, could be
contacted (e-mail did not return, WhatsApp number
existed and Facebook profile could be found). There
were three individuals that explicitly refused to partici-
pate, two from the WhatsApp and one from the Face-
book group. There were two losses in the Facebook
group, because they wrongly received invitations by
WhatsApp. Two deaths were identified, one because a
family member answered the WhatsApp message, and
another because the Facebook profile was memorialized.
A total of 642 individuals registered into the platform,

representing an overall recruitment rate of 26.8%. Of
those, 491 individuals (76.5%) went on to complete the
first questionnaire. Considering all the recruitment
methods together, 31.0% (95% CI = 25.5, 33.6) of the in-
vited females registered into the coortesnaweb platform
compared to 21.8% (95% CI =19.4, 24.3) of the males.
Figure 2A shows that the highest recruitment rate was

obtained with Facebook (30.6%; 95% CI = 27.5, 33.9),
followed by WhatsApp and e-mail (24.9%; 95% CI = 22.1,
28.1 for both methods), with a Chi-squared p value of
0.013. Sending Facebook messages was also the most
effective method to recruit the poorest individuals
(Fig. 2D). Moreover, it was seen that the recruitment
rates obtained by using Facebook were similar across so-
cioeconomic positions. In contrast, for e-mail and What-
sApp the recruitment rates increased with the increase
of the socioeconomic position. E-mail, WhatsApp and
Facebook methods achieved similar recruitment rates ac-
cording to skin colour groups (Fig. 2C), and higher re-
cruitment rates the higher the schooling (Fig. 2E). E-
mail and Facebook recruitment rates were higher,
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compared to WhatsApp, to invite highly educated par-
ticipants, with p value of 0.044. Detailed results includ-
ing the percentages, confidence intervals and p values
for each comparison are presented in Additional file 2.
The median number of days between the first invita-

tion message and the day of registration considering
only those who registered was also computed (data not
shown in tables). Overall, it took a median of 4 days for
participants to register into the coortesnaweb platform.
The WhatsApp was the recruitment method that took
the least time from the first invitation to registration,
median of only 1 day (ranging from 0 to 31 days). For
the Facebook method the median number of days was
four (range: 0–45 days), while for e-mail it was six
(range: 0–44 days).
The slope and concentration indexes presented in

Table 3 showed that the highest inequalities on recruit-
ment were observed in the e-mail group, for both
schooling categories and socioeconomic position. The
lowest inequalities according to socioeconomic position
were observed in the Facebook group; being the slope
index approximately a fifth compared to e-mail and
WhatsApp methods. Overall, both absolute and relative
inequalities on recruitment rates are higher according to
schooling compared to the socioeconomic position.

Discussion
Our findings showed that using free online recruitment
methods, we were able to recruit 26.8% of the eligible
birth cohort members to participate in a web-based epi-
demiologic study. The most effective method was the
Facebook. We also identified that e-mail and Facebook
were the most effective methods to attract highly edu-
cated and wealthier individuals, and that the Facebook
was the method that attracted the most equitable sample
according to socioeconomic position. In our sample, the
recruitment rate inequalities were higher according to
schooling than according to socioeconomic position.
The overall recruitment rate of our web-based study

was lower compared to the previous face-to-face follow-
ups of the 1993 Pelotas birth cohort [15]. Two factors
might explain these differences. First, in the face-to-face
follow-ups we perform an extensive recruitment process,
trying several times to contact the participant and using
both online and offline recruitment methods, such as
phone calls and home visiting. Second, in the face-to-
face follow-ups we offer a monetary incentive for the
participants, whereas in the web-based study we only
offered non-monetary incentives (access to personal
results by earning virtual points). Offering monetary in-
centives in web-based surveys can increase participation

Table 1 Comparison of the sample followed-up at 22 years of age and the group eligible to participate of the coortesnaweb and
the recruitment study. Pelotas, Brazil, 2018

Followed-up at 22 years of age Eligible to participate of the coortesnaweb Pearson’s chi-squared test

N % (95% CI) N % (95% CI) Value DF P value a

Total 3810 2394

Sex 3.0 1 0.084

Female 2027 53.2 (51.6, 54.8) 1310 54.7 (52.7, 56.7)

Male 1783 46.8 (45.2, 48.4) 1084 45.3 (43.3, 47.3)

Schooling (years) 602.6 2 < 0.001

0–8 1124 29.5 (28.1, 31.0) 355 14.9 (13.5, 16.3)

9–11 1560 41.0 (39.4, 42.6) 1049 43.8 (41.9, 45.9)

12+ 1121 29.5 (28.0, 30.9) 987 41.3 (39.3, 43.3)

Skin colour 56.1 3 < 0.001

White 2262 63.3 (61.7, 64.9) 1531 68.3 (66.4, 70.3)

Brown 637 17.8 (16.6, 19.1) 338 15.1 (13.7, 16.6)

Black 538 15.1 (13.9, 16.3) 288 12.9 (11.5, 14.3)

Other 137 3.8 (3.3, 4.5) 82 3.7 (3.0, 4.5)

Socioeconomic position 149.4 12 < 0.001

1st (poorest) 761 20.0 (18.8, 21.3) 310 13.0 (11.7, 14.4)

2nd 761 20.0 (18.8, 21.3) 431 18.0 (16.5, 19.6)

3rd 761 20.0 (18.8, 21.3) 477 20.0 (18.4, 21.6)

4th 761 20.0 (18.8, 21.3) 552 23.1 (21.5, 24.8)

5th (richest) 760 20.0 (18.7, 21.3) 619 25.9 (24.2, 27.7)

CI confidence interval, DF degrees of freedom
a P value for heterogeneity
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rates [21], but due to the lack of funding, we were not
able to employ such approach.
Using Facebook ads to recruit participants to epidemi-

ologic web-based studies is very common in the litera-
ture [5, 7, 9, 22–24]. However, when a study is not
supposed to have open registration, but is focused on a
list of eligible individuals, the use of Facebook ads may
become very expensive and not feasible. We chose to
send individual Facebook messages as we could confirm
the eligibility of the individuals by checking their Face-
book profile information (mainly using name, education,
place and date of birth). Only one study, conducted in
the United States, employed a similar approach as ours
and achieved 24.6% of recruitment rate [13]. In our
study, the Facebook recruitment rate was higher (30.6%).
The effectiveness of online recruitment methods

depends on the characteristics of the sample [9]. Some
studies state that sending e-mails is more effective to
recruit older participants, and that Facebook would be
more effective to recruit a sample of young adults
[22, 25]. This may be one of the reasons why Facebook
was the most effective recruitment method in our study,
since individuals from 24 to 25 years of age composed our
sample. Another reason that might explain the higher
effectiveness of Facebook compared to the other recruit-
ment methods is that errors in Facebook contact informa-
tion provided during the face-to-face follow-up could be

solved. Even if the participant had provided an incorrect
Facebook profile name, in some cases we could identify
the correct profile by searching the name of the individual
into the social network and checking its personal informa-
tion against the Facebook profile. In contrast, if there were
errors in the WhatsApp number or in the e-mail address,
it was not possible to identify or correct the error (apart
from minor typing errors in the e-mail address).
To the best of our knowledge, this was the first study

that used WhatsApp to recruit participants to an epide-
miologic study. Although WhatsApp achieved a similar
recruitment rate as sending e-mails, it was the method
that presented the highest percentage of unreachable in-
dividuals – 25.6% versus around 15.0% for Facebook and
e-mail. The higher percentage can be attributed to two
factors: i) the impossibility to correct errors in What-
sApp numbers, and ii) the frequent changes in mobile
phone numbers. In Brazil, the mobile carriers launch
new plans that are usually financially better than the
existing ones, encouraging clients to change plans and,
sometimes, their phone number. If the unreachable indi-
viduals were not considered, the WhatsApp recruitment
rate would reach 33.4% and would be similar to Face-
book’s (see per-protocol analyses in Additional file 3).
Unlike WhatsApp, sending e-mails as recruitment

method to epidemiologic research is more common in
the literature. Similar to our finding, Buckingham and

Table 2 Characteristics of the sample according to randomisation group. Pelotas, Brazil, 2018

E-mail WhatsApp Facebook

N % (95% CI) N % (95% CI) N % (95% CI)

Total 798 798 798

Sex

Female 433 54.3 (50.8, 57.7) 451 56.5 (53.1, 59.9) 426 53.4 (49.9, 56.8)

Male 365 45.7 (42.3, 49.2) 347 43.5 (40.1, 47.0) 372 46.6 (43.2, 50.1)

Schooling (years)

0–8 115 14.4 (12.1, 17.0) 106 13.3 (11.1, 15.9) 134 16.8 (14.4, 19.6)

9–11 337 42.2 (38.8, 45.7) 358 45.0 (41.5, 48.5) 354 44.4 (41.0, 47.9)

12+ 346 43.4 (40.0, 46.8) 332 41.7 (38.3, 45.2) 309 38.8 (35.4, 42.2)

Skin colour

White 521 69.7 (66.3, 72.8) 511 68.3 (64.9, 71.6) 499 67.1 (63.7, 70.4)

Brown 114 15.2 (12.8, 18.0) 118 15.8 (13.3, 18.6) 106 14.3 (11.9, 17.0)

Black 89 11.9 (9.8, 14.4) 89 11.9 (9.8, 14.4) 110 14.8 (12.4, 17.5)

Other 24 3.2 (2.2, 4.7) 30 4.0 (2.6, 5.4) 28 3.8 (2.6, 5.4)

Socioeconomic position

1st (poorest) 101 12.7 (10.5, 15.2) 96 12.1 (10.0, 14.5) 113 14.2 (12.0, 16.8)

2nd 148 18.6 (16.0, 21.4) 145 18.2 (15.7, 21.0) 138 17.4 (14.9, 20.2)

3rd 152 19.1 (16.5, 21.9) 159 20.0 (17.3, 22.9) 166 20.9 (18.2, 23.9)

4th 178 22.3 (19.5, 25.3) 180 22.6 (19.8, 25.6) 194 24.4 (21.6, 27.5)

5th (richest) 219 27.4 (24.5, 30.6) 217 27.2 (24.3, 30.4) 183 23.1 (20.2, 26.1)

CI confidence interval
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colleagues found e-mails to be less effective than recruit-
ment via a social network [22]. In contrast, two other
studies described that the recruitment rates of e-mails
were higher than Facebook’s [7, 25]. The higher effect-
iveness of e-mails compared to Facebook can be attrib-
uted to the sample composition of these two studies,
which were older than ours.
In our study, compared to Facebook, the recruitment

via e-mail was related to higher absolute and relative in-
equalities according to schooling and socioeconomic
position. A similar finding was described in a study that
attracted better educated and richer participants using
e-mails compared to Facebook recruitment [7]. Our
hypothesis to explain this is that e-mails are mainly used
for workplace and university communication, hence
attracting individuals with formal jobs, with better edu-
cation and from a higher socioeconomic position.
One notable finding is the marked sex differences on

recruitment rates independent of the method used,
which were almost 10 percentage points higher for fe-
males compared to males. This finding is consistent to
three other web-based studies [7, 23, 25]. Another epide-
miologic study, which also found higher participation
among females, identified that the reasons for males not
to participate are due to lack of interest and time

constraints [26]. We did not investigate the reasons for
not registering into the coortesnaweb platform, but we
hypothesize that males could be less interested in the
study as the participation of females was always higher
than males’ in the previous face-to-face follow-ups of
the 1993 Pelotas birth cohort [15].
A limitation that could have affected our study is the

contamination between participants. For instance, a
participant could have mentioned the study to another
eligible individual before this individual read its recruit-
ment message. This individual would become aware of
the study by word of mouth but, in our analyses, he
would be considered recruited by the method for which
he/she was originally assigned. We could not quantify
the total amount of contamination that could have af-
fected our results, but two individuals assigned to
receive e-mails were unreachable (did not receive any e-
mail), but still registered into the coortesnaweb platform.
Another limitation is related to the proportion of con-
tacted individuals, which could be lower than estimated.
This could happen if e-mail messages were redirected to
spam folders, or if Facebook and WhatsApp messages
were not read by the eligible individuals. We tried to
avoid such issues by sending e-mails in small batches,
and by trying to update the individual’s Facebook and

Fig. 1 Flowchart depicting the logistic and design of the study, and the number of individuals contacted and not contacted by each recruitment
method. Pelotas, Brazil, 2018
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WhatsApp information if the previous message was not
read. As an alternative, we could use a mixed approach
of recruitment methods, what could have increased the
recruitment rates by decreasing the number of not con-
tacted individuals. It is important to note that our find-
ings are inserted in the context of the 1993 Pelotas birth
cohort, a known sample that were already aware of the
study and had participated of previous face-to-face
follow-ups. In other situations, such as an unknown

target population, other online recruitment methods
could be employed (e.g. online ads) and their effective-
ness could be different. Our study also presents some
strengths: i) this was the first study that formally com-
pared, using a randomised trial design, the effectiveness
of online recruitment methods for epidemiologic re-
search; ii) this was also the first web-based epidemio-
logical study fully conducted online in the context of a
middle-income country; and iii) we could compare the

Table 3 Overall inequalities on recruitment rates comparing schooling categories and socioeconomic position, and according to
randomisation group. Pelotas, Brazil, 2018

Overall E-mail WhatsApp Facebook

SII
(95% CI)

CIX
(95% CI)

SII
(95% CI)

CIX
(95% CI)

SII
(95% CI)

CIX
(95% CI)

SII
(95% CI)

CIX
(95% CI)

Schooling 29.9
(23.8, 36.0)

9.3
(5.6, 13.0)

46.5
(37.1, 56.0)

24.4
(18.1, 30.7)

20.0
(9.4, 30.6)

1.7
(−5.1, 8.5)

24.5
(13.2, 35.7)

4.1
(−1.9, 10.0)

Socioeconomic
position

11.3
(5.1, 17.4)

3.0
(−0.8, 6.8)

16.6
(6.2, 27.0)

8.7
(1.8, 15.6)

14.9
(4.6, 25.2)

4.7
(−2.2, 11.6)

3.1
(−8.1, 14.3)

−2.5
(−8.5, 3.6)

CI confidence interval, CIX concentration index, SII slope index of inequality

Fig. 2 a Overall recruitment rate according to recruitment method and stratified by (b) sex, (c) skin colour, (d) socioeconomic position, and (e)
schooling. Pelotas, Brazil, 2018
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effectiveness of the recruitment methods using a stan-
dardized metric (the recruitment rate) [17], what usually
does not happen in web-based epidemiologic research as
the number of eligible individuals is not known.

Conclusions
We were able to recruit members of a birth cohort to a
web-based epidemiologic study using free online recruit-
ment methods in the context of a middle-income coun-
try (Brazil). The effectiveness of the online recruitment
methods is dependent on the individual characteristics
of the target sample. Overall, the Facebook showed to be
the most effective method to recruit young adults, also
achieving the most equitable sample according to school-
ing and socioeconomic position. In contrast, the use of e-
mails as a recruitment method might produce a biased
sample in terms of socioeconomic factors. It is important
to know the profile of the target sample in order to decide
which online recruitment method to use.

Additional files

Additional file 1: Invitation message content used in all recruitment
methods, heading was only used in e-mail messages. Pelotas, Brazil, 2018.
(DOCX 21 kb)

Additional file 2: Recruitment rate according to randomisation group
stratified by individual characteristics using intention to treat analysis.
Pelotas, Brazil, 2018. Detailed recruitment rate results to support the
interpretation of the graphs displayed in Fig. 2. (DOCX 22 kb)

Additional file 3: Recruitment rate according to randomisation group
stratified by individual characteristics using per-protocol analysis. Pelotas,
Brazil, 2018. (DOCX 19 kb)

Abbreviations
CIX: Concentration index; RECR: Recruitment rate; SEP: Socioeconomic
position; SII: Slope index of inequality

Acknowledgements
Not applicable.

Authors’ contributions
CB and AJDB proposed the design of the study and discussed its analytical
strategy. CB performed the statistical analyses and drafted the manuscript.
AMBM, HG, MCFA, and FCW coordinated the data collection of the face-to-
face follow-up of the 1993 Pelotas birth cohort. All authors contributed
critically reviewing the manuscript and approved the final version of the
manuscript.

Funding
This article is based on data from the study “Pelotas Birth Cohort, 1993”
conducted by Postgraduate Program in Epidemiology at Universidade
Federal de Pelotas with the collaboration of the Brazilian Public Health
Association (ABRASCO). From 2004 to 2013, the Wellcome Trust supported
the 1993 birth cohort study funding its face-to-face follow-ups. The European
Union, National Support Program for Centers of Excellence (PRONEX), the
Brazilian National Research Council (CNPq), and the Brazilian Ministry of
Health supported previous face-to-face phases of the study. The 22-year
face-to-face follow-up was supported by the Science and Technology
Department / Brazilian Ministry of Health, with resources transferred through
the Brazilian National Council for Scientific and Technological Development
(CNPq), grant 400943/2013–1. Capes foundation sponsored the exchange
period of the first author of this work (grant n. 88881.133234/2018–01). The

funding bodies had no influence in the study design, data collection and
analysis, or in interpreting and writing the manuscript.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate
The coortesnaweb project was approved by the Research Ethics Committee
of the School of Medicine of the Federal University of Pelotas (protocol
number: 79124917.5.0000.5317). This randomised trial was approved and
registered by the Brazilian Registry of Clinical Trials (register number: RBR-
3dv7gc). The full trial protocol can be accessed in http://www.ensaiosclinico
s.gov.br/rg/RBR-3dv7gc/. This study adheres to CONSORT guidelines. All par-
ticipants had to agree to the written consent form presented in the platform
in order to register into the platform. No harms or unintended effects were
identified.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 21 December 2018 Accepted: 5 June 2019

References
1. The World Bank. Internet users (per 100 people). The World Bank. 2018.

https://data.worldbank.org/share/widget?indicators=IT.NET.USER.ZS.
Accessed 30 Apr 2018.

2. McMaster HS, LeardMann CA, Speigle S, Dillman DA. Millennium cohort
family study team. An experimental comparison of web-push vs. paper-only
survey procedures for conducting an in-depth health survey of military
spouses. BMC Med Res Methodol. 2017;17:73. https://doi.org/10.1186/
s12874-017-0337-1.

3. Krogh A-B, Larsson B, Salvesen Ø, Linde M. A comparison between
prospective internet-based and paper diary recordings of headache among
adolescents in the general population. Cephalalgia. 2016;36:335–45. https://
doi.org/10.1177/0333102415591506.

4. Christensen AI, Ekholm O, Glümer C, Juel K. Effect of survey mode on
response patterns: comparison of face-to-face and self-administered modes
in health surveys. Eur J Pub Health. 2014;24:327–32. https://doi.org/10.1093/
eurpub/ckt067.

5. Christensen T, Riis AH, Hatch EE, Wise LA, Nielsen MG, Rothman KJ, et al.
Costs and efficiency of online and offline recruitment methods: a web-
based cohort study. J Med Internet Res. 2017;19:e58. https://doi.org/10.
2196/jmir.6716.

6. Brown O, Quick V, Colby S, Greene G, Horacek TM, Hoerr S, et al.
Recruitment lessons learned from a tailored web-based health intervention
project Y.E.a.H. (Young adults eating and active for health). Health Educ.
2015;115:470–9. https://doi.org/10.1108/HE-06-2014-0075.

7. Dworkin J, Hessel H, Gliske K, Rudi JH. A comparison of three online
recruitment strategies for engaging parents: online recruitment. Fam Relat.
2016;65:550–61. https://doi.org/10.1111/fare.12206.

8. Harris ML, Loxton D, Wigginton B, Lucke JC. Recruiting online: lessons from
a longitudinal survey of contraception and pregnancy intentions of Young
Australian women. Am J Epidemiol. 2015;181:737–46. https://doi.org/10.
1093/aje/kwv006.

9. Lane TS, Armin J, Gordon JS. Online recruitment methods for web-based
and Mobile health studies: a review of the literature. J Med Internet Res.
2015;17:e183. https://doi.org/10.2196/jmir.4359.

10. Wise LA, Rothman KJ, Mikkelsen EM, Stanford JB, Wesselink AK, McKinnon C,
et al. Design and conduct of an internet-based preconception cohort study
in North America: pregnancy study online. Paediatr Perinat Epidemiol. 2015;
29:360–71. https://doi.org/10.1111/ppe.12201.

11. Trespalacios JH, Perkins RA. Effects of personalization and invitation email
length on web-based survey response rates. TechTrends. 2016;60:330–5.
https://doi.org/10.1007/s11528-016-0058-z.

12. Loxton D, Powers J, Anderson AE, Townsend N, Harris ML, Tuckerman R, et
al. Online and offline recruitment of Young women for a longitudinal health

Blumenberg et al. BMC Medical Research Methodology          (2019) 19:127 Page 8 of 9

https://doi.org/10.1186/s12874-019-0767-z
https://doi.org/10.1186/s12874-019-0767-z
https://doi.org/10.1186/s12874-019-0767-z
http://www.ensaiosclinicos.gov.br/rg/RBR-3dv7gc/
http://www.ensaiosclinicos.gov.br/rg/RBR-3dv7gc/
https://data.worldbank.org/share/widget?indicators=IT.NET.USER.ZS
https://doi.org/10.1186/s12874-017-0337-1
https://doi.org/10.1186/s12874-017-0337-1
https://doi.org/10.1177/0333102415591506
https://doi.org/10.1177/0333102415591506
https://doi.org/10.1093/eurpub/ckt067
https://doi.org/10.1093/eurpub/ckt067
https://doi.org/10.2196/jmir.6716
https://doi.org/10.2196/jmir.6716
https://doi.org/10.1108/HE-06-2014-0075
https://doi.org/10.1111/fare.12206
https://doi.org/10.1093/aje/kwv006
https://doi.org/10.1093/aje/kwv006
https://doi.org/10.2196/jmir.4359
https://doi.org/10.1111/ppe.12201
https://doi.org/10.1007/s11528-016-0058-z


survey: findings from the Australian longitudinal study on Women’s health
1989-95 cohort. J Med Internet Res. 2015;17:e109. https://doi.org/10.2196/
jmir.4261.

13. Jones L, Saksvig BI, Grieser M, Young DR. Recruiting adolescent girls into a
follow-up study: benefits of using a social networking website.
Contemporary Clinical Trials. 2012;33:268–72. https://doi.org/10.1016/j.cct.
2011.10.011.

14. Victora CG, Barros FC, Halpern R, Menezes A, Horta BL, Tomasi E, et al.
Longitudinal study of the mother and child population in an urban region
of southern Brazil, 1993: methodological aspects and preliminary results.
Revista de saude publica. 1996;30:34–45.

15. Gonçalves H, Wehrmeister FC, Assunção MCF, Tovo-Rodrigues L, de
OIO, Murray J, et al. Cohort profile update: the 1993 Pelotas (Brazil)
birth cohort follow-up at 22 years. Int J Epidemiol. 2017. https://doi.org/
10.1093/ije/dyx249.

16. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)—a metadata-driven methodology and
workflow process for providing translational research informatics support. J
Biomed Inform. 2009;42:377–81. https://doi.org/10.1016/j.jbi.2008.08.010.

17. The American Association for Public Opinion Research. Standard definitions:
final dispositions of case codes and outcome rates for surveys. 9th ed:
AAPOR; 2016.

18. Travassos C, Williams DR. The concept and measurement of race and their
relationship to public health: a review focused on Brazil and the United
States. Cadernos de Saúde Pública. 2004;20:660–78. https://doi.org/10.1590/
S0102-311X2004000300003.

19. Barros AJD, Victora CG. Indicador econômico para o Brasil baseado no
censo demográfico de 2000. Rev Saude Publica. 2005;39:523–9. https://doi.
org/10.1590/S0034-89102005000400002.

20. Barros AJD, Victora CG. Measuring coverage in MNCH: determining and
interpreting inequalities in coverage of maternal, newborn, and child health
interventions. PLoS Med. 2013;10:e1001390. https://doi.org/10.1371/journal.
pmed.1001390.

21. David MC, Ware RS. Meta-analysis of randomized controlled trials
supports the use of incentives for inducing response to electronic
health surveys. J Clin Epidemiol. 2014;67:1210–21. https://doi.org/10.
1016/j.jclinepi.2014.08.001.

22. Buckingham L, Becher J, Voytek CD, Fiore D, Dunbar D, Davis-Vogel A, et al.
Going social: success in online recruitment of men who have sex with men
for prevention HIV vaccine research. Vaccine. 2017;35:3498–505. https://doi.
org/10.1016/j.vaccine.2017.05.002.

23. Carter-Harris L, Bartlett Ellis R, Warrick A, Rawl S. Beyond traditional
newspaper advertisement: leveraging Facebook-targeted advertisement to
recruit long-term smokers for research. J Med Internet Res. 2016;18:e117.
https://doi.org/10.2196/jmir.5502.

24. Juraschek SP, Plante TB, Charleston J, Miller ER, Yeh H-C, Appel LJ, et al. Use
of online recruitment strategies in a randomized trial of cancer survivors.
Clinical Trials. 2018;15:130–8. https://doi.org/10.1177/1740774517745829.

25. Nolte MT, Shauver MJ, Chung KC. Analysis of four recruitment methods for
obtaining normative data through a web-based questionnaire: a pilot study.
HAND. 2015;10:529–34. https://doi.org/10.1007/s11552-014-9730-y.

26. Markanday S, Brennan SL, Gould H, Pasco JA. Sex-differences in reasons for
non-participation at recruitment: Geelong osteoporosis study. BMC Research
Notes. 2013;6:104. https://doi.org/10.1186/1756-0500-6-104.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Blumenberg et al. BMC Medical Research Methodology          (2019) 19:127 Page 9 of 9

https://doi.org/10.2196/jmir.4261
https://doi.org/10.2196/jmir.4261
https://doi.org/10.1016/j.cct.2011.10.011
https://doi.org/10.1016/j.cct.2011.10.011
https://doi.org/10.1093/ije/dyx249
https://doi.org/10.1093/ije/dyx249
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1590/S0102-311X2004000300003
https://doi.org/10.1590/S0102-311X2004000300003
https://doi.org/10.1590/S0034-89102005000400002
https://doi.org/10.1590/S0034-89102005000400002
https://doi.org/10.1371/journal.pmed.1001390
https://doi.org/10.1371/journal.pmed.1001390
https://doi.org/10.1016/j.jclinepi.2014.08.001
https://doi.org/10.1016/j.jclinepi.2014.08.001
https://doi.org/10.1016/j.vaccine.2017.05.002
https://doi.org/10.1016/j.vaccine.2017.05.002
https://doi.org/10.2196/jmir.5502
https://doi.org/10.1177/1740774517745829
https://doi.org/10.1007/s11552-014-9730-y
https://doi.org/10.1186/1756-0500-6-104

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Results
	Discussion
	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

