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Abstract

We conducted a literature review to identify commonly used recruitment and retention
strategies in research among adolescent and young adult (AYA) cancer survivors 15-39 years of
age and examine the effectiveness of these strategies based on the reported recruitment and
retention rates. We identified 18 publications published after 2010, including 14 articles
describing recruitment strategies and four articles discussing retention strategies and
addressing reasons for AYA cancer patients dropping out of the studies. In terms of
recruitment, Internet and social networking strategies were used most frequently and resulted
in higher participation rates of AYA cancer survivors compared to other conventional methods,
such as hospital-based outreach, mailings, and phone calls. In terms of retention, investigators
used monetary incentives in all four studies and regular emails in two studies. There was no
association between the number of strategies employed and the overall recruitment (p = 0.09)
and retention rates (p = 0.33). Future research and planned studies testing recruitment and
retention strategies are needed to identify optimal, modern communication procedures to
increase AYA participation and adherence. More education should be provided to AYAs to
increase their knowledge of research studies and strengthen the connection between AYA
cancer survivors and their health providers.

Introduction

Adolescent and young adult (AYA) patients aged 15-39 years are recognized as a unique
population within the oncology community. Worldwide, more than 1.2 million AYAs are
diagnosed with cancer annually, and nearly 90,000 AYAs were diagnosed in 2020 in the United
States [1], yet there is a paucity of studies specifically targeting AYAs [2]. AYA participation in
clinical and longitudinal research studies is needed to advance diagnostic and interventions to
improve AYA cancer survivors’ length and quality of life. There may be inherent advantages in
participating in studies for AYA patients, given that AYAs who participated in clinical trials had
a lower risk of mortality and had a higher overall survival rate [3]. However, AYA patients are
less likely to participate and remain in research studies, likely due to loss of contact with
oncology centers when adolescents reach the age of majority (and thus, the parent is no longer
legally the person of contact), as well as their developmental stage and lifestyle factors [4] that
may not be considered by the investigators [5]. As a result, recruitment and retention rates
among AYAs in studies are significantly lower than in studies targeting patients at younger and
older developmental stages. Data from the United States, United Kingdom, Italy, and Australia
suggest that the AYA group has the lowest clinical trial participation rate [6]. Therefore, it is
crucial to develop effective strategies to enroll and retain AYA cancer patients in clinical and
longitudinal studies.

The Internet has become the mainstream platform for acquiring and disseminating
information. Digital tools, such as social media and email, play an important role in recruiting
and retaining participants. We hypothesized that an increasing number of strategies used to
recruit/retain AYA cancer survivors would be associated with higher recruitment and retention
rates. Therefore, we conducted a literature review to identify commonly used recruitment and
retention strategies in research among AYA cancer survivors and examined the effectiveness of
these strategies based on reported recruitment and retention rates.
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Materials and Methods

We used PubMed and Google Scholar to identify existing studies
and reviews on AYA recruitment and retention methods for
longitudinal research and clinical trials in oncology. Considering
the rapid development of the Internet in the past ten years, results
were restricted to publications no earlier than 2010 to review more
current research. We included only studies published in English.

To narrow the publications in cancer-specific research,
keywords of “cancer,” “AYA,” “adolescent,” “young adult,”
“recruitment,” “retention,” “participation,” “rate,” and “strategy”
were used. These keywords were combined multiple times as
“adolescents cancer recruitment rate,” “young adult cancer
recruitment rate,” “adolescent cancer retention rate,” “young adult
cancer retention rate,” “AYA recruitment and retention strategy,”
“adolescent and young adult cancer participation,” and “AYA
cancer recruitment and retention” to get a comprehensive search of
relevant studies. Additionally, citations of the selected articles,
especially systematic reviews, were evaluated and filtered with the
same inclusion and exclusion criteria so that studies missed in the
keyword searching stage could be included. Studies that were not
cancer-specific, did not target AYAs, or did not specify a
population age range were excluded. A total of 10 articles were
excluded, including 5 articles without a description of recruitment
and retention strategies.

A Spearman correlation test assessed the association between
several strategies used in each study and overall recruitment and
retention rates. A p-value of < 0.05 was considered statistically
significant.

» «

» «

Results

The final search yielded 18 publications (Table 1). Fourteen articles
described recruitment strategies, and four articles discussed
retention strategies and addressed reasons for AYA cancer patients
dropping out from the studies.

Recruitment strategies

A total of 12 methods were used to recruit potential participants
(Table 2). Internet-based (n=10) and hospital-based (n=26)
strategies were the primary approaches used to recruit participants.
Of the 14 studies that report recruitment methods, 64.3% (n=9)
reported using financial incentives, ranging from $20 to $50 per
person.

Internet and social networking

Among the 14 studies, 10 used recruitment strategies through the
Internet and social networking sites (Fig. 1). Rabin et al. [7]
recruited participants via social media through organizations that
serve the needs of cancer survivors and on multiple websites,
including Craigslist. However, recruiting through mailings and
approaching patients in person in oncology clinics were the most
productive strategies [7]. In contrast, the other 10 studies
demonstrated that Internet-based outreach was more effective
than conventional strategies (e.g., in-person recruitment at clinics
and phone calls). Juraschek et al. [8] used paid banner advertise-
ments on Facebook to attract users to the trial’s website. The
advertisement was designed to stay on the screen for the whole
session. English language users within the targeted age range with
selected Facebook interests were shown in the advertisement.
Facebook recorded over three million impressions to 124,476
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people and 4,410 clicks on the advertisement, resulting in 24
respondents and four participants.

After failing to recruit the expected number of participants at
the three designated oncology centers, Cantrell et al. [4] employed
alternative strategies of which online methods yielding the most
enrollment (80%, n = 128/160) of participants. These approaches
included emails sent by the directors of cancer survivorship
organizations, posting on cancer survivorship organizations’
websites, Facebook paid advertisements, and Facebook posts on
cancer survivorship sites. Similarly, Benedict et al. [9] indicated a
higher participation rate (37%, n = 54/146) achieved through social
media recruitment. Facebook and Instagram were used to post
descriptions of the study and contact information.

Gorman et al. [10] found that social media and Internet-based
strategies resulted in the highest enrollment rate nationally.
Locally, they deployed advertisements of the studies in online
university-based newspapers, a local Craigslist website, and the
cancer center webpage; young cancer survivors were also reached
out via email and Facebook. Nationally, AYA cancer survivor
organizations posted information on Facebook and Twitter. The
research team also developed a Facebook page for this study, and
they placed advertisements on Craigslist websites in large cities
across the USA. Lastly, Seltzer et al. [11] conducted a pilot study to
interview childhood cancer survivors on their opinions on using
social networking sites as a recruitment strategy, of which 79% of
respondents expressed a positive attitude [11].

Valle et al. [12] recruited 11.7% more participants through
social media (52.4%), including unpaid Facebook posts (45%), paid
advertisements (5.9%), and Twitter posts (1.5%), than through
direct mailings (40.7%). Among the participants, females were
more likely to be recruited through social media, while males were
more likely to be recruited by direct mailing. Those recruited
through social media were more likely to have a college degree [12].
Similarly, in a secondary analysis from an international cohort
study, Hulbert-Williams et al. [13] found that paid Facebook
posting, Twitter advertisements, and Reddit posting were the most
cost-effective recruitment methods, which respectively yielded
27%, 32%, and 22%.

Clinic/cancer center-based recruitment

Another widely used recruitment strategy was done through
hospitals, oncology clinics, and cancer centers. AYA cancer
survivors were contacted either by their physicians in person or by
the investigators of the study, given the approval of their oncology
providers.[7,9,10,14] Ulrich et al. [14] gained access to eligible
cancer survivors through research nurses and physicians, and the
principal investigator received information on potential partic-
ipants monthly via the clinical research unit of the cancer center.
With the approval of the cancer center, the investigators then
contacted cancer survivors in person at the clinic or through phone
calls. Benedict et al. [9] selected potential participants by evaluating
electronic medical records. Upon the agreement of oncology
providers, eligible cancer survivors were mailed the invitation for
the study, and follow-up phone calls were made to confirm
eligibility and obtain informed consent. Gorman et al. [10] also
contacted the university-affiliated hospital and health providers to
hand out study flyers and postcards to patients.

Other recruitment strategies

Other recruitment strategies included direct postal mailings (n =4
studies), broadcasting and radio shows (n =3), word of mouth
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Table 1. Summary of included studies of adolescent and young adult (AYA) cancer survivors

Study Study type Sample size Cancer type Main focus

Juraschek et al. Original research - clinical 406 Non-specified types of cancer Discusses the use and cost-

2018 [8] trial survivors effectiveness of online recruitment
strategies compared to traditional
forms of recruitment

Rabin et al. 2012 [7] Original research - clinical 802 Non-specified types of cancer Reports a wide range of recruitment

trial survivors strategies used for a web-based
physical activity intervention

Casillas et al. 2019 Original research - clinical 269 Non-specified types of childhood Compares the abilities of a text-

[33] trial cancer survivors messaging system and a peer navigator
program to reach out to AYA

Ulrich et al. 2012 Original research - clinical 32 Cancer of any type (female breast Discusses benefits and burdens of

[14] trial and/or ovarian, colorectal, prostate, research participants in cancer clinical

Hodgkin and non-Hodgkin lymphoma, trials
etc.)

Cantrell et al. 2012 Original research - clinical N/A Non-specified type of childhood Describes the challenges to recruit and

[4] trial cancer survivors retain female AYA childhood cancer
survivors in longitudinal research

Benedict et al. 2019 Original research - surveys 435 Non-specified types of cancer Compares hospital-based and social

[9] and interviews survivors media recruitment strategies and
evaluates group differences in patient

Clinton-McHarg Original research - cross- 411 Lymphoma, melanoma of the skin, Describes recruitment rates for AYA

et al. 2011 [34] sectional study thyroid, testicular cancer, etc. recruited through a cancer registry

Hendricks-Ferguson Original research - clinical 226 Oncology, patients undergoing a Overview of factors related to AYA

etal. trial hematopoietic stem cell transplant recruitment and reasons for refusal

2013 [19]

Hagstrom et al. Original research - clinical 213 Non-specified types of cancer Investigates the feasibility and efficacy

2020 [35]

trial

survivors

of cognitive-behavioral therapy for AYA
cancer survivors

Gorman et al.
2014 [10]

Four original research
studies - focus groups,
cross-sectional and cohort
studies

534 (recruited)

Breast cancer, lymphoma, leukemia,
thyroid, soft tissue cancers, brain
cancer, etc.

Describes recruitment strategies used
for young adult female cancer survivors

Seltzer et al.

Original research - cross-

60

Non-specified childhood cancer

Reports childhood cancer survivors’

2014 [11] sectional study use of social networking site for

recruitment of survivorship research
Le et al. Original research - clinical 19 (enrolled) Non-specified childhood cancer Reports a pilot study of a home-based
2017 [16] trial exercise intervention with a

motivational activity tracker

Rosenberg et al. Original research -cohort 57 Non-Central-Nervous System cancer Assesses the feasibility of qualitative
2016 [18] study with chemotherapy treatment prior to ~ methods to improve retention
enrollment
Valle et al. 2013 [36] Original research - clinical 167 Hematologic cancer, breast cancer, Tests the physical activity interventions
trial head and neck cancer, etc. to improve health and quality of life
among AYA cancer survivors
Valle et al. 2022 [12] Original research - clinical 280 Breast cancer, Hodgkin’s lymphoma, Describes recruitment strategies in a
trial melanoma, thyroid cancers, etc. randomized controlled trial of a mobile
health physical activity intervention
Vlooswijk et al. 2022 Original research - cross- 4,010 Breast cancer, germ cell tumors, Examined the effect of invitation
[15] sectional study lymphoid hematological malignancies, = methods on response rates and non-
etc. participation in AYA cancer survivor
subgroups
Hulbert-Williams Original research - cohort 200 Breast cancer, colorectal cancer, Compares the effectiveness of
et al. 2019 [13] study gynecological cancers, etc. recruiting cancer survivors through
various social media
Taylor et al. 2017 Original research - cohort 10 Hodgkin lymphoma, osteosarcoma, Describes retention strategies in a

(17]

study

acute myeloid leukemia, testicular,
brain, and thyroid cancer

longitudinal study examining AYA’s
view toward continuing study
participation

N/A = not available.



Table 2. Recruitment strategies used in each study of adolescent and young adult cancer survivors

Rabin Casillas Ulrich Clinton- Seltzer Valle Valle Hulbert-

Juraschek etal. etal. etal. Cantrell Benedict McHarg Hagstrom Gorman etal. etal. etal. Vlooswijk Williams

et al. 2018 2013 2019 2012 et al. et al. et al. 2011 etal. 2020 etal. 2014 2013 2022 et al. et al. 2019
Strategies [8] [7] [33] [14] 2012 [4] 2019 [9] [34] [35] 2014 [10] [11] [36] [12] 2022 [15] [13] Total
Community v v v v 4
organizations
Recruitment at v v v v v v 6
clinics
In-person v 1
cancer-related
events
Direct mail v v v v v v 6
Internet and v v v v v v v v v v 10
social media
Advertisements v 1
in periodicals
Phone calls v v v 3
Text messaging 4 1
Word of mouth v v v 3
Brochures/ v v v v v 5
flyers
Broadcasting v v v 3
shows/radio
shows
Advertisement v 1
at conferences
Total 7 8 3 1 3 2 1 2 4 1 3 7 1 1 44

10 19 Suep
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Figure 1. The number of studies with adolescent and young adult cancer survivors using each recruitment strategy.

(n=3), brochures and flyers (n = 3), phone calls to eligible AYA
cancer survivors (n =2), and in-person community fairs (n = 2).
In-person cancer-related events, advertisements in periodicals, text
messaging, and outreach via university health centers were less
frequently used (n =1). Notably, Valle et al. [12] concluded that
direct mailing, compared with recruiting through a health registry
or community/conferences, was the most cost-effective recruit-
ment strategy and resulted in the highest participation rate.

Recruitment Rate

The overall recruitment rate could be identified in six out of the 14
studies, with five rates reported by the original studies and one
calculated from available data (Table 3). Juraschek et al. [8] did not
state the rate, although they included the number of participants
(n=406) and number of people who were shown the Facebook
advertisements (n=124,476). Benedict et al. [9] reported an
enrollment rate from social media (37%; n=54/146) and an
enrollment rate from hospital-based recruitment (7%; n = 21/289).
The overall recruitment rate (17%) was calculated using the total
number of enrollees divided by the potential participants. We did
not observe an association between the number of recruitment
strategies and the recruitment rate (p = 0.092).

Including paper questionnaires and sending reminders
increases the recruitment rate of AYA cancer survivors [15]. In
a cross-sectional study, Vlooswijk et al. [15] divided the target
population into three different categories with different invitation
strategies — paper-optional questionnaire with reminders sent,
paper-optional questionnaire without reminders, and paper-
included questionnaire with reminders. The invitation letters
were sent with a link to the online questionnaire, online consent
form, and a pre-stamped envelope. The paper-optional group was
provided with guides to request a paper version of the
questionnaire, whereas the paper-included group was mailed with
the paper version directly. The paper-included group resulted in
the highest recruitment rate (41%, n = 544), and the no-reminder
group resulted in the lowest rate (26%, n = 429), and the rate was
not reported for the paper-optional group [15].

Retention strategies

Among the identified studies, only four discussed retention
strategies and three provided a retention rate (Table 4). Cantrell
et al. [4], Le et al. [16], and Taylor et al. [17] reported retention

rates of 61%, 79%, and 58%, respectively. Among these studies, we
did not observe an association between the number of retention
strategies and the retention rate (p =0.333).

In the study conducted by Rosenberg et al. [18], a group of
participants were invited for interview and survey completion, and
the other group was only invited to take surveys. Surveys were
given at three time points spread over 18 months. Participants
involved in interviews had greater completion of the surveys (98%
completion rate), compared with survey-only participants (58%
completion rate). Besides sending regular email reminders during
the 18-month period, the investigators found additional monetary
incentives (value not specified) and interview appointments
increased the retention rate due to a sense of obligation. In terms
of surveys, more AYA cancer patients preferred paper over online
versions. Similarly, in the second study by Cantrell et al. [4],
participants were also offered monetary incentives (value not
specified), and they were reminded via emails throughout the
duration of the study, which resulted in a 61% retention rate.

In the third study, Le et al. [16] conducted a 6-month physical
activity intervention using Fitbit One devices. Eligible AYA cancer
survivors were required to wear the tracker daily for six months.
Participants were offered $10 gift cards per month for wearing the
tracker for more than 20 days; another $20 was awarded for
completing the baseline evaluations and an additional $20 for
follow-up evaluations. This resulted in an overall retention rate of
79% [16]. Lastly, Taylor et al. [17] reported that the retention rate
increased from 30% in the third round of data collection to 58%
among AYA cancer survivors by implementing a variety of
retention strategies: regularly updating study news to the
participants, sending frequent email reminders of events, sending
postcards and small gifts to participants to express gratitude,
providing staff contact information to participants, having
multiple options for data collection, obtaining stable contact
details from participants, giving certificates of enrollment upon
completion of study components, and providing a phone number
for participants to contact study staff.

Reasons for dropout

Three articles discussed the reasons for participants dropping out
from studies, including two clinical trials and a survey-based study
(Fig. 2) [4,18,19]. In addition to the death of patients and change in
eligibility, too much time commitment, side effects, and relocation
were the top reasons for dropping out. Cantrell et al. [4] identified



Table 3. Recruitment rates in studies of adolescent and young adult cancer survivors

Hulbert-

Valle

Valle

Williams

Vlooswijk

et al. et al.

Seltzer
et al.

Gorman
etal.

Hagstrom

Clinton-

Benedict
et al.

Cantrell
et al.

Ulrich
et al.

Casillas
et al.

Rabin
et al.

Juraschek
et al. 2018

et al. 2019

[13]

et al. 2022

2022
[15]

[12]

2013

et al. 2020

(35]

McHarg et al.
2011 [34]

[36]

2014 [11]

2014 [10]

2019 [33] 2012 [14] 2012 [4] 2019 [9]

2013 [7]

(8]

7

Strategies

Total number
of strategies

used

N/A 79% N/A N/A 36% N/A

4.7%

N/A N/A 17% 50%

32%

N/A

N/A

Recruitment

Rate

N/A = not available.

Wang et al.

Table 4. Retention strategies in studies of adolescent and young adult (AYA)

cancer survivors

Cantrell
et al.
2012 [4]

Rosenberg
et al. 2016
Strategies [18]

'e

et al.
2017
[16]

Taylor

etal.

2017

[17] Total

Regular emails v 4

2

Incentives v v

v 4

Participants
wearing a
motivational
activity tracker

Request for
updated
information

AYA branded the
study with logo

Regular
newsletters and
postcards with
latest findings

Showing photos
of research team

The commercial
research
organization
that administers
the survey sends
out letters for
reminders

Having option of
online or
telephone
interviews after
the first data
collection

Obtaining stable
contact details
at the initial
survey/interview

Flexibility in
continuing
participation

Thank you
letters after
each round of
data collection

Having a study
dedicated phone
number

Total 2 2

11 17

Retention rate N/A 61%

79%

58%

N/A = not available.

that control groups were more likely to result in a higher attrition
rate (55%), as the AYA cancer survivors assumed they would be

assigned to the intervention group.

Discussion

Internet-based outreach to AYA cancer survivors became a
common strategy after 2010 based on 14 published studies that
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Unspecified

51.9%

Figure 2. Reasons for participants dropping out of the studies.

included information on recruitment methods. Despite that most
studies did not provide the recruitment rates of each strategy,
studies generally reported a higher participation rate resulting
from Internet and social networking recruitment compared to
recruitment at oncology clinics and cancer centers, supporting our
hypothesis that the use of Internet-based outreach would increase
recruitment rates of AYA cancer survivors. In terms of retention
strategies, much of the existing research addresses the attrition rate
among AYA cancer survivor studies, with little published literature
on methods to improve retention rates. The most utilized retention
method was monetary incentives of cash and gift cards, which was
mentioned in all four studies, followed by regular emails to
participants used in two studies. No studies used Internet-based
strategies to increase retention rates, identifying an important area
to consider in future studies. To advance the field of research in
AYA cancer survivors, investigators should report their recruit-
ment and retention rates and strategies in all publications reporting
their study methods.

Studies conducted across broader age groups could offer
recruitment strategies for AYA cancer survivors. After evaluating
68 studies across all ages on strategies to improve recruitment in
randomized trials from different countries, Treweek et al. [20]
found that informing participants of what they will receive in the
trial and phoning people who did not respond to the invitation
were effective in improving the recruitment rate. In a systematic
review of recruitment strategies used to enroll cancer survivors of
all ages with organ failure into clinical trials, Boland et al. [21]
found that cancer survivors who responded through the cancer
registry were less likely to consent to participate than those who
responded to local media advertisements. This finding is expected,
as cancer registries include all patients diagnosed with cancer,
while those who respond to local media advertisements represent a
subset of cancer patients with more interest in participating in
research. On the other hand, Beckie et al. [22] reported that the
highest recruitment rate (73%, n=184) was achieved from
automatic hospital referral to the cardiac rehabilitation clinical

Death of patient on study
18.2%

Treatment plan changed not eligible
5.2%

4(52%) Toveiysde efecs
Relocation
2.6%

Time com

o
No consistent intgrn;t

Unable to be contacted with email pro:ige;a
Did not want to share infonn?éi?c;;

Payment for participating was too low

1.3%

trial, although a wide range of recruitment strategies other than
referrals were employed, including mailings, media advertise-
ments, and community outreach.

In our review, we did not observe a clear association between
the number of strategies employed and the overall recruitment and
retention rates. Our assessment was limited by the availability of
data, as among the 18 studies identified for both recruitment and
retention strategies, only five of them provided information on
their recruitment rate, one of them indicated the number of
enrollees and potential participants for us to calculate the
recruitment rate, and three articles reported their retention rate.
However, prior studies not restricted to AYA cancer survivors have
found conflicting results. After conducting a systematic review of
88 studies on 985 retention strategies, Robinson et al. [23] found a
small, positive correlation between the number of strategies used
and the overall retention rate (r=0.24, P=0.027). In contrast,
Teague et al. [24] claimed that the total number of strategies was
not related to retention in a meta-analysis of 143 longitudinal
cohort studies. It may be that specific strategies, rather than the
number of strategies, impact retention rates. Some commonly used
retention strategies include obtaining multiple contacts for each
participant and enlisting the cooperation of family and friends
(28% of the abstracted studies), offering flexible clinic appointment
hours and locations (15%), and assigning one primary clinician to
each participant (10%) [19]. Some emerging strategies included
using social media and text messaging to trace participants, as well
as managing study websites and social media to update study news
and events with the participants [23,24]. These strategies may also
be transferable to AYA cancer survivors.

According to the three studies that described why AYA cancer
survivors withdrew from studies, the most common reasons were
concerns about the time commitment, side effects, and relocation.
In addition, Roick et al. [25] found that participants of all ages with
less education were more likely to withdraw from a randomized
clinical trial, which may relate to less of an understanding of the
benefits of research trials and the importance of participation and



retention in the trial. Buchanan et al. [26] also found that
adolescents lacked knowledge about clinical trials — misinforma-
tion and lack of awareness resulted in poor readability and clarity
of consent, which negatively affected participation and commit-
ment to the study. Unfortunately, increasing education of clinical
trials was not found to improve recruitment rates for AYA cancer
survivors aged 18-24 years old [26]. However, several publications
demonstrated that health providers’ understanding of clinical trials
affected patients’ awareness. AYA cancer survivors were more
willing to participate and stay in the clinical trial if they received
information from their physicians [27-29]. Therefore, educating
investigators on the importance of providing clinicians with study
materials that clearly explain the type and importance of continued
research participation in language easily accessible to AYAs could
improve retention. Additionally, cancer survivors with lower
income and at risk of poverty were more likely to leave the study
compared to middle-income patients [25], highlighting potential
financial barriers to participation.

Furthermore, Buchanan et al. [26] also discussed psychosocial
barriers for AYA cancer survivors to enroll and remain in clinical
trials. Compared to children, AYAs have higher anxiety levels
about their cancer diagnosis, especially when facing changes in
appearance and autonomy as a result of cancer and treatments.
AYAs expressed concerns regarding reduced quality of life, loss of
autonomy, and adverse effects of enrollment in clinical trials.
Medical mistrust is another barrier preventing them from
participating in studies, especially among racial/ethnic minority
patients [26].

There are also system-level barriers that hinder the recruitment
and retention of AYA cancer survivors into studies. Compared to
cancer survivors < 15 years of age who receive care in pediatric
oncology facilities, adolescent cancer survivors have lower
participation rates in clinical trials [6]. Enrollment rates vary by
age, cancer type, treatment setting, race/ethnicity, and health
insurance [30]. AYA cancer survivors treated in adult oncology
facilities have more limited access to trials compared to AYA
treated in pediatric oncology settings. A prior study showed that
the place of treatment impacts the trial participation rate. Patients
aged 10-19 years had a 35% higher rate of enrollment into clinical
trials if being treated in a pediatric compared to the adult oncology
setting [31]. A qualitative study also identified that poor
communication between pediatric and adult oncologists could
prevent AYAs from enrolling in clinical trials [32]. In addition, lack
of health insurance for AYAs, lack of awareness of open clinical
trials, strict eligibility criteria, and arbitrary age cutoffs of trials
could also contribute to the low participation rate of clinical trials
for AYA cancer survivors [6,30,32]. Because most AYA cancer
survivors are treated in the community setting, access to clinical
trials may be increased if AYAs are referred to pediatric and adult
specialized cancer centers that offer clinical trials [30].

A major limitation of this review is the lack of studies assessing
recruitment and retention strategies. The literature discussing
recruitment and retention strategies for AYA cancer patients is less
than that for patients of other ages, and not all studies reported
their recruitment and retention rates. In two articles [8,9], the
authors collected recruitment rates separately based on different
strategies without stating their total population, which made it
difficult to calculate the accurate overall rates. Additional studies
are needed to identify the optimal recruitment and retention
strategies for AYA cancer survivors.

Internet-based recruitment strategies are becoming increas-
ingly utilized, followed by hospital outreach and other

Wang et al.

conventional methods, such as mailing, flyers, and phone calls.
Providing monetary incentives is an effective recruitment and
retention method in AYA cancer studies. Other retention strategies
include frequent email reminders and stable contacts with
participants. In future research, evolving communication strate-
gies, such as advertisements on social media (e.g., Facebook,
Instagram) and video platforms (e.g., YouTube, Reels, TikTok),
can be implemented to improve AYA cancer patient recruitment
rates. Investigators should consider cancer survivors’ psychological
and social barriers and facilitators to enroll and remain in the
studies. There is also an opportunity for future research to address
the underlying factor for the low participation rate of AYA cancer
patients in cancer clinical trials. More strategies need to be
implemented to overcome the retention barriers, such as unwill-
ingness to the time commitment and medical mistrust. It is
necessary for investigators to be educated on recruitment and
retention barriers faced by AYAs as well as the need to increase
education regarding cancer research and treatments for AYAs to
improve their knowledge of cancer research and the relationships
between patients, healthcare providers, and researchers. Engaging
AYA cancer survivors with the research studies they are
participating in also may result in higher retention rates.

Funding statement. This work was supported by UL1 0000860 (JBS, SCM,
THMK), National Center for Advancing Translational Science, and National
Institute of Health. Dr Keegan was supported by the UC Davis Comprehensive
Cancer Center (P30CA093373).

Competing interests. The authors have no conflicts of interest to declare.

References

1. Miller KD, Fidler-Benaoudia M, Keegan TH, Hipp HS, Jemal A, Siegel
RL. Cancer statistics for adolescents and young adults, 2020. CA Cancer |
Clin. 2020;70(6):443-459. doi: 10.3322/caac.21637.

2. Janssen SHM, van der Graaf WTA, van der Meer DJ, Manten-Horst E,
Husson O. Adolescent and young adult (AYA) cancer survivorship
practices: an overview. Cancers. 2021;13(19):4847. doi: 10.3390/cance
rs13194847.

3. Hough R, Sandhu S, Khan M, et al. Are survival and mortality rates
associated with recruitment to clinical trials in teenage and young adult
patients with acute lymphoblastic leukaemia? A retrospective observational
analysis in England. BMJ Open. 2017;7(10):e017052. doi: 10.1136/bmjope
n-2017-017052.

4. Cantrell MA, Conte T, Hudson M, et al. Recruitment and retention of
older adolescent and young adult female survivors of childhood cancer in
longitudinal research. Oncol Nurs Forum. 2012;39(5):483-490. doi: 10.
1188/12.0NF.483-490.

5. Docherty SL, Crane S, Haase J, Robb S. Improving recruitment and
retention of adolescents and young adults with cancer in randomized
controlled clinical trialsI. Int ] Adolesc Med Health. 2021;33(4):20180215.
doi: 10.1515/ijamh-2018-0215.

6. Fern LA, Whelan JS. Recruitment of adolescents and young adults to cancer
clinical trials—International comparisons, barriers, and implications. Semin
Oncol. 2010;37(2):e1-e8. doi: 10.1053/j.seminoncol.2010.04.002.

7. Rabin C, Horowitz S, Marcus B. Recruiting young adult cancer survivors
for behavioral research. J Clin Psychol Med Settings. 2013;20(1):33-36. doi:
10.1007/510880-012-9317-0.

8. Juraschek SP, Plante TB, Charleston J, et al. Use of online recruitment
strategies in a randomized trial of cancer survivors. Clin Trials Lond Engl.
2018;15(2):130-138. doi: 10.1177/1740774517745829.

9. Benedict C, Hahn AL, Diefenbach MA, Ford JS. Recruitment via social media:
advantages and potential biases. Digit Health. 2019;5:2055207619867223. doi:
10.1177/2055207619867223.

10. Gorman JR, Roberts SC, Dominick SA, Malcarne VL, Dietz AC, Su HI.
A diversified recruitment approach incorporating social media leads to


https://doi.org/10.3322/caac.21637
https://doi.org/10.3390/cancers13194847
https://doi.org/10.3390/cancers13194847
https://doi.org/10.1136/bmjopen-2017-017052
https://doi.org/10.1136/bmjopen-2017-017052
https://doi.org/10.1188/12.ONF.483-490
https://doi.org/10.1188/12.ONF.483-490
https://doi.org/10.1515/ijamh-2018-0215
https://doi.org/10.1053/j.seminoncol.2010.04.002
https://doi.org/10.1007/s10880-012-9317-0
https://doi.org/10.1177/1740774517745829
https://doi.org/10.1177/2055207619867223

Journal of Clinical and Translational Science

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

research participation among young adult-aged female cancer survivors. J
Adolesc Young Adult Oncol. 2014;3(2):59-65. doi: 10.1089/jaya0.2013.0031.
Seltzer ED, Stolley MR, Mensah EK, Sharp LK. Social networking site
usage among childhood cancer survivors-a potential tool for research
recruitment? J Cancer Surviv Res Pract. 2014;8(3):349-354. doi: 10.1007/
s11764-014-0348-4.

Valle CG, Camp LN, Diamond M, et al. Recruitment of young adult
cancer survivors into a randomized controlled trial of an mHealth physical
activity intervention. Trials. 2022;23(1):254. doi: 10.1186/s13063-022-
06148-5.

Hulbert-Williams NJ, Pendrous R, Hulbert-Williams L, Swash B.
Recruiting cancer survivors into research studies using online methods: a
secondary analysis from an international cancer survivorship cohort study.
ecancermedicalscience. 2019;13:990. doi: 10.3332/ecancer.2019.990.
Ulrich CM, Knafl KA, Ratcliffe SJ, et al. Developing a model of the
benefits and burdens of research participation in cancer clinical trials. AJOB
Prim Res. 2012;3(2):10-23. doi: 10.1080/21507716.2011.653472.
Vlooswijk C, Poll-Franse LVvan de, Janssen SHM,et al. Recruiting
adolescent and young adult cancer survivors for patient-reported outcome
research: experiences and sample characteristics of the SURVAYA study.
Curr Oncol Tor Ont. 2022;29(8):5407-5425. doi: 10.3390/curroncol290
80428.

Le A, Mitchell HR, Zheng DJ, et al. A home-based physical activity
intervention using activity trackers in survivors of childhood cancer: a pilot
study. Pediatr Blood Cancer. 2017;64(2):387-394. doi: 10.1002/pbc.26235.
Taylor RM, Aslam N, Lea S, Whelan JS, Fern LA. Optimizing a retention
strategy with young people for BRIGHTLIGHT, a longitudinal cohort study
examining the value of specialist cancer care for young people. ] Adolesc
Young Adult Oncol. 2017;6(3):459-469. doi: 10.1089/jaya0.2016.0085.
Rosenberg AR, Bona K, Wharton CM, et al. Adolescent and young adult
patient engagement and participation in survey-based research: a report
from the, resilience in adolescents and young adults with cancer, study.
Pediatr Blood Cancer. 2016;63(4):734-736. doi: 10.1002/pbc.25843.
Hendricks-Ferguson VL, Cherven BO, Burns DS, et al. Recruitment
strategies and rates of a multi-site behavioral intervention for adolescents
and young adults with cancer. ] Pediatr Health Care. 2013;27(6):434-442.
doi: 10.1016/j.pedhc.2012.04.010.

Treweek S, Pitkethly M, Cook ], et al. Strategies to improve recruitment to
randomised trials. Cochrane Database Syst Rev. 2018;2018(2):MR000013.
doi: 10.1002/14651858.MR000013.pub6.

Boland J, Currow DC, Wilcock A, et al. A systematic review of strategies
used to increase recruitment of people with cancer or organ failure into
clinical trials: implications for palliative care research. J Pain Symptom
Manage. 2015;49(4):762-772.€5. doi: 10.1016/j.jpainsymman.2014.09.018.
Beckie TM, Mendonca MA, Fletcher GF, Schocken DD, Evans ME,
Banks SM. Examining the challenges of recruiting women into a cardiac
rehabilitation clinical trial. ] Cardiopulm Rehabil Prev. 2009;29(1):13-23.
doi: 10.1097/HCR.0b013e31819276¢b.

Robinson KA, Dinglas VD, Sukrithan V, et al. Updated systematic review
identifies substantial number of retention strategies: using more strategies

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

retains more study participants. J Clin Epidemiol. 2015;68(12):1481-1487.
doi: 10.1016/j.jclinepi.2015.04.013.

Teague S, Youssef GJ, Macdonald JA, et al. Retention strategies in
longitudinal cohort studies: a systematic review and meta-analysis. BMC
Med Res Methodol. 2018;18(1):151. doi: 10.1186/s12874-018-0586-7.
Roick J, Danker H, Kersting A, et al. Factors associated with non-
participation and dropout among cancer patients in a cluster-randomised
controlled trial. Eur ] Cancer Care (Engl). 2018;27(1):e12645. doi: 10.1111/
ecc.12645.

Buchanan ND, Block R, Smith AW, Tai E. Psychosocial barriers and
facilitators to clinical trial enrollment and adherence for adolescents with
cancer. Pediatrics. 2014;133(Suppl 3):S123-S130. doi: 10.1542/peds.2014-
01221.

Baquet CR, Commiskey P, Daniel Mullins C, Mishra SI. Recruitment and
participation in clinical trials: socio-demographic, rural/urban, and health
care access predictors. Cancer Detect Prev. 2006;30(1):24-33. doi: 10.1016/j.
cdp.2005.12.001.

Parsons HM, Harlan LC, Seibel NL, Stevens JL, Keegan THM. Clinical
trial participation and time to treatment among adolescents and young
adults with cancer: does age at diagnosis or insurance make a difference? J
Clin Oncol Off ] Am Soc Clin Oncol. 2011;29(30):4045-4053. doi: 10.1200/
JCO.2011.36.2954.

Crosson K, Eisner E, Brown C, Ter Maat J. Primary care physicians’
attitudes, knowledge, and practices related to cancer clinical trials. ] Cancer
Educ Off ] Am Assoc Cancer Educ. 2001;16(4):188-192. doi: 10.1080/
08858190109528771.

Keegan THM, Parsons HM. Adolescent angst: enrollment on clinical
trials. Hematol Am Soc Hematol Educ Program. 2018;2018(1):154-160.
Mitchell AE, Scarcella DL, Rigutto GL, et al. Cancer in adolescents and
young adults: treatment and outcome in Victoria. Med ] Aust.
2004;180(2):59-62. doi: 10.5694/j.1326-5377.2004.tb05799.x.

Abrahao R, Alvarez EM, Waters AR, et al. A qualitative study of barriers
and facilitators to adolescents and young adults’ participation in cancer
clinical trials: oncologist and patient perspectives. Pediatr Blood Cancer.
2022;69(4):€29479. doi: 10.1002/pbc.29479.

Casillas JN, Schwartz LF, Crespi CM, et al. The use of mobile technology
and peer navigation to promote adolescent and young adult (AYA) cancer
survivorship care: results of a randomized controlled trial. J] Cancer Surviv
Res Pract. 2019;13(4):580-592. doi: 10.1007/s11764-019-00777-7.
Clinton-McHarg T, Carey M, Sanson-Fisher R, Tracey E. Recruitment of
representative samples for low incidence cancer populations: do registries
deliver? BMC Med Res Methodol. 2011;11(1):5. doi: 10.1186/1471-2288-11-5.
Hagstrom J, Ander M, Cernvall M, et al. Heeding the psychological
concerns of young cancer survivors: a single-arm feasibility trial of CBT and
a cognitive behavioral conceptualization of distress. Peer]. 2020;8:¢8714.
doi: 10.7717/peer;j.8714.

Valle CG, Tate DF, Mayer DK, Allicock M, Cai J. A randomized trial of a
facebook-based physical activity intervention for young adult cancer
survivors. J Cancer Surviv. 2013;7(3):355-368. doi: 10.1007/s11764-013-
0279-5.


https://doi.org/10.1089/jayao.2013.0031
https://doi.org/10.1007/s11764-014-0348-4
https://doi.org/10.1007/s11764-014-0348-4
https://doi.org/10.1186/s13063-022-06148-5
https://doi.org/10.1186/s13063-022-06148-5
https://doi.org/10.3332/ecancer.2019.990
https://doi.org/10.1080/21507716.2011.653472
https://doi.org/10.3390/curroncol29080428
https://doi.org/10.3390/curroncol29080428
https://doi.org/10.1002/pbc.26235
https://doi.org/10.1089/jayao.2016.0085
https://doi.org/10.1002/pbc.25843
https://doi.org/10.1016/j.pedhc.2012.04.010
https://doi.org/10.1002/14651858.MR000013.pub6
https://doi.org/10.1016/j.jpainsymman.2014.09.018
https://doi.org/10.1097/HCR.0b013e31819276cb
https://doi.org/10.1016/j.jclinepi.2015.04.013
https://doi.org/10.1186/s12874-018-0586-7
https://doi.org/10.1111/ecc.12645
https://doi.org/10.1111/ecc.12645
https://doi.org/10.1542/peds.2014-0122I
https://doi.org/10.1542/peds.2014-0122I
https://doi.org/10.1016/j.cdp.2005.12.001
https://doi.org/10.1016/j.cdp.2005.12.001
https://doi.org/10.1200/JCO.2011.36.2954
https://doi.org/10.1200/JCO.2011.36.2954
https://doi.org/10.1080/08858190109528771
https://doi.org/10.1080/08858190109528771
https://doi.org/10.5694/j.1326-5377.2004.tb05799.x
https://doi.org/10.1002/pbc.29479
https://doi.org/10.1007/s11764-019-00777-7
https://doi.org/10.1186/1471-2288-11-5
https://doi.org/10.7717/peerj.8714
https://doi.org/10.1007/s11764-013-0279-5
https://doi.org/10.1007/s11764-013-0279-5

	Strategies for recruitment and retention of adolescent and young adult cancer patients in research studies
	Introduction
	Materials and Methods
	Results
	Recruitment strategies
	Internet and social networking
	Clinic/cancer center-based recruitment
	Other recruitment strategies
	Recruitment Rate
	Retention strategies
	Reasons for dropout

	Discussion
	References




