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Abstract: Introduction: There is a strong need to conduct rigorous and robust trials for children
and adolescents in mental health settings. One of the main barriers to meeting this requirement is
the poor recruitment rate. Effective recruitment strategies are crucial for the success of a clinical
trial, and therefore, we reviewed recruitment strategies in clinical trials on children and adolescents
in mental health with a focus on prevention programs. Methods: We reviewed the literature by
searching PubMed/Medline, the Cochrane Library database, and Web of Science through December 2022
as well as the reference lists of relevant articles. We included only studies describing recruitment
strategies for pediatric clinical trials in mental health settings and extracted data on recruitment and
completion rates. Results: The search yielded 13 studies that enrolled a total of 14,452 participants.
Overall, studies mainly used social networks or clinical settings to recruit participants. Half of the
studies used only one recruitment method. Using multiple recruitment methods (56.6%, 95%CI:
24.5–86.0) resulted in higher recruitment. The use of monetary incentives (47.0%, 95%CI: 24.6–70.0)
enhanced the recruitment rate but not significantly (32.6%, 95%CI: 15.7–52.1). All types of recruitment
methods showed high completion rates (82.9%, 95%CI: 61.7–97.5) even though prevention programs
showed the smallest recruitment rate (76.1%, 95%CI: 50.9–94.4). Conclusions: Pediatric mental health
clinical trials face many difficulties in recruitment. We found that these trials could benefit from faster
and more efficient recruitment of participants when more than one method is implemented. Social
networks can be helpful where ethically possible. We hope the description of these strategies will
help foster innovation in recruitment for pediatric studies in mental health.

Keywords: recruitment; clinical trial; psychiatry; child and adolescent

1. Introduction

Clinical trials are the main evidence source when assessing therapeutic interventions’
effectiveness, from prevention programs to treatments. To draw reliable conclusions
and have significant legitimacy, clinical trials must be conducted on sufficiently large
samples. Nevertheless, recruitment difficulties still represent one of the main issues when
planning a clinical trial [1,2]. Indeed, 86% of clinical trials display delays due to recruitment
difficulties [3,4]. Moreover, 19% of registered trials are either interrupted or suspended
because of a flaw in recruitment strategies [5]. As a result, on average clinical trials are
costly for funders and discouraging for clinicians, researchers, and participants.

Indeed, different variables can have an impact on the efficacy of recruitment strategies
in clinical trials. On the one hand, clinicians often report difficulties in understanding the
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study’s goal and inclusion criteria, leading them to feel uncomfortable when presenting
the study to potential participants. Clinicians also report the tendency not to present the
study because they assume patients would not want to participate. Additional workload
and lack of interest in the study are other issues that have been reported by clinicians as
among the causes of recruitment difficulties [1]. Another barrier for clinicians involved in
interventional trials concerns the knowledge that a group of patients will not receive an
active treatment. This situation may be experienced as unfair by clinicians, reducing their
motivation to engage in the trial [6]. All those reasons can lead clinicians not to promote
the study and even to feel uncomfortable regarding their patients’ participation.

On the other hand, psychiatric service users are often seen as more vulnerable than
others [7]. For example, their ability to provide informed consent can represent a major
issue [8]. Moreover, service users can be undergoing multiple, complex pharmacological
treatments with counter-indications to participation in the trial. They may accept to
participate in a study for non-optimal reasons or only to avoid being seen as vulnerable by
the environment [8,9]. Together, these elements make recruitment for psychiatric clinical
trials very difficult. [10]. Aside from those barriers, more obstacles arise when working
with children and adolescent clinical populations. Indeed, children and adolescents are
considered as a vulnerable population, which generates a number of specific requirements
in terms of recruitment strategies [11].

This becomes even more challenging when considering children and adolescents with
mental health issues [11,12]. Childhood and adolescence can represent a pivotal moment
in the trajectories of developmental psychopathology. The transition from childhood to
adolescence is also undoubtedly a period of vulnerability [13–16], both from a developmen-
tal and an ethical point of view. In ethical terms, children and adolescents are vulnerable
because their interests are not as fully represented in society as those of adults, their needs
tend to be neglected, and their rights are prone to being violated [17,18].

In addition, researchers have to overcome more obstacles such as the under-representation
of some ethnic groups and parents’ involvement in the study since in many countries, they
are required to provide informed consent on behalf of the minors [19]. Moreover, patients,
parents, and caregivers, similar to clinicians, often share concerns regarding the treatment
differences between intervention and control groups [6] and possible adverse effects [20,21].
They also recognize their lack of awareness regarding how clinical trials are conducted [20].

This difficulty in developing effective recruitment strategies has two significant clinical
implications. Firstly, it may lead to a loss of motivation for conducting clinical trials. Second,
the clinical trials conducted may not have sufficient statistical strength to attain reliable
conclusions about the effectiveness of a certain therapeutic intervention. This is especially
true for trials dedicated to early intervention.

This study aims to review and synthesize the current evidence on recruitment strategies
in child and adolescent psychiatry prevention/intervention clinical trials in order to be able to
understand which techniques are most effective in dealing with the difficulties outlined above.

2. Methods
2.1. Search Strategy

This search strategy was performed on PubMed/Medline, the Cochrane Library database,
and Web of Science in December 2022, using different terms in relation to clinical trials on
children and adolescents with mental health issues focusing on patient recruitment. For
more details, search details and a flow-chart can be found in Table 1 and Figure 1.

2.2. Study Selection Criteria

Two researchers (D.K. and F.D.C.) independently screened titles and abstracts from all
databases for relevance. Two researchers (D.K. and F.D.C.) retrieved and assessed the full texts
to determine eligibility. Disagreements were resolved by consensus with another researcher
(M.A.). We selected only studies focused on clinical trials in mental health for patients aged
0–18 years that provided information about study recruitment strategies and efficacy.
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Table 1. Search Strategy.

Search Terms-PubMed N◦ of Papers

#1

Adolescent[Mesh] OR “Adolescent Medicine”[Mesh] OR Child[Mesh] OR “Minors”[Mesh] OR
Pediatrics[Mesh] OR “Young Adult”[Mesh] OR child* OR schoolchild* OR kid OR kids OR toddler* OR
adoles* OR teen* OR boy* OR girl* OR minors* OR underag* OR “under age” OR “juvenil*” OR youth*
OR kindergar* OR puberty OR pubescen* OR prepubescen* OR prepuberty* OR pediatric* OR paediatric*
OR peadiatric* OR preschool* OR schoolage

5,179,448

#2 psychiatry OR “mental health” OR psychology OR psychosocial OR social 3,067,902

#3

“Patient Selection”[Mesh] OR Enrolment OR “Patient Selection*” OR “Selection, Patient” OR “Selections,
Patient” OR “Research Subject Recruitment” OR “Recruitment, Research Subject” OR Recruitments,
Research Subject” OR “Research Subject Recruitments” OR “Subject Recruitment, Research” OR “Subject
Recruitments, Research” OR “Research Subject Selection” OR “Research Subject Selections” OR “Selection,
Research Subject” OR “Selections, Research Subject” OR “Subject Selection, Research” OR “Subject
Selections, Research” OR “Selection for Treatment” OR “Selection for Treatments” OR “Treatment,
Selection for” OR “Treatments, Selection for” OR “Selection of Subjects” OR “Subjects Selection” OR
“Subjects Selections” OR “Patient Recruitment” OR “Patient Recruitments” OR “Recruitment, Patient” OR
“Recruitments, Patient “ OR “Selection Criteria”

4724

#4 #1 AND #2 AND #3 614

Search Terms–Cochrane Library N◦ of Papers

#1
child* OR schoolchild* OR kid OR kids OR toddler* OR adoles* OR teen* OR boy* OR girl* OR minors*
OR underag* OR “under age” OR “juvenil*” OR youth* OR kindergar* OR puberty OR pubescen* OR
prepubescen* OR prepuberty* OR pediatric* OR paediatric* OR peadiatric* OR preschool* OR schoolage

327,615

#2 psychiatry OR “mental health” OR psychology OR psychosocial OR social 194,660

#3

Enrollment OR “Patient Selection*” OR “Research Subject Recruitment” OR “Research Subject
Recruitments” OR “Research Subject Selection” OR “Research Subject Selections” OR “Selection for
Treatment” OR “Selection for Treatments” OR “Selection of Subjects” OR “Subjects Selection” OR “Subjects
Selections” OR “Patient Recruitment” OR “Patient Recruitments” OR “Selection Criteria”

55,601

#4 #1 AND #2 AND #3 4194
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Table 1. Cont.

Search Terms–Web of Science N◦ of Papers

#1
child* OR schoolchild* OR kid OR kids OR toddler* OR adoles* OR teen* OR boy* OR girl* OR minors*
OR underag* OR “under age” OR “juvenil*” OR youth* OR kindergar* OR puberty OR pubescen* OR
prepubescen* OR prepuberty* OR pediatric* OR paediatric* OR peadiatric* OR preschool* OR schoolage

7,236,284

#2 psychiatry OR “mental health” OR psychology OR psychosocial OR social 6,527,962

#3

Enrollment OR “Patient Selection*” OR “Research Subject Recruitment” OR “Research Subject
Recruitments” OR “Research Subject Selection” OR “Research Subject Selections” OR “Selection for
Treatment” OR “Selection for Treatments” OR “Selection of Subjects” OR “Subjects Selection” OR “Subjects
Selections” OR “Patient Recruitment” OR “Patient Recruitments” OR “Selection Criteria”

257,535

#4 #1 AND #2 AND #3 11,522

* MeSH: Medical Subject Heading.

2.3. Data Extraction and Analyses

Multiple data were extracted from the final list of studies by one researcher (D.K.)
and verified by another researcher (F.D.C.). These included target population, recruitment
methods and incentives adopted, recruitment period, study length and patient involvement,
and number of participants.

Our outcomes included the following:

(1) Reached participants, defined as all subjects with whom a first contact was made;
(2) Recruitment rate, defined as the number of people who accepted to participate out of

those to whom researchers reached out;
(3) Completion rate, defined as the number of participants who finished the study with

all timepoints available over the number of recruited.

After data extraction, we performed meta-analyses of proportion, adopting an approx-
imate likelihood approach by using the Freeman–Tukey double arcsine transformation for
computation of the pooled estimates and performing back transformation for stabilizing
variances [22]. All the studies were retained independently of extreme proportions (0% and
100%). Descriptive subgroups analysis was performed. Analyses were conducted using the
multiple grouping variables listed below:

• Recruitment and completion rate in terms of:

# Participant characteristics: (1) common disorders, (2) prevention programs,
and (3) rare disease;

# Presence or absence of monetary incentive;
# Recruitment method used: (1) clinical settings, (2) community setting, (3) social

network, and comparison between the use of only one or multiple methods.

All analyses were conducted on Stata, version 16.1. Two authors (D.K., F.D.C.) inde-
pendently assessed the quality of each study and potential sources of bias based on the
Newcastle–Ottawa scale, scored as the percentage of items considered to be of high qual-
ity among the scale’s characteristics (quality assessment available in Supplementary 13).
Disagreements were resolved by consensus or with the help of a third reviewer (M.A.).

3. Results

Our search yielded a total of 16,328 articles before removal of duplicates. From those,
107 were considered eligible and subjected to full-text review (see PRISMA flow chart,
available in Figure 1). In total, 13 studies from 21 publications met our inclusion criteria
and were included (the complete list of studies can be found in Supplementary 1).

In total, 14,452 participants were enrolled in the 13 studies, ranging from 1 to 11,312,
with a median of 103 participants. The proportion of males in samples varied from 0 to 58%,
as some studies focused on gender-specific topics (median = 41.9%). Detailed characteristics
of included studies are described in Table 2.
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Table 2. Characteristics of included studies to improve recruitment for children and adolescents in mental health.

Author (Year) Origin Study Design Recruited Population Participants n Age Mean (SD) Age Range Male % Monetary Incentives

Bliznak et al. (2013) [23] Germany RCT Children and adolescents with depression 1 14.0 (0) 7 to 17 0.0 No

Boman et al. (2014) [24] Sweden RCT Adolescents with anxiety 55 15.2 (1.80) 12 to 19 58.0 No

Breland-Noble et al. (2012) [25] United-States RCT Adolescents with depression 16 15.1 (1.88) 11 to 17 31.2 No

Bröning et al. (2012) [26] Germany RCT Children of substance abusing parent(s) 218 9.79 (1.87) 8 to 12 52.3 No

Cheung et al. (2017) [27] Netherlands Open Label trial Typically developing adolescents 11 312 a 14.24 (1.13) a 13 to 16 47.8 No

Crutzen et al. (2014) [28] Netherlands RCT Typically developing adolescents 12 NA 13 to 14 NA No

May et al. (2007) [29] United-States RCT Adolescents with depression 439 14.6 (1.50) 12 to 17 45.6 No

Oesterle et al. (2018) [30] United-States Cohort Parents of children and adolescents
interested in drug use prevention 103 NA 11 to 13 c 1.9 Yes

Schwinn et al. (2017) [31] United-States Pre-
post-intervention

Typically developing adolescents, drug
use prevention 788 13.7 (0.67) 13 to14 0.0 No

Smith et al. (2015) [32] United-States RCT Adolescents with Spina bifida 25 NA 14 to 20 36.0 Yes

Thrul et al. (2015) [33] Germany n-RCT Smoking adolescents 1054 14.8 (1.23) 11 to 19 52.5 Yes

Wagner et al. (2012) [34] United-States RCT Adolescents with depression 334 15.9 (1.60) 12 to 18 30.2 No

Young et al. (2018) [35] United-States RCT Children and adolescents with primary
mood disorder 95 11.3 (2.20) 7 to 14 56.8 Yes

NA, not available; n-RCT, non-randomized controlled trial; RCT, randomized controlled trial; a merged populations; c age of the children.
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3.1. Recruitment Strategies and Promotion

Three clusters of recruitment methods emerged: (1) the community setting, including
word of mouth, schools, and community organizations or structures; (2) clinical setting,
which involves recruitment on a medical site where researchers are present at an outpatient
clinic, where clinicians themselves act as gatekeepers and introduce the study, or the re-
cruitment is integrated into the usual health check; (3) recruitment through social network,
ranging from remote methods (phone, email, or postal mail), to newspapers, online (web-
page, Google, TV, and radio,) and social media (Facebook, Twitter, and YouTube). Details
on the recruitment strategies used are summarized in Supplementary 2. Seven studies
used clinical methods and/or social network, whereas community setting was engaged in
six studies.

Most studies used only one recruitment method (7/13), four studies used two methods,
and two used all three identified types of methods (see Supplementary 3). Most of the
studies using only one recruitment method (5/8) used solely clinical settings. When
combining two methods, authors mostly used community and social networks together,
leading to a larger outreach, especially to a typically developing population (3/4).

Recruitment periods lasted between 12 and 182 weeks (median = 54 weeks). Four
studies did not report this information [22,25,27,32,34]. For more details on recruitment
promotion, please see Supplementary 3.

Recruitment efficiency and participant retention.

3.1.1. Recruitment Rate

As reflected in Supplementary 3, between 1.2 and 79.8% of people were recruited
after being invited to participate in the study. The information could not be found for two
studies. The highest participation rate appeared to be in a study using all three types of
recruitment strategies.

The overall recruitment rate of included studies (information available for only 11/13)
was 37.7% (95%CI: 24.7–51.6). The subgroup analysis (see Supplementary 4) did not
show group differences between common disorders (40.5%, 95%CI: 12.0–73.0), prevention
programs (35.5%, 95%CI: 18.5–54.6), and rare disease (38.2%, 95% CI: 26.7–50.8).

The use of monetary incentive led to a non-significant but higher recruitment rate
of 47.0% (95%CI: 24.6–70.0) compared to studies not using monetary incentives (32.6%,
95%CI: 15.7–52.1; see Supplementary 5).

According to the selected studies, using multiple recruitment methods enhanced
the number of people reached. Social and community settings reached more people in a
shorter period compared to clinical settings (Figure 2). Indeed, studies using more than
one method had a higher but non-significant recruitment rate (56.6%, 95%CI: 24.5–86.0)
compared to studies using only one regardless of the methods used (23.8%, 95CI: 10.8–39.8)
(see Supplementary 6). Overall, using only clinical recruitment sites led to having a negative
impact on consent signing, with only 13.7% (95%CI: 0.0–49.2) of reached people consenting
to take part in the study. One study showed that combining clinical recruitment sites with
social networks improved recruitment to 72.2% (95%CI: 66.8–77.2).

Two effective recruitment methods appeared to be the use of social (42.4%,
95%CI: 40.1–44.6) and community + social networks (46.5%, 95%CI: 40.3–52.7). In one
study, we found that community setting alone showed a smaller recruitment rate of 25.9%
(95%CI: 23.3–28.7). When all three methods were combined, the recruitment rate dropped
to 17.7% (95%CI: 16.3–19.1). Of note, the social network used in the last two studies con-
sisted of flyers or newspaper advertisements and not online social networks. For detailed
information, see Supplementary 7.

3.1.2. Completion Rate

The average completion rate was 82.9% (95%CI: 61.7–97.5; please see Supplementary 8
for more details). Nine out of twelve studies showed retention rates above 75%. When looking
at the subgroup analyses on the target population, rare disease (96.2%, 95%IC: 80.4–99.9)



J. Clin. Med. 2023, 12, 2307 7 of 12

and common disorders (88.2%, 95%CI: 47.8–100.0) showed higher completion rates on
average compared to prevention programs leading to smaller completion rates (76.1%,
95%CI: 50.9–94.4). Of note, some individual studies showed broad confidence intervals
due to the very small sample size.
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Monetary incentives again lead to a higher completion rate (91%, 95%CI: 72.1–100.0) on
average compared to lack of monetary incentive (76.3%, 95%CI: 44.0–98.4; see Supplementary 9).

Recruitment methods used also led, on average, to different completion rates. The
most fruitful recruitment methods were social (99.5%, 95%CI: 98.7–100.0) and community
(99.6%, 95%CI: 98.0–100.0) networks, followed by the use of both (84.1%; 95%CI: 76.7–90.4).
Using clinical and social recruitment methods also resulted in a high completion rate
(81.7%, 95%CI: 75.9–86.6). Recruiting participants only at clinical settings (64.0%, 95%CI:
6.8–100.00) or using all three methods together (47.2%; 95%CI: 43.0–51.5) had the lowest
completion rates (see Supplementary 10).

The number of recruitment methods used did not seem impact the completion rate
since it always remained quite high. The mean rate was 88.1% (95%CI: 59.8–100) for any
one recruitment method used regardless of the method and 75.6% (95%CI: 52.8–92.8) for
multiple methods (see Supplementary 11). Quality ratings of the studies averaged 68.7%
(ranging 54% to 92%) of the maximum attainable score with the Newcastle–Ottawa scale.

4. Discussion

In this study, we systematically reviewed the current evidence on recruitment strate-
gies in child and adolescent psychiatry prevention/intervention clinical trials.

4.1. Recruitment Methods

Three main different recruitment methods emerged from this review: (1) community
settings, including word of mouth, schools, and community-based organizations; (2) clinical
settings, either research clinics or clinician referrals; and (3) social networks, encompassing
remote methods where the potential participants did not meet anyone from the research
team but found the flyer of the study either on paper or through social media, email,
or webpages.
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Overall, no recruitment method showed a difference in its efficacy, but, at a trend level,
the number of methods used improved recruitment, with higher rates when more than
one method was used. When using multiple methods, more patients were reached and
accepted to participate. The advantages and disadvantages of each method are summarized
in Figure 3.
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Figure 3. Advantages and disadvantages of using personal network, clinical settings, and social
network as recruitment strategies.

Using only clinical settings for recruitment led to longer recruitment periods with
fewer people reached compared to other methods. This low recruitment rate may be
explained by the fact that in this case, clinicians are often the promoters of the study.
In fact, as we have seen in the studies considered in this review, clinicians often report
multiple obstacles such as difficulty in explaining research methods, poor understanding,
and priority given to their patients’ well-being [1,36].

In contrast, social network and community settings showed better results in terms of
reaching out to potential participants but not necessarily leading to higher recruitment rates.
Social media appeared to reach out to far more people than other recruitment methods.
With a high growth and expansion rate and a strong prevalence in young people’s daily
life [26], it is one of the best ways to attract their attention with a relatively low investment
of resources [37]. On the other hand, social media can encounter more difficulties in term of
ethical requirements [38] and because of the very fast development of new technologies and
platforms. Indeed, by the time researchers receive their ethics agreement, and especially
for longitudinal research, the chosen platform is likely to be outdated.

One study using social media was not in line with the others [39] since it displayed
a long recruitment period and a low number of people reached, which appeared closer
to the results of use of clinical settings. Actually, in this particular study, clinical research
centers were acting as gatekeepers. The research team provided supplementary recruitment
material described as social media (i.e., leaflets), but the centers were free to use them or
not. Thus, the researchers (?) retained their role of study presentation.

4.2. Type of Participants

Although all the studies focused on children and adolescents, three clusters of partici-
pants were found, and their participation in research was compared: (1) common disorders
(i.e., depression, anxiety, and mood disorders), (2) prevention programs targeting typically
developing adolescents, and (3) rare disorders, in this case spina bifida. Moreover, almost
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half of the identified studies (6/13) concerned early intervention or prevention programs.
The proportion of people who consented after being contacted did not depend on the
clustered target population and was around 40% in all three cases (?). This homogeneity in
recruitment rates between groups can be explained by the fact that all three cluster popu-
lations were numerous or easily reachable since even rare disorders are usually recorded
in a registry. To the best of our knowledge, there is no specific information on expected
recruitment rates for this type of trials and population, but the numbers seem in line with
the need for extended recruitment periods faced by many researchers [40]. One factor that
enhanced recruitment rates was the use of monetary incentives. As previously shown [41],
financial incentives can improve recruitment rate by 14%. However, their use is being
criticized, as it may lead to participant biases (i.e., people with financial struggles, mostly
students, etc.) and can be ethically questionable since people may participate in research
for non-ethical reasons or might be prone to being pressured [42].

4.3. Discrepancy between Recruited and Completed

In contrast with recruitment rate and in line with existing evidence [43,44], the com-
pletion rate was very high for all participant clusters, even though prevention programs
showed lower rates on average. This typically developing population, although easy to
reach and recruit, might be less motivated compared to young people with clinical disor-
ders [45]. Completion rates were not influenced by the recruitment method used or the
presence of incentives. Globally, it appeared that once people were involved in a trial,
they most often stayed in it and completed it. The difference between recruitment and
completion rates could also be explained by group differences between people who consent,
who are already more motivated than those who do not, and people who do not enter the
trial at all.

4.4. Limitations

This study has several limitations. Firstly, the results shown in this article should
be taken cautiously, as they report results that diverge on average but have overlapping
confidence intervals.

Secondly, we focused our review on papers that extensively described the recruitment
strategy. This approach can lead to a selection bias since it is well known that, globally
speaking, researchers are more prone to provide information concerning recruitment
strategies when they are successful. Moreover, there is also a tendency not to publish
unsuccessful studies, which leads to a lack of information concerning recruitment strategies
adopted in those trials [46,47].

Thirdly, we did not find reports on many possible confounding variables such as
people’s intrinsic motivation to participate or their parents’ background. Moreover, no
quality control was used regarding the selected studies [48].

Another limitation is that while the motivation of patients and relatives was taken
into account as a variable, the motivation of researchers to engage in recruitment was not
investigated. This clearly represents a limitation that should be resolved in future studies.
The motivation of the researcher to invest in the study is in fact a relevant variable with
respect to the success of the study itself.

Moreover, the articles included in this review were all either from northern Europe or
the USA, where multiple aspects of research such as regulations, ethics, and logistics are
already in place, which is often not the case in developing countries [49]. Researchers in
low- and middle-income countries (LMIC) might have to face different challenges that we
may have not fully discussed.

5. Future Perspective

Aside from the traditionally used methods, new recruitment strategies are currently
under development. Indeed, sharing clinical data before and during a clinical trial can
elicit worries regarding privacy infringement. One emerging and promising method that
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has not yet been widely implemented is blockchain technology deriving from the financial
sector, of which the most popular example is Bitcoin [50]. This information-holding and
transaction technology has already proven to be robust, secure, and auditable [51].

Within the perspective of clinical trials, new methods that allow for a trustworthy
sharing of information, such as blockchain technology, could be used to identify and recruit
registered participants [52].

We also believe that it is very important to track recruitment strategies and rates in
a more systematic way. This would allow a higher level of detail and transparency and
would facilitate understanding of which strategies work best and which do not. This lack
of consistency has already been underlined [53] but, unfortunately, still remains an issue
in clinical trials. In this sense, and in line with other authors [2], we strongly recommend
using an information-gathering datasheet that could help improve recruitment strategies
by comparing them according to specific populations targeted and methods adopted,
including within the same study. This information is most often lacking in the reviewed
articles (see Supplementary 12).

6. Conclusions

In summary, it seemed adequate to use multiple strategies and sites to recruit more
participants. In general, empowering people by giving them access to information allowing
them to decide whether or not they will participate worked better than when the infor-
mation is provided only by clinicians. Monetary incentives also had a positive impact on
recruitment, although they should be used with caution. Interestingly, once young people
were involved in the studies, they most often completed them.

Since no method appeared to be superior compared to others, researchers must con-
sider alternative ways to improve recruitment. Most studies reach out to a patient pop-
ulation through clinicians acting as gatekeepers. Reducing the workload of presenting a
trial by using handout flyers or leaflets can be effective. To help clinicians improve their
understanding and presentation of the studies, the research team should be available and
remind on-site teams of their presence through recurrent emails, reminders, and ad hoc
presentations of the studies’ progress, rational, and preliminary results.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm12062307/s1.

Author Contributions: Conceptualization, M.A., D.K., G.P. and F.D.C.; methodology, F.D.C.; formal
analysis, D.K. and F.D.C.; data curation, D.K.; writing, D.K., M.A., F.D.C. and G.P. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We would like to acknowledge the “Fondation Privée des HUG” for funding
and supporting the project. We acknowledge the contribution of the Clinical Research Center, Geneva
University Hospitals and Faculty of Medicine, Geneva. Franco De Crescenzo is supported by the
National Institute for Health Research (NIHR) Research Professorship to Professor Andrea Cipriani
(grant RP-2017-08-ST2-006) and by the NIHR Oxford Health Biomedical Research Centre (grant
BRC-1215-20005). The views expressed are those of the authors and not necessarily those of the
UK National Health Service, the NIHR, or the UK Department of Health. Franco De Crescenzo as
of February 2022 is also an employee of Boehringer Ingelheim. Giuseppe Pontrelli participates as
a researcher in the EU-funded project “Pharmaledger”, which aims at implementing blockchain
technology to improve clinical trials.

Conflicts of Interest: D.K. is employed by Syneos Health GmBH since March 2022.

References

1. Jones, H.; Cipriani, A. Barriers and incentives to recruitment in mental health clinical trials. Évid. Based Ment. Health 2019, 22,
49–50. [CrossRef] [PubMed]

2. Treweek, S.; Pitkethly, M.; Cook, J.; Fraser, C.; Mitchell, E.; Sullivan, F.; Jackson, C.; Taskila, T.K.; Gardner, H. Strategies to improve
recruitment to randomised trials. In Cochrane Database of Systematic Reviews; Cochrane Library: London, UK, 2018.

https://www.mdpi.com/article/10.3390/jcm12062307/s1
https://www.mdpi.com/article/10.3390/jcm12062307/s1
http://doi.org/10.1136/ebmental-2019-300090
http://www.ncbi.nlm.nih.gov/pubmed/31023822


J. Clin. Med. 2023, 12, 2307 11 of 12

3. Sullivan, J. Subject Recruitment and Retention: Barriers to Success. Available online: https://www.appliedclinicaltrialsonline.
com/view/subject-recruitment-and-retention-barriers-success (accessed on 24 June 2021).

4. Sully, B.G.O.; Julious, S.A.; Nicholl, J. A reinvestigation of recruitment to randomised, controlled, multicenter trials: A review of
trials funded by two UK funding agencies. Trials 2013, 14, 166. [CrossRef] [PubMed]

5. Carlisle, B.G.; Kimmelman, J.; Ramsay, T.; MacKinnon, N. Unsuccessful trial accrual and human subjects protections: An empirical
analysis of recently closed trials. Clin. Trials 2015, 12, 77–83. [CrossRef]

6. Donovan, J.L.; de Salis, I.; Toerien, M.; Paramasivan, S.; Hamdy, F.C.; Blazeby, J. The intellectual challenges and emotional
consequences of equipoise contributed to the fragility of recruitment in six randomized controlled trials. J. Clin. Epidemiol. 2014,
67, 912–920. [CrossRef] [PubMed]

7. Carpenter, W.T.; Conley, R.R. Sense and nonsense:: An essay on schizophrenia research ethics. Schizophr. Res. 1999, 35, 219–225.
[CrossRef]

8. Morant, N.; Kaminskiy, E.; Ramon, S. Shared decision making for psychiatric medication management: Beyond the micro-social.
Health Expect. Int. J. Public Particip. Health Care Health Policy 2016, 19, 1002–1014. [CrossRef]

9. Howard, L.; de Salis, I.; Tomlin, Z.; Thornicroft, G.; Donovan, J. Why is recruitment to trials difficult? An investigation into
recruitment difficulties in an RCT of supported employment in patients with severe mental illness. Contemp. Clin. Trials 2009, 30,
40–46. [CrossRef]

10. Tunis, S.R.; Stryer, D.B.; Clancy, C.M. Practical clinical trials: Increasing the value of clinical research for decision making in
clinical and health policy. JAMA J. Am. Med. Assoc. 2003, 290, 1624–1632. [CrossRef]

11. Hoop, J.G.; Smyth, A.C.; Roberts, L.W. Ethical Issues in Psychiatric Research on Children and Adolescents. Child Adolesc. Psychiatr.
Clin. N. Am. 2008, 17, 127–148. [CrossRef]

12. Munir, K.; Earls, F. Ethical Principles Governing Research in Child and Adolescent Psychiatry. J. Am. Acad. Child Adolesc.
Psychiatry 1992, 31, 408–414. [CrossRef]

13. Jones, P.B. Adult mental health disorders and their age at onset. Br. J. Psychiatry 2013, 202, s5–s10. [CrossRef] [PubMed]
14. Kilicel, D.; Badoud, D.; von Plessen, K.J.; Armando, M. La maturation cérébrale chez les jeunes et la transition des patients

consultants en pédopsychiatrie: Y a-t-il une incohérence. Cah. Psychol. Clin. 2021, 57, 15–40. [CrossRef]
15. Lerner, R.M.; Lerner, J.V.; Lewin-Bizan, S.; Bowers, E.P.; Boyd, M.J.; Mueller, M.K.; Schmid, K.L.; Napolitano, C.M. Positive Youth

Development: Processes, Programs, and Problematics. J. Youth Dev. 2011, 6, 38–62. [CrossRef]
16. Lewin-Bizan, S.; Bowers, E.P.; Lerner, R.M. One good thing leads to another: Cascades of positive youth development among

American adolescents. Dev. Psychopathol. 2010, 22, 759–770. [CrossRef] [PubMed]
17. Schachter, D.; Kleinman, I.; Harvey, W. Informed Consent and Adolescents. Can. J. Psychiatry 2005, 50, 534–540. [CrossRef]

[PubMed]
18. Tavaglione, N.; Martin, A.K.; Mezger, N.; Durieux-Paillard, S.; Franc¸ois, A.; Jackson, Y.; Hurst, S.A. Fleshing out vulnerability.

Bioethics 2015, 29, 98–107. [CrossRef]
19. Grootens-Wiegers, P.; Hein, I.M.; van den Broek, J.M.; de Vries, M.C. Medical decision-making in children and ado-lescents:

Developmental and neuroscientific aspects. BMC Pediatr. 2017, 17, 120. [CrossRef]
20. Yeh, M.; McCabe, K.; Hough, R.L.; Dupuis, D.; Hazen, A. Racial/Ethnic Differences in Parental Endorsement of Barriers to Mental

Health Services for Youth. Ment. Health Serv. Res. 2003, 5, 65–77. [CrossRef]
21. Joshi, V.; Kulkarni, A.A. Public awareness of clinical trials: A qualitative pilot study in Pune. Perspect. Clin. Res. 2012, 3, 125–132.

[CrossRef]
22. Nyaga, V.N.; Arbyn, M.; Aerts, M. Metaprop: A Stata command to perform meta-analysis of binomial data. Arch. Public Health

2014, 72, 39. [CrossRef]
23. Bliznak, L.; Berg, R.; Häge, A.; Dittmann, R.W. High rate of non-eligibility: Methodological factors impacting on recruitment

for a multicentre, double-blind study of paediatric patients with major depressive disorder. Pharmacopsychiatry 2013, 46, 23–28.
[CrossRef] [PubMed]

24. Boman, U.W.; Broberg, A.G.; Krekmanova, L.; Staberg, M.; Svensson, C.; Robertson, A. An explorative analysis of the recruitment
of patients to a randomised controlled trial in adolescents with dental anxiety. Swed. Dent. J. 2014, 38, 47–54.

25. Breland-Noble, A.M.; AAKOMA Project Adult Advisory Board. Community and Treatment Engagement for Depressed African
American Youth: The AAKOMA FLOA Pilot. J. Clin. Psychol. Med. Settings 2012, 19, 41–48. [CrossRef] [PubMed]

26. Bröning, S.; Wiedow, A.; Wartberg, L.; Ruths, S.; Haevelmann, A.; Kindermann, S.-S.; Moesgen, D.; Schaunig-Busch, I.; Klein, M.;
Thomasius, R. Targeting children of substance-using parents with the community-based group intervention TRAMPOLINE: A
randomised controlled trial–design, evaluation, recruitment issues. BMC Public Health 2012, 12, 223. [CrossRef] [PubMed]

27. Cheung, K.L.; ten Klooster, P.M.; Smit, C.; de Vries, H.; Pieterse, M.E. The impact of non-response bias due to sampling in public
health studies: A comparison of voluntary versus mandatory recruitment in a Dutch national survey on adolescent health. BMC
Public Health 2017, 17, 276. [CrossRef]

28. Crutzen, R.; Bosma, H.; Havas, J.; Feron, F. What can we learn from a failed trial: Insight into non-participation in a chat-based
intervention trial for adolescents with psychosocial problems. BMC Res. Notes 2014, 7, 824. [CrossRef] [PubMed]

29. May, D.E.; Hallin, M.J.; Kratochvil, C.J.; Puumala, S.E.; Smith, L.S.; Reinecke, M.A.; Silva, S.G.; Weller, E.B.; Vitiello, B.; Breland-
Noble, A.; et al. Factors associated with recruitment and screening in the Treatment for Adolescents With Depression Study
(TADS). J. Am. Acad. Child Adolesc. Psychiatry 2007, 46, 801–810. [CrossRef] [PubMed]

https://www.appliedclinicaltrialsonline.com/view/subject-recruitment-and-retention-barriers-success
https://www.appliedclinicaltrialsonline.com/view/subject-recruitment-and-retention-barriers-success
http://doi.org/10.1186/1745-6215-14-166
http://www.ncbi.nlm.nih.gov/pubmed/23758961
http://doi.org/10.1177/1740774514558307
http://doi.org/10.1016/j.jclinepi.2014.03.010
http://www.ncbi.nlm.nih.gov/pubmed/24811157
http://doi.org/10.1016/S0920-9964(98)00128-5
http://doi.org/10.1111/hex.12392
http://doi.org/10.1016/j.cct.2008.07.007
http://doi.org/10.1001/jama.290.12.1624
http://doi.org/10.1016/j.chc.2007.07.003
http://doi.org/10.1097/00004583-199205000-00005
http://doi.org/10.1192/bjp.bp.112.119164
http://www.ncbi.nlm.nih.gov/pubmed/23288502
http://doi.org/10.3917/cpc.057.0015
http://doi.org/10.5195/jyd.2011.174
http://doi.org/10.1017/S0954579410000441
http://www.ncbi.nlm.nih.gov/pubmed/20883580
http://doi.org/10.1177/070674370505000906
http://www.ncbi.nlm.nih.gov/pubmed/16262108
http://doi.org/10.1111/bioe.12065
http://doi.org/10.1186/s12887-017-0869-x
http://doi.org/10.1023/A:1023286210205
http://doi.org/10.4103/2229-3485.103593
http://doi.org/10.1186/2049-3258-72-39
http://doi.org/10.1055/s-0032-1314806
http://www.ncbi.nlm.nih.gov/pubmed/22699956
http://doi.org/10.1007/s10880-011-9281-0
http://www.ncbi.nlm.nih.gov/pubmed/22354616
http://doi.org/10.1186/1471-2458-12-223
http://www.ncbi.nlm.nih.gov/pubmed/22439919
http://doi.org/10.1186/s12889-017-4189-8
http://doi.org/10.1186/1756-0500-7-824
http://www.ncbi.nlm.nih.gov/pubmed/25409911
http://doi.org/10.1097/CHI.0b013e3180582019
http://www.ncbi.nlm.nih.gov/pubmed/17581444


J. Clin. Med. 2023, 12, 2307 12 of 12

30. Oesterle, S.; Epstein, M.; Haggerty, K.P.; Moreno, M.A. Using Facebook to Recruit Parents to Participate in a Family Program to
Prevent Teen Drug Use. Prev. Sci. Off. J. Soc. Prev. Res. 2018, 19, 559–569. [CrossRef] [PubMed]

31. Schwinn, T.; Hopkins, J.; Schinke, S.P.; Liu, X. Using Facebook ads with traditional paper mailings to recruit adolescent girls for a
clinical trial. Addict. Behav. 2017, 65, 207–213. [CrossRef]

32. Smith, K.A.; Macias, K.; Bui, K.; Betz, C.L. Brief Report: Adolescents’ Reasons for Participating in a Health Care Transition
Intervention Study. J. Pediatr. Nurs. 2015, 30, e165–e171. [CrossRef]

33. Thrul, J.; Stemmler, M.; Goecke, M.; Bühler, A. Are you in or out? Recruitment of adolescent smokers into a behavioral smoking
cessation intervention. Addict. Behav. 2015, 45, 150–155. [CrossRef] [PubMed]

34. Wagner, K.D.; Asarnow, J.R.; Vitiello, B.; Clarke, G.; Keller, M.; Emslie, G.J.; Ryan, N.; Porta, G.; Iyengar, S.; Ritz, L.; et al. Out of the
black box: Treatment of resistant depression in adolescents and the antidepressant controversy. J. Child Adolesc. Psychopharmacol.
2012, 22, 5–10. [CrossRef] [PubMed]

35. Young, A.S.; Seidenfeld, A.M.; Healy, K.Z.; Arnold, L.E.; Fristad, M.A. Predicting enrollment in two randomized controlled trials of
nonpharmacologic interventions for youth with primary mood disorders. J. Affect. Disord. 2018, 235, 368–373. [CrossRef] [PubMed]

36. Caldwell, P.H.; Murphy, S.B.; Butow, P.N.; Craig, J.C. Clinical trials in children. Lancet 2004, 364, 803–811. [CrossRef] [PubMed]
37. Dean, B. How Many People Use Social Media in 2021? (65+ Statistics). Available online: https://backlinko.com/social-media-

users (accessed on 5 August 2021).
38. Amon, K.L.; Campbell, A.J.; Hawke, C.; Steinbeck, K. Facebook as a Recruitment Tool for Adolescent Health Research: A

Systematic Review. Acad. Pediatr. 2014, 14, 439–447.e4. [CrossRef]
39. Hokke, S.; Hackworth, N.J.; Quin, N.; Bennetts, S.K.; Win, H.Y.; Nicholson, J.M.; Zion, L.; Lucke, J.; Keyzer, P.; Crawford, S.B.

Ethical issues in using the internet to engage participants in family and child research: A scoping review. PLoS ONE 2018,
13, e0204572. [CrossRef]

40. McDonald, A.M.; Knight, R.C.; Campbell, M.K.; Entwistle, V.A.; Grant, A.M.; Cook, J.A.; Elbourne, D.R.; Francis, D.; Garcia, J.;
Roberts, I.; et al. What influences recruitment to randomised controlled trials? A review of trials funded by two UK funding
agencies. Trials 2006, 7, 9. [CrossRef]

41. Martinson, B.C.; Lazovich, D.; Lando, H.A.; Perry, C.L.; McGovern, P.G.; Boyle, R.G. Effectiveness of Monetary Incentives for
Recruiting Adolescents to an Intervention Trial to Reduce Smoking. Prev. Med. 2000, 31, 706–713. [CrossRef]

42. Parkinson, B.; Meacock, R.; Sutton, M.; Fichera, E.; Mills, N.; Shorter, G.W.; Treweek, S.; Harman, N.L.; Brown, R.C.H.; Gillies,
K.; et al. Designing and using incentives to support recruitment and retention in clinical trials: A scoping review and a checklist
for design. Trials 2019, 20, 624. [CrossRef]

43. Walters, S.J.; Henriques-Cadby, I.B.D.A.; Bortolami, O.; Flight, L.; Hind, D.; Jacques, R.M.; Knox, C.; Nadin, B.; Rothwell, J.;
Surtees, M.; et al. Recruitment and retention of participants in randomised controlled trials: A review of trials funded by the
United Kingdom Health Technology Assessment Programme. Trials 2017, 7, e015276. [CrossRef]

44. Hwang, T.J.; Orenstein, L.; Kesselheim, A.S.; Bourgeois, F.T. Completion Rate and Reporting of Mandatory Pediatric Postmarketing
Studies Under the US Pediatric Research Equity Act. JAMA Pediatr. 2019, 173, 68–74. [CrossRef] [PubMed]

45. Prinz, R.J.; Smith, E.P.; Dumas, J.E.; Laughlin, J.E.; White, D.W.; Barrón, R. Recruitment and Retention of Participants in Prevention
Trials Involving Family-Based Interventions. Am. J. Prev. Med. 2001, 20, 31–37. [CrossRef] [PubMed]

46. Chan, A.W.; Hróbjartsson, A.; Haahr, M.T.; Gøtzsche, P.C.; Altman, D.G. Empirical evidence for selective reporting of outcomes in
randomized trials: Comparison of protocols to published articles. JAMA 2004, 291, 2457–2465. [CrossRef] [PubMed]

47. Feldman, A.M. Publishing “Invisible” and “Abandoned” Clinical Trials: A Commitment for CTS. Clin. Transl. Sci. 2013, 6,
251–253. [CrossRef] [PubMed]

48. Hudson, B.F.; Oostendorp, L.J.; Candy, B.; Vickerstaff, V.; Jones, L.; Lakhanpaul, M.; Bluebond-Langner, M.; Stone, P. The under
reporting of recruitment strategies in research with children with life-threatening illnesses: A systematic review. Palliat. Med.
2017, 31, 419–436. [CrossRef] [PubMed]

49. Apte, A.; Dayma, G.; Lubree, H.; Kawade, A.; Juvekar, S.; Bavdekar, A. Conducting community-based pediatric research in rural
India: Experience from vadu rural health program. Perspect. Clin. Res. 2021, 12, 126–132. [CrossRef]

50. Nakamoto, S.; Bitcoin, A. A Peer-to-Peer Electronic Cash System; Bitcoin, 2008; Volume 4.
51. Omar, I.A.; Jayaraman, R.; Salah, K.; Yaqoob, I.; Ellahham, S. Applications of Blockchain Technology in Clinical Trials: Review

and Open Challenges. Arab. J. Sci. Eng. 2021, 46, 3001–3015. [CrossRef]
52. Zhuang, Y.; Sheets, L.R.; Shae, Z.; Chen, Y.-W.; Tsai, J.J.P.; Shyu, C.-R. Applying Blockchain Technology to Enhance Clinical Trial

Recruitment. In AMIA Annual Symposium Proceedings; American Medical Informatics Association: Washington, DC, USA, 2020;
Volume 2019, pp. 1276–1285.

53. Gates, A.; Caldwell, P.; Curtis, S.; Dans, L.; Fernandes, R.; Hartling, L.; Kelly, L.E.; Williams, K.; Woolfall, K.; Dyson, M.P. Consent
and recruitment: The reporting of paediatric trials published in 2012. BMJ Paediatr. Open 2018, 2, e000369. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1007/s11121-017-0844-7
http://www.ncbi.nlm.nih.gov/pubmed/29116552
http://doi.org/10.1016/j.addbeh.2016.10.011
http://doi.org/10.1016/j.pedn.2015.05.007
http://doi.org/10.1016/j.addbeh.2015.01.030
http://www.ncbi.nlm.nih.gov/pubmed/25678303
http://doi.org/10.1089/cap.2011.0045
http://www.ncbi.nlm.nih.gov/pubmed/22251022
http://doi.org/10.1016/j.jad.2018.04.024
http://www.ncbi.nlm.nih.gov/pubmed/29674252
http://doi.org/10.1016/S0140-6736(04)16942-0
http://www.ncbi.nlm.nih.gov/pubmed/15337409
https://backlinko.com/social-media-users
https://backlinko.com/social-media-users
http://doi.org/10.1016/j.acap.2014.05.049
http://doi.org/10.1371/journal.pone.0204572
http://doi.org/10.1186/1745-6215-7-9
http://doi.org/10.1006/pmed.2000.0762
http://doi.org/10.1186/s13063-019-3710-z
http://doi.org/10.1136/bmjopen-2016-015276
http://doi.org/10.1001/jamapediatrics.2018.3416
http://www.ncbi.nlm.nih.gov/pubmed/30452498
http://doi.org/10.1016/S0749-3797(00)00271-3
http://www.ncbi.nlm.nih.gov/pubmed/11146258
http://doi.org/10.1001/jama.291.20.2457
http://www.ncbi.nlm.nih.gov/pubmed/15161896
http://doi.org/10.1111/cts.12087
http://www.ncbi.nlm.nih.gov/pubmed/23919357
http://doi.org/10.1177/0269216316663856
http://www.ncbi.nlm.nih.gov/pubmed/27609607
http://doi.org/10.4103/picr.picr_325_20
http://doi.org/10.1007/s13369-020-04989-3
http://doi.org/10.1136/bmjpo-2018-000369

	Introduction 
	Methods 
	Search Strategy 
	Study Selection Criteria 
	Data Extraction and Analyses 

	Results 
	Recruitment Strategies and Promotion 
	Recruitment Rate 
	Completion Rate 


	Discussion 
	Recruitment Methods 
	Type of Participants 
	Discrepancy between Recruited and Completed 
	Limitations 

	Future Perspective 
	Conclusions 
	References

