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Abstract
The use of online surveys as a recruitment tool for clinical research has recently expanded; nevertheless, optimal recruitment 
strategies remain poorly identified. Objectives. The study aimed to identify the most effective recruitment strategies for online 
research studies and to determine the optimal survey channels for obtaining patients’ responses. This is a post-hoc analysis of 
the ARCOVAX (ArLAR COVID Vaccination) study. Multiple recruitment strategies were disseminated in Arabic, English, 
and French. The proportion of enrolled patients was correlated with each strategy. Channels used by patients to complete 
the survey were divided into three categories (social media (SoMe), doctor, and patients’ associations). These channels were 
correlated with the patients’ characteristics and the country’s Gross Domestic Product (GDP). A total of 1595 patients from 
19 Arab countries completed the survey. Patients’ mean age was 39 years, 73.2% (1159) were females, 17.8% (284) had a 
university education level and 93.1% (1468) answered the survey in Arabic. The most effective recruitment strategies were 
personalized WhatsApp reminders to recruiters (30% of enrolled patients), technical support in response to access issues 
(27%) and sharing recruitment status by country on a WhatsApp group (24%). The channels used to complete the survey 
were: SoMe in 45% (711), doctor in 40% (647), and patients’ associations in 8.5% (233), and correlated with age and GDP. 
To optimize recruitment, it is recommended to combine multiple strategies and channels, use the native language and be 
active (mobilize teams), reactive (provide prompt technical support), and proactive (share regular updates and reminders).
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Introduction

Online surveys are currently one of the most effective tools 
for recruiting participants for clinical research [1] and have 
been largely stimulated by the Coronavirus Disease 2019 
(COVID-19) pandemic. Using e-recruitment, a web-based 
recruitment method and a mass communication medium, 
researchers are now able to reach a large patient popula-
tion [2]. Analysis of the most effective strategies to promote 
recruitment for online research studies is crucial to ensure 

that the right approach is used in the right population to 
properly meet its needs.

One of the major channels to disseminate online sur-
veys is social media (SoMe), such as Facebook, Twitter, 
or WhatsApp. In fact, SoMe has been widely used for spe-
cific health-related purposes, especially after the COVID-19 
outbreak, such as medical education, awareness campaigns, 
health interventions, and medical surveillance [3]. Its use 
for recruiting participants in health surveys is growing and 
shows many advantages compared to traditional methods [4, 
5]. It stimulates interest in participants, increases engage-
ment and retention of subjects, and provides better interac-
tion between clinical research demand and supply [6, 7]. 
Moreover, it improves participation, especially in hard-to-
reach populations [8], reduces the cost, offers flexibility in 
time and place, and accelerates the rate of recruitment [4]. In 
particular, WhatsApp, which is the most used mobile instant 

Rheumatology
INTERNATIONAL 

Renaud Felten and Laurent Arnaud contributed equally to the 
manuscript.

 * Ihsane Hmamouchi 
 ihsane.hmamouchi@gmail.com

Extended author information available on the last page of the article

http://orcid.org/0000-0003-4402-5034
http://orcid.org/0000-0003-1710-9996
http://orcid.org/0000-0003-1764-4665
http://orcid.org/0000-0002-5174-8292
http://orcid.org/0000-0003-0659-8130
http://orcid.org/0000-0001-7999-3401
http://orcid.org/0000-0002-8235-4595
http://orcid.org/0000-0002-4592-1247
http://orcid.org/0000-0002-6725-4561
http://orcid.org/0000-0003-3045-4831
http://orcid.org/0000-0001-9140-5860
http://orcid.org/0000-0002-4951-4032
http://orcid.org/0000-0002-8077-8394
http://orcid.org/0000-0002-4479-7678
http://crossmark.crossref.org/dialog/?doi=10.1007/s00296-022-05195-0&domain=pdf


706 Rheumatology International (2023) 43:705–712

1 3

messaging, optimizes immediate communication between 
the researcher and the participant at an affordable price, 
offering flexibility in time and place [9].

However, e-recruitment might have a negative impact on 
the quality of data collection, on the diversity of partici-
pants, and is more prone to technical issues [10]. Indeed, 
online surveys create more selection bias and inadequacy of 
population representation since samples obtained tend to be 
younger, more educated, and with a female predominance 
[8]. Also, electricity and internet access in certain popu-
lations remain a barrier to recruitment through SoMe [4]. 
Other issues, such as the validity of informed consent and 
protection of privacy are also of concern [6].

Literature about online recruitment for research studies 
lacks detailed information about the profile of participants, 
optimal recruitment strategies and survey channels, espe-
cially in Arab countries.

The ARCOVAX study (Arab League of Associations for 
Rheumatology (ArLAR) Vaccination study) [11] is a cross-
sectional study that used an anonymous web-based survey to 
assess the acceptability of the COVID-19 vaccine in patients 
with chronic rheumatic musculoskeletal diseases (RMDs) 
and healthcare professionals (HCPs) and included partici-
pants from 16 Arab countries. Being one of the largest recent 
online surveys in the region, the ARCOVAX population 
represents an excellent opportunity to analyze the optimal 
e-recruitment strategies.

The primary objective of this study was to identify the 
most effective recruitment strategies for online research 
studies, based on the ARCOVAX study. The secondary 
objective was to determine the optimal survey channels for 
collecting the patients’ responses.

Methods

Study design

This is a post hoc analysis of the ARCOVAX study adapted 
from the VAXICOV study [12, 13], translated to Arabic by 
a steering committee composed of ten rheumatologists and 
one rheumatology fellow. The survey was validated by the 
ArLAR scientific committee composed of rheumatologists 
from 16 Arab countries. The scientific committee made a 
few minor revisions, with regard to the different names of 
medications in the different countries. A pilot test done in 
three languages (Arabic, English, and French) found the sur-
vey to be well understood and easy to complete in less than 
10 min. The survey was disseminated online in the three 
languages between April 13 and May 11, 2021. Health-care 
professionals were considered as a convenience control 
group, expected to serve as a reference for optimal vaccine 
acceptability at the time of the study. The study included 

1595 patients and 1517 HCPs by convenience sampling. 
Nevertheless, the two groups were very different in terms 
of socio-demographic characteristics, therefore, the current 
study was focused on the patient group.

Main outcome variable

The survey channels used by the participants to respond 
were recorded and grouped into three categories: SoMe plat-
forms in general, the doctor (by direct contact at the clinic or 
through WhatsApp messaging), and patients’ associations.

Procedures

At launch, the survey was disseminated online using the 
Google Forms platform, through multiple SoMe platforms 
(Facebook, Twitter, Instagram, Snapchat, Messenger, What-
sApp groups) of ArLAR, Arab Adult Arthritis Awareness 
group (AAAA, an ArLAR special-interest group), a network 
of participating rheumatologists within ArLAR and patient 
associations’ accounts. In addition, mass emails were sent 
from the ArLAR and the AAAA group to available mailing 
lists of HCPs and patients with RMDs. Also, WhatsApp 
messages were shared on the participating rheumatologists’ 
groups to be sent to their available patients’ WhatsApp 
lists. Finally, posters with QR codes were created and dis-
played in the participating rheumatology clinics. During the 
recruitment period, additional strategies were used to boost 
e-recruitment: weekly reminders on SoMe and WhatsApp 
groups, sharing regular recruitment status by country on 
AAAA WhatsApp group which included the key recruit-
ers, personalized WhatsApp messages sent to key recruit-
ers, providing real-time technical support in case of survey 
access issues (such as technical assistance in connection 
with the survey link in the preferred languages), announc-
ing the count-down to the last days of recruitment using a 
motivational video on SoMe.

Anonymous demographic data were collected: age, gen-
der, educational level, rheumatic disease, anti-rheumatic 
treatments, vaccine perceptions, country, and Gross Domes-
tic Product (GDP) level according to the World Bank Clas-
sification [14]. The details of the questionnaire were previ-
ously described elsewhere [11].

Ethical considerations

Accessing the Google Form platform and then clicking 
“Agree” after reading the survey description was considered 
as consent to participate. Confidentiality was maintained in 
the study by keeping all the participants’ data anonymous. 
The study was approved by the scientific committee of the 
ArLAR and by the Institutional Review Boards of Saint-
Joseph University, Beirut, and the Specialized Medical 
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Center, Riyadh (respectively, numbers CEHDF1825 and 
H-01-R-056, both in April 2021).

Statistical analysis

The participants’ profiles (demographic and disease char-
acteristics and chronic anti-rheumatic treatments) were 
presented descriptively as numbers and percentages for cat-
egorical variables and means and standard deviations for 
continuous variables.

The characteristics related to the survey were recorded: 
language used to respond to the survey, number of responses 
according to the country, and the GDP region [13].

For this study, we identified 5 sequential strategies to 
boost e-recruitment: (1) Launching the survey on a Social 
Media platform, (2) providing real-time technical support in 
case of survey access issues such as technical assistance in 
connection with the survey link in the preferred languages, 
(3) sharing regular recruitment status by country on AAAA 
WhatsApp group which included the key recruiters, (4) dis-
playing reminder posters with QR codes in the participating 
rheumatology clinics, (5) personalized WhatsApp messages 
sent to key recruiters, (6) announcing the count-down to the 
last days of recruitment using a motivational video on SoMe.

Each strategy used to boost e-recruitment was presented 
descriptively in correlation with the number of daily enrol-
ments over the time period of recruitment (from April 13 
to May 11, 2021) and with the proportion of participants 
enrolled immediately after the instauration of the strategy.

Also, three channels used to reach the patients were iden-
tified: (1) Public messages via any SoMea platform includ-
ing Facebook, Instagram, Twitter, Snapchat, Messenger, 
WhatsApp groups (2) Patients’ associations on SoMe and (3) 
one on one contact with the doctor (either by direct contact 
at the clinic or through WhatsApp message from the doc-
tors’ office). The factors associated with each channel were 
identified using Chi-Square, Fisher exact test, and ANOVA 
as appropriate. A p value < 0.05 was used to define statisti-
cal significance. All statistical analyses were performed on 
JAMOVI 2021 version 1.6 [15].

Results

A total of 3176 participants from 19 Arab countries com-
pleted the survey, from which 1595 patients with RMDs 
were included in the current analysis.

Profile of the participants

The mean age of the patients was 39 years (SD 13 years); 
72.7% were females and 17.8% had a university education 
(Table 1). The patients were from High-Income countries in 

36.2%, Upper-Middle Income countries in 34.1%, and Low-
Middle and Low-Income countries in 29.6%.

Language used in the survey

The majority of patients responded to the survey in Ara-
bic (93.1%) followed by French (4.3%) and English (2.6%). 

Table 1  Profile of the participants in the ArLAR COVID-19 vaccine 
perceptions (ARCOVAX) online survey

* The five most frequent diagnoses are reported here
GDP Region according to World Bank Data

All par-
ticipants 
N = 3176

Patients group N = 1595

Age, mean [SD] 39.6 [12.4] 39.0 [13.0]
Women, n(%) 2073 (65.3) 1159 (72.7)
GDP Region, n(%)
 High income 808 (25.4) 577 (36.2)
 Upper middle income 1286 (40.5) 546 (34.1)
 Lower middle and low 

income
1082 (34.1) 472 (29.6)

Country, n(%)
 Iraq 800 (25.2) 293 (18.4)
 Saudi Arabia 576 (18.1) 435 (27.3)
 Egypt 416 (13.1) 236 (14.8)
  Lebanon 186 (5.9) 111 (7.0)
 Algeria 158 (5.0) 67 (4.2)
 Libya 134 (4.2) 75 (4.7)
 Morocco 129 (4.1) 28 (1.8)
 Tunisia 120 (3.8) 36 (2.3)
 Jordan 115 (3.6) 67 (4.2)
 Bahrain 101 (3.2) 64 (4.0)
 Syria 101 (3.2) 33 (2.1)
 Palestine 95 (3.0) 34 (2.1)
 Kuwait 56 (1.8) 41 (2.6)
 Sudan 48 (1.5) 33 (2.1)
 Oman 32 (1.0) 18 (1.1)
 UAE 20 (0.6) 10 (0.6)
 Qatar 18 (0.6) 8 (0.5)
 Yemen 5 (0.2) 4 (0.2)
 Comoros 1 (0.0) 1 (0.06)

Rheumatic diagnosis n (%)*
 Rheumatoid arthritis – 745 (46.7)
 Lupus – 342 (21.4)
 Axial spondyloarthritis – 143 (9.0)
 Psoriatic arthritis – 79 (4.9)
 Myositis – 33 (2.1)
 Educational level n (%)
 Up to primary school 1264 (79.2)
 Up to university 284 (17.8)
 Technical studies 47 (2.9)
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However, significant differences among the countries were 
found. For instance, more responses in French were received 
from the Maghreb countries (Algeria, Morocco, and Tunisia 
countries) and Lebanon (p < 0.001) (Fig. 1).

Day of the week

The higher rate of response to the survey was observed on 
Mondays (21.9%), followed by Wednesdays (18.5%) and 
Tuesdays (15.2%), which are weekdays in all the surveyed 
countries.

The rate of participation

The recruitment of participants was highly fluctuating 
throughout the study period (Fig. 2). The first peak of 
inclusion was observed on day 3, after providing prompt 
technical support for participants having access issues, 
and a second peak was observed on day 14, after send-
ing a personalized reminder to key recruiters. About 50% 
of the participants were enrolled in the first 10 days of 
the recruitment period which lasted around one month in 
total. In addition, more than 90% of the participants were 

Fig. 1  Enrollment of patients 
for the online survey and cor-
relation with the recruitment 
strategies. WA WhatsApp Mes-
sages, *sharing the status with 
key recruiters

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0

100

200

300

400

500

600
Su

rv
ey

 L
au

nc
h

Pr
om

o�
on

 o
n 

SM
 &

 W
A

Te
ch

ni
ca

l S
up

po
rt

Sh
ar

in
g 

re
cr

ui
tm

en
t s

ta
tu

s*

Te
ch

ni
ca

l S
up

po
rt

Da
y 

7

Sh
ar

in
g 

re
cr

ui
tm

en
t s

ta
tu

s*

N
ew

 p
os

te
rs

 &
 Q

R 
co

de
s

Sh
ar

in
g 

re
cr

ui
tm

en
t s

ta
tu

s*

Pe
rs

on
al

ize
d 

W
A 

to
 re

cr
ui

te
rs

Da
y 

14

An
no

un
ci

ng
 c

ou
nt

-d
ow

n 
(v

id
eo

)

Sh
ar

in
g 

re
cr

ui
tm

en
t s

ta
tu

s*

Da
y 

21

Sh
ar

in
g 

re
cr

ui
tm

en
t s

ta
tu

s*

An
no

un
ci

ng
 c

ou
nt

-d
ow

n 
(v

id
eo

)

Da
y 

28

Su
rv

ey
 c

lo
sin

g

Pe
rc

en
ta

ge
 o

f T
ot

al
 P

ar
�c

ip
an

tsyaDrepstnapicitraPforeb
mu

N

Fig. 2  Language chosen by 
patients to respond to the 
ARCOVAX survey, by country 
and geographical region
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enrolled within the first 21 days, after which there seemed 
to be a saturation effect.

Online recruitment strategies had a different impact on the 
rate of participation: 30% of participants were enrolled after 
sending personalized WhatsApp reminders to key recruiters 
in different countries, 27% after providing prompt techni-
cal support to resolve issues faced by the participants, 24% 
after sharing recruitment status by country on the AAAA's 
WhatsApp group, 12% after posting electronic posters and 
QR codes via SoMe and WhatsApp groups, 3% after the 
initial launch on SoMe and WhatsApp groups and 2% after 
sharing a motivational video announcing the countdown to 
the last week of recruiting.

Survey channels for collecting patients’ responses

Among the 1595 patients, 711 (44.7%) patients were 
recruited via anonymous SoMe (Facebook, Instagram, 
Twitter, Snapchat), 647 (40.7%) were recruited through 
their doctor (either by direct contact at the clinic or through 
WhatsApp message from the doctors’ office), and only 233 
(14.6%) were recruited through patients’ associations. Less 
than 1% (15 patients) were recruited through emails.

Factors associated with patient participation 
through social media

The use of SoMe channel to participate in the survey was 
highest in Lower-Middle and Low-Income countries (53.6% 
of participants from these countries were reached through 
SoMe), followed by High-Income countries (48.9%) and 
Upper-Middle-Income countries (32.2%) (p < 0.001).

Patients who used SoMe to participate were younger 
(mean age 38.2 years [SD 11.6]) compared to those who 
used other channels (39.7 years [SD 14.1]). No association 
was found with gender (p = 0.10), language (p = 0.64) and 
education (p = 0.66) (Table 2).

Factors associated with patient participation 
through the doctor

The survey reached the patients through their doctors 
mainly in the Upper Middle-Income countries (56.6% of 
the patients from that GDP region). This channel was also 
associated with older age (mean age was 40.3 years [SD 
14.8] in patients who were reached through their doctor ver-
sus 38.2 years [SD 11.6] in the other channels (p = 0.002) 
(Table 2).

Factors associated with patient participation 
through the patients’ associations

The proportion of patients who were reached through 
the patients’ association was small in general (8.5%) but 
was slightly higher in the High-Income countries (9.1%) 
(p < 0.001) (Table 2).

Discussion

The most effective e-recruitment strategies for patients 
with RMDs for research purposes were personalized What-
sApp reminders to the key recruiters, especially in Middle-
Income countries, and prompt technical support, mostly 

Table 2  Channels through which patients were reached by the ARCOVAX online survey

a Social Media: Facebook, Instagram, Twitter, Snapchat, Messenger, WhatsApp groups.
b Mean (SD) One-Way ANOVA p < 0.05 for social media vs patients’ association and social media vs doctor
GDP Region according to World Bank Data.

Social  mediaa N = 711 Patients’ associa-
tions N = 233

One on one contact with 
the Doctor N = 647

p

Age (years)b 38.2 (11.6) 37.9 (11.6)b 40.3 (14.8)b

Gender n (%) Female 499 (71.3) 183 (78.9) 473 (73.3) 0.07
Education n (%) Primary school 554 (79.1) 174 (75.0) 521 (80.8) 0.31

High school and university 129 (18.4) 50 (21.6) 104 (16.1)
Technical 17 (2.4) 8 (3.4) 20 (3.1)

Region GDP n (%) High 278 (39.7) 109 (47.0) 184 (28.5)  < 0.001
Upper middle 174 (24.9) 57 (24.6) 310 (48.1)
Lower middle and low 248 (35.4) 66 (28.4) 151 (23.4)

Language
n (%)

Arabic 652 (93.1) 220 (94.8) 596 (92.4) 0.23

English 16 (2.3) 2 (0.9) 23 (3.6)
French 32 (4.6) 10 (4.3) 26 (4.0)
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in high-income countries. The superiority of personalized 
messages over mass-produced messages and random posts 
on SoMe was reported in previous studies [16], highlighting 
the importance of empathy among researchers and partici-
pants. Indeed, participants’ compliance increases with their 
familiarity with the one making the request. In addition, the 
remarkable boost in response rate seen after the correction 
of technical issues suggests the importance of this action in 
all online surveys as mentioned in the literature [17].

Moreover, this study clearly demonstrated that an Ara-
bic version of an international survey is mandatory to reach 
the participants living in Arab countries. However, French 
was also important in the Maghreb countries and Lebanon, 
where it is the second language. Thus, the current study con-
firmed that the native language is always the best way to 
reach a population since it offers a comprehensive form of 
a survey that gives less biased results and is more practical 
for the patient to finish the survey faster [18].

Regarding the optimal survey channels for reaching the 
patients, the current study highlights the importance of 
SoMe, especially in the younger population. This fact is 
concordant with previous literature [19, 20] which demon-
strated that SoMe has become a global phenomenon and 
plays a central role in increasing participation levels. The 
importance of SoMe was observed in all countries regard-
less of the GDP levels but was more pronounced in Low 
to Low-Middle Income countries (53.6% of participants). 
Nevertheless, doctors still play a significant role as well to 
improve recruitment. The “doctor’s” channel should not be 
underestimated especially in Upper Middle-income coun-
tries where 56.6% of patients were recruited through their 
doctors. Finally, an important point highlighted by our data 
was the urgent need to activate the role of patients’ associa-
tions since only 8.5% of patients were recruited through this 
channel, mostly in high-income countries.

The profile of participants was consistent with the litera-
ture that showed that younger patients [21, 22] and females 
[34] were more likely to respond to online surveys. In com-
parison with the VAXICOV study [12] Arab patients who 
responded to the ARCOVAX survey were younger, with 
a mean age of 39 ± 13 years, compared to a mean age of 
50 ± 10 years in VAXICOV. Also, 72.7% of participants 
were identified as females in the ARCOVAX study, whereas 
90.5% of participants in the VAXICOV study were females. 
With Information Technology (IT) development, the young 
participants are much more reachable through SoMe [23]. 
Moreover, the young population tends to be more involved 
in health education and more motivated to participate in 
medical surveys, whereas older patients may not realize the 
importance of contributing to medical studies. As for gender, 
the female predominance may reflect the higher female/male 
ratio in some RMDs such as rheumatoid arthritis or lupus 
[24]. Moreover, females could be more responsive to online 

surveys because they tend to be more patient, interested 
in health education, and available since in Arab countries, 
many females do not work [25].

This study has some limitations. First, a selection bias 
should be considered, as SoMe was used to promote the 
survey, which would undoubtedly impact the profile of par-
ticipants. Moreover, the data about individual platforms (i.e., 
Facebook or Twitter alone) was not available for analysis; 
thus, profiling patients by platform type was not possible. 
Although the use of SoMe might be very heterogeneous 
among the Arab countries, it has a very strong and grow-
ing presence, with a predominance of Facebook use [26]. 
In a previous ArLAR survey including 2163 patients with 
RMDs, 73% reported that their main source of information 
about COVID-19 was obtained through SoMe, followed by 
television in 51% [27]. Nevertheless, a large number of par-
ticipants (3176 participants, including 1595 patients) can 
give a reasonably accurate idea about the target population 
of patients with RMDs. In addition, and since the socio-
demographic profiles of patients and HCPs were very differ-
ent, only the patients were included in the current analysis, 
to minimize the risk of confounding bias in the analysis of 
factors associated with the use of the communication chan-
nel. Also, one might argue that there’s an overlap between 
the channels for reaching the patient. For example, a patient 
might be reached by their doctors through the latter’s SoMe 
account or by WhatsApp. However, we estimate that the 
patients identified in priority the channel they considered 
as the primary channel for receiving the survey. Moreover, 
although the association between one strategy and the subse-
quent recruitment was clear in the descriptive analysis, one 
might argue that the recruitment may also be boosted by pre-
vious strategies having a residual effect over time. Finally, 
the study did not consider the severity of the disease. In fact, 
a relationship could exist between disease severity and the 
motivation to respond to a survey related to the disease, as 
studies showed that knowledge of the topic increases the 
participation rate [28]. Despite these limitations, the study 
followed the current directives for survey-based studies, i.e., 
having an ethical committee approval, survey validation by 
a different group than the authors, pilot testing, maintain-
ing anonymity, using various social media platforms, and 
utilization of descriptive and analytical approaches, which 
adds to the data quality and conformity with international 
guidance [1, 29, 30].

In summary, the most effective strategies to promote 
recruitment for online research studies were sending per-
sonalized reminders to key recruiters, followed by providing 
prompt technical support, and sharing enrollment results by 
country in real-time. Moreover, the importance of SoMe, 
as well as the role of doctors as a recruitment channel were 
highlighted crucial. Disparities and variations according to 
GDP classification and age were noted. Furthermore, the 
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study confirmed the participation of a predominantly young 
and female patient profile, and higher participation in the 
native Arabic language. Therefore, to optimize recruitment, 
it is recommended to combine multiple strategies and chan-
nels, use the native language, and be active (mobilize teams 
to participate), reactive (provide prompt technical support), 
and proactive (share regular updates and reminders).
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