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Abstract

Objective/Background: Sleep and circadian disorders are prevalent worldwide and frequently
comorbid with physical and mental illnesses. Thus, recruiting and retaining samples for sleep and
circadian research are high priorities. The aims of this paper are to highlight barriers to
recruitment and retention for participants with sleep and/or circadian dysfunction, and to share
strategies used across two randomized controlled trials (RCTS) testing the efficacy of the
Transdiagnostic Intervention for Sleep and Circadian Dysfunction (TranS-C) to address these
challenges.

Participants: The first RCT recruited 176 adolescents with an evening circadian chronotype,
who were ‘at-risk’ in at least one of five health domains: behavioral, cognitive, emotional,
physical, and social. The second RCT recruited 121 low-income, racial/ethnic minority adults
diagnosed with severe mental illness (SMI) and comorbid sleep and/or circadian dysfunction.

Methods: The current study examined participant, environment, and research factors that
impacted recruitment and retention of participants with sleep and/or circadian dysfunction, and
identified strategies to enhance recruitment and retention.

Results: Strategies used to recruit participants included: community-based recruiting, reducing
stigma, and alleviating burdensome sleep data collection. Strategies used to retain participants in
our studies included: flexible scheduling, mitigating participant barriers, building rapport with
participants through empathic and positive interactions, creative problem-solving, consulting
participant networks, and utilizing incentives and other positive engagement tools.

Conclusion: Both at-risk adolescents and low-income, minority adults with comorbid SMI and
sleep and/or circadian dysfunction experience significant barriers to research participation.
Recruitment and retention strategies were creatively tailored to meet the unique barriers of these
diverse populations.
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Successful recruitment and retention of participants in clinical trials is vital to internal and
external validity (Gul & Ali, 2009; Kim et al., 2014). Substantial attrition can result in
inadequate statistical power and selection bias (Haley et al., 2014; Herbert et al., 2016). Yet,
recruiting and retaining participants in clinical trials is challenging. Several reviews reported
that 50% or fewer randomized controlled trials (RCTs) recruited their target sample sizes
(Bower et al., 2014; Fletcher et al., 2012).

To address this concern, researchers have identified strategies for recruiting and retaining
participants from diverse populations, such as ethnic minority adults and at-risk adolescents.
Effective strategies targeted participant-specific barriers like transportation, economic
constraints, and disease burden (Greene et al., 2016; Wells et al., 2015). This paper extends
the literature by examining recruitment and retention in sleep and circadian treatment
research.

Sleep and circadian disorders are prevalent. Lack of sleep is reported in 20 — 41.7% of adults
worldwide, while 4 — 26% report excessive sleepiness (Ohayon, 2011). Evidence suggests
that sleep and circadian dysfunction contribute to poorer health outcomes and increased risk
of chronic conditions (e.g., diabetes, cardiovascular disease, cancer) (Grossman et al., 2017;
Laposky et al., 2016). Sleep and circadian dysfunction also predate and predict mental
illness (Harvey et al., 2016; Van Dyk et al., 2016). Clearly, recruiting and retaining
participants for sleep and circadian research are high priorities.

Unfortunately, “gold standard” sleep and circadian data collection methods can be
burdensome for participants (Farabi et al., 2017; Mandrell et al., 2017). For example,
actigraphy — which monitors rest and activity cycles — is collected via actimetry sensors
worn 24 hours/day, usually in a wristwatch, or actiwatch (Buxton et al., 2017). Sleep diaries
require participants to report daily sleep data that may be difficult to remember (Carney et
al., 2012; Jungquist et al., 2015). Measurement of dim light melatonin onset (DLMO) — or
melatonin secretion in dim light — requires overnight saliva sampling every 30 minutes in
dim light, until 30 minutes after average bedtime (Kantermann et al., 2015).

Unsurprisingly then, sleep intervention trials have reported recruitment challenges,
highlighting the need to identify effective strategies (Gleason et al., 2014). We describe our
approach in two sleep and circadian treatment RCTs: 1) our “Teen Sleep Study,” in which
we delivered the Transdiagnostic Intervention for Sleep and Circadian Dysfunction — Youth
(TranS-C Youth) to at-risk adolescents, and 2) our “Community Sleep Study,” in which we
delivered TranS-C to low-income, racial/ethnic minority adult patients of community mental
health clinics (CMHCS) with severe mental illness (SMI).

Both adolescents and low-income, minority adults face significant barriers to research
participation. Barriers for adolescents include family/parental conflict, psychosocial
stressors, time constraints, and peer stigma (Kapungu et al., 2012; Kealey et al., 2006; Rait
et al., 2015). Barriers for low-income, minority adults include mistrust of research,
economic and time constraints, unstable housing, lack of childcare, disease burden, and
transportation (Ejiogu et al., 2011; Kim et al., 2014). Furthermore, sleep and circadian
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dysfunction are linked to additional barriers, such as cognitive impairment and reduced
activity (Gradinger et al., 2011).

Despite these barriers, our team achieved high recruitment and retention rates. The Teen
Sleep Study recruited 176 participants, with 14% attrition. The Community Sleep Study
(ongoing) recruited 121 participants and currently has 9.92% attrition. The first aim of this
paper is to describe primary barriers to recruitment and retention we encountered. The
second aim is to describe how several strategies maximized recruitment and retention.

In our Teen and Community Sleep Studies, we examine the efficacy of TranS-C — a sleep
and circadian treatment incorporating elements from cognitive behavioral therapy for
insomnia (CBT-I), interpersonal and social rhythms therapy (IPSRT), chronotherapy, and
motivational interviewing (Harvey & Buysse, 2017).

Teen Sleep Study.

TranS-C Youth was delivered in six 50-minute, weekly individual sessions. It aimed to shift
modifiable contributors to evening circadian chronotype — or preference for later bedtimes
and wake-times — and improve five health domains: behavioral, cognitive, emational,
physical, and social (Harvey et al., under review). A sample of 176 adolescents (10-18
years) with evening circadian chronotype, who were *‘at-risk’ in at least one of the five
domains, was randomly assigned to: a) TranS-C Youth (n = 89) or b) psychoeducation (n =
87). Psychoeducation, a comparison treatment associated with sleep improvement (Harvey
et al., 2015), was also delivered in six 50-minute sessions. Eligibility was determined by
phone screen, three-hour in-person assessment, and seven-day sleep diary. A parent or
guardian also completed a three-hour in-person assessment. Participants then completed an
overnight assessment to have saliva samples collected for DLMO. Afterwards, our team
collected another seven-day sleep diary concurrently with actigraphy and ecological
momentary assessment (EMA), which repeatedly assesses participants’ behaviors and
experiences in their natural environments (Stefano et al., 2016).

Participants repeated overnight assessments and two-week sleep diary, actigraphy, and EMA
collections post-treatment. Participants and their parent/guardian also repeated in-person
assessments post-treatment. At six-month and 12-month follow-ups, participants repeated
in-person assessments and seven-day sleep diaries, while parents repeated in-person
assessments.

Community Sleep Study.

TranS-C was delivered in eight 50-minute, weekly individual sessions. This study aimed to
improve functional impairment, disorder-specific symptoms, and sleep and circadian
functioning in underserved, minority patients of CMHCs (Harvey et al., 2016). A sample of
121 adult patients of Alameda County Behavioral Health Care Services (ACBHCS),
diagnosed with SMI and comorbid sleep and/or circadian dysfunction, was randomly
assigned to a) TranS-C (n = 61) or b) 8-months of usual care followed by delayed treatment
with TranS-C (n = 60). Eligibility was determined by a phone screen, three-hour in-person
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assessment, and seven-day sleep diary with concurrent actigraphy collection. Participants
repeated assessments, sleep diaries, and actigraphy collection at post-treatment and six-
month follow-ups. Participants in the delayed treatment group completed two additional
assessments, scheduled 9 — 14 weeks and eight months after randomization with concurrent
sleep diary and actigraphy collection, before receiving TranS-C.

In both studies, participants completed self-reported sleep diaries on paper to monitor sleep
during treatment.

Barriers and Effective Strategies

We describe recruitment and retention barriers we faced, and provide strategies to address
these challenges.

Recruitment Strategies

In the Teen Sleep Study, we elected to complete study procedures only during the school
year, when participants experience greater negative effects of poor sleep (e.g. falling asleep
in class) (Millman, 2005). Thus to meet recruitment goals, we recruited cohorts of
approximately thirty participants per semester, across seven semesters.

In the Community Sleep Study, we initially projected that we would successfully recruit all
121 participants from a single CMHC with 477 open cases. Yet, our team had to expand
recruitment to 12 additional CMHCs to meet recruitment goals.

Four core strategies addressed challenges in both studies (see Table 1).

Strategy 1: Community-Based Recruitment.—Building community partnerships
established valuable recruitment networks, while presentations and widespread flyer
distribution augmented referrals.

Teen Sleep Study.: We were deterred from social media recruitment by prior literature
reporting high costs and lower participant yields (Moreno et al., 2017; Rait et al., 2015).
Thus, we focused on in-person advertising in schools, homes, and communities. We
submitted an application to the Oakland Unified School District to recruit from
approximately 24 middle and high schools. This process took about two months. After
receiving permission, we contacted principals. Because principals were exceedingly busy,
we often relied on school secretaries to leave messages or inform us when principals would
be in the office. Once we attained principals’ approval to recruit in schools, each had
different recruitment suggestions. We presented in health classes, assembled informational
tables during lunches, distributed brochures in health centers, and provided recruitment
packages for teachers and counselors.

One school allowed us to hold a focus group to identify barriers and facilitators to research
participation. We learned that one deterrent was fear of being hooked up to wires, or being
videotaped while sleeping. Thus, we emphasized no wires or videotaping in recruitment
materials.

Behav Sleep Med. Author manuscript; available in PMC 2021 January 01.
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We sent letters to pediatricians, adolescent psychologists, and other family health
professionals. We advertised to an online parent community and delivered presentations to
parent groups. We distributed flyers throughout the east Bay Area in cafes, libraries,
restaurants, commuter rail stations, etc. Most effectively, we purchased mailing lists from a
direct mail company to identify households in family-abundant zip codes. We mailed over
12,000 recruitment postcards to these addresses. While this was our most expensive
recruitment effort at approximately $5,000, it accounted for 39.77% of recruitment. Tables 2
and 3 roughly compare each recruitment method’s yield against their financial and time
costs, respectively.

Community Sleep Study.: The principal investigator made contact with ACBHCS
behavioral health directors, proposing a partnership to implement TranS-C in ACBHCS
clinics. With directors’ approval, we presented our research study to clinic staff (e.g. case
managers, psychiatrists) of 13 ACBHCS clinics during our 28-month recruitment period. We
implemented a referral process with minimal disruption to clinic workflow. Clinic staff
either submitted short referral forms or gave patients our phone number. Ongoing
collaboration was essential to recruitment success. We updated ACBHCS partners on
milestones with annual newsletters and bi-yearly reports, while cultivating positive
relationships.

Furthermore, we hosted focus groups consulting ACBHCS patients on how to make the
study more engaging. For example, we learned that Target and Walmart were popular stores,
which determined our choice of Target and Walmart gift cards as compensation.

Afterwards, we delivered recruitment presentations to ACBHCS patients in CMHCs, board
and cares, residential treatment facilities, and support groups, bringing snacks and sleep-
themed t-shirts to generate excitement. We also greeted patients in clinic waiting rooms,
where brochures advertised the study.

Table 4 describes the distribution for how participants were recruited in both studies.

Strategy 2: Reducing Stigma.—Stigma and mistrust of researchers are commonly cited
barriers to research participation (Kim et al., 2014; Woodall et al., 2011). Reducing
treatment or research-related stigma can facilitate recruitment (Woodall et al., 2011).

In both studies, we reduced stigma towards the word “therapist” by calling providers “sleep
coaches.” Additionally, we used non-threatening language to describe research procedures.
For example, “EMA” became “activity calls,” and assessments became “interviews.” In the
Community Sleep Study, we called our program the “Sleep Team” to invoke positive
connotations of being part of a team, rather than research subjects.

Strategy 3: Alleviating Burdensome Sleep Data Collection.—Both studies required
effortful data collection that deterred participation. Our team instituted protocols to alleviate
as much participant burden as possible.

Teen Sleep Study.: Overnight DLMO collection was highly effortful for participants.
Participants began saliva sampling 5.5 hours before average bedtime and remained in dim
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light for the entire collection, starting 30 minutes before the first sample. Thirteen samples
were collected per assessment in 30-minute intervals, until 30 minutes after average
bedtime. These requirements, along with safety concerns, deterred some adolescents and
parents. To allay concerns, parents were assured that an adult supervisor was always present.
We offered tours of the sleeping room to reassure participants. We created personal bios of
all research assistants present at overnight assessments and sent these to families to
familiarize them with their DLMO team.

Community Sleep Study.: Several participants found actigraphy collection uncomfortable.
Approximately three developed rashes from the actiwatch bands. Our team provided cloth
wristbands for these participants to wear under the actiwatch to increase comfort.

Participants in both studies experienced challenges with the daily sleep diary. Our team
collected all eligibility, post, and follow-up assessment sleep diaries daily over the phone to
facilitate collection. Furthermore, our team personalized a sleep diary for one participant
who had difficulty understanding the order of the sleep diary questions. These strategies
alleviated participant burden, rendering participants more likely to enroll.

Retention Strategies

Participants reported numerous retention barriers, summarized in Table 5. Most participants
who dropped out faced multiple barriers. Our team developed five core strategies to combat
these barriers, listed in Table 1.

Strategy 1: Flexible Scheduling.—Time conflicts are frequently cited retention barriers
(Kapungu et al., 2012; Pescud et al., 2015). Flexible scheduling is vital and at times requires
staff willing to work evenings and weekends.

Teen Sleep Study.: All appointments were held after school or on weekends to
accommodate students’ and working parents’ schedules. Sleep diary collectors called
participants before school, but after their wake-up time. DLMO collection required flexible
scheduling of overnight assessments and staff willing to stay overnight.

Community Sleep Study.: When possible, we scheduled appointments with participants
immediately before or after existing appointments (e.g. with their psychiatrists) to reduce
additional travel. Furthermore, participants frequently lost and/or damaged actiwatches,
requiring flexibility in staff schedules to provide participants new actiwatches immediately
to maintain concurrence with the sleep diary. Nearly all participants who lost actiwatches
were successful in their second or third attempts.

In both studies, participants received reminder letters, calls, and/or texts the week before,
day before, and — if needed — day-of appointments. Appointments were rescheduled as many
times as necessary.

Strategy 2: Mitigating Participant Barriers.—Mitigating modifiable barriers whenever
possible can maximize retention (Gul & Ali, 2010; Woodall et al., 2011).
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Teen Sleep Study.: Although treatment was only administered in English, bilingual research
assistants provided translation to non-English speaking parents in Spanish and Mandarin,
and IRB-approved consent forms were also supplied in these languages. Parental buy-in was
occasionally difficult to obtain, most commonly due to privacy and time concerns. Research
staff personally addressed each parents’ concerns to troubleshoot issues. For example, one
parent tested all clinic doors to ensure they were locked before an overnight assessment.

Community Sleep Study.: We minimized transportation barriers through monetary support
and in-home treatment. Participants may find it physically and mentally taxing to travel to
new locations (Silver et al., 2012). Thus, our team offered several locations, including
participants” ACBHCS clinics, our campus clinic, and our Oakland CMHC office. We
provided bus passes, commuter rail passes, paratransit passes, and even taxi services to 57
participants to offset transportation costs. We printed directions and maps as needed. During
actigraphy collection, we frequently picked up actiwatches from participants’ homes to
reduce travel burden. Even with these accommodations, 22 participants found it too
physically difficult (e.g. chronic pain) or mentally distressing (e.g. agoraphobia) to travel.
Staff administered assessments and treatment in 20 participants’ homes, while four received
phone treatment sessions.

Strategy 3: Empathic and Positive Interactions.—Our team strove to establish
rapport with participants through warm, positive interactions. Building patient rapport
through empathy and compassion is integral to therapeutic treatment (Overholser, 2016;
Rogers 2007); as such, it is integral to treatment research. In general, people are more likely
to persevere in a study when they are treated with respect and kindness (Kim et al., 2014;
Wells et al., 2015).

Teen Sleep Study.: We implemented a buddy system by matching participants to research
assistant “buddies” for the sleep diary, EMA collection, and overnight assessments, aiming
to make these study components more enjoyable. Participants and “buddies” were frequently
paired based on shared interests. During overnight assessments, participants and “buddies”
played games, listened to music, etc. after completing research tasks. One research assistant
was even able to re-engage her participant “buddy” after the participant initially dropped out
of the study.

Community Sleep Study.: Developing strong rapport may be especially critical when
working with underserved and/or minority participants (Overholser, 2016; Wells et al. 2015).
This was particularly important when participants faced obstacles to completing treatment
(e.g. psychiatric hospitalization, housing instability, etc.). If participants reported hardship
deterring them from completing treatment, we expressed empathy and postponed the next
appointment until the participant was ready, increasing likelihood of retention. On a free
response task specifically asking participants what they learned in treatment, 41.35% of
participants voluntarily expressed enjoyment or appreciation for specific staff members or
our entire staff team, using words such as “patient,” “kind,” “friendly,” “caring,” and
“helpful” to describe them.

Behav Sleep Med. Author manuscript; available in PMC 2021 January 01.
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Strategy 4: Creative Problem-Solving.—Our team generated creative solutions to
resolve specific participant issues. We offer several examples of problem-solving for issues
that commonly occurred.

Teen Sleep Study.: One participant initially declined follow-up assessments because he was
overwhelmed with college applications. To accommaodate, we conducted part of the
assessment by phone and sent the remaining questionnaires and actiwatch to complete by
mail.

Community Sleep Study.: Offering assessments and actigraphy collection by phone and
mail enabled five Community Sleep Study participants who moved out-of-county or out-of-
state to be retained. An additional six participants, who lacked time or interest, were also
retained through phone/mailed assessments.

One participant consistently missed in-home treatment sessions (not at home when the sleep
coach arrived). While re-engaging him, we discovered that he found the self-report sleep
diaries stressful. We enlisted a research assistant to collect his sleep diary by phone for the
remainder of treatment. Research assistants collected 8-week sleep diaries via daily phone
calls, for 20 participants who struggled to complete self-report paper sleep diaries during
treatment.

Another participant struggled to understand the sleep diary and became irritated when her
sleep coach asked to review it. We designed an illustrated sleep diary depicting each
question visually for her. Adapting written materials with images can be highly useful in
supporting participants with limited literacy (Pastrana et al., 2017).

Strategy 5: Consulting Participant Networks.—We identified participant networks to
draw upon when participants struggled to complete the study (Ejiogu et al., 2011).

In the Community Sleep Study, our ACBHCS partners were integral to retention efforts.
When our team was unable to reach participants, we consulted ACBHCS clinic staff with
whom we had signed releases of information. Clinic staff provided updated contact
information when participants lost phones or moved. Clinic staff also shared insights about
patient hardships impeding study participation, such as housing instability, health problems,
etc. Thus, we were better apprised of whether to reach out to absentee participants, or
postpone contact. With clinic staff support, our team re-engaged 22 participants. This
strategy can be replicated with other members of a participant’s network — such as family
members or other providers — as long as consent is obtained (Kim et al., 2014).

Strategy 6: Incentives and Other Positive Engagement Tools.—Most clinical
trials employ incentives to encourage recruitment and retention (Kapungu et al., 2012; Kim
et al., 2014). Compensation levels had to be high enough to motivate participants through
long assessments, but low enough so as not to compel them to complete treatment only for
money. In addition, we developed fun, enjoyable incentives.

Behav Sleep Med. Author manuscript; available in PMC 2021 January 01.
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Teen Sleep Study.: Participants received $20 for the eligibility assessment and $10 for the
eligibility sleep diary. At post-treatment, participants received $1 per sleep diary call and
50¢ per EMA call; at six-month and 12-month follow-ups, they received $5 for assessments
and $5 per sleep diary call. Parents received a $15 Amazon gift card for eligibility and post-
treatment assessments, and $20 gift cards for six-month and 12-month follow-ups.
Furthermore, we offered positive engagement tools such as colorful calendars illustrating
study milestones and magnets with our lab’s sleeping bear logo, inspired by UC Berkeley’s
beloved bear mascot. For completing treatment, participants received customized t-shirts
depicting a sleeping bear, the UC Berkeley bell tower, and the statement “I participated in
research at Cal!” (see Figure 1).

Community Sleep Study.: Participants received $30 Target or Walmart gift cards for each
assessment, and two $10 gift cards for seven-day sleep diaries and actigraphy collection.
Participants also received a “UC Berkeley Sleep Team” t-shirt for completing treatment, and
a “Certificate of Achievement” for completing the study. Additional incentives — including a
“Sleep Team” membership card (see Figure 2) and “Sleep Team” water bottle — were offered
to delayed treatment participants to increase retention during the waiting period. Finally, we
regularly sent handwritten birthday cards and seasonal greeting cards.

Discussion

The combination of recruitment and retention strategies was effective across two sleep and
circadian treatment RCTs. However, when employing individual recruitment methods, it is
important to consider each study’s specific needs. For example, mailing postcards was most
effective for our time-limited recruitment in the Teen Sleep Study, though the trade-off was
high financial cost. Meanwhile, other methods had low to medium financial cost, but only
recruited handfuls of participants at a time and required weekly time commitments. These
methods may be suitable for studies with longer, ongoing recruitment periods. We offer all
strategies in hopes that they will assist other researchers in their recruitment and retention
efforts.

There were several limitations. First, participants dropped out of both studies for unknown
reasons and reasons for dropout were only collected by our team. Thus, some participants
may have dropped out due to barriers other than those described, and may have been better
served by different retention strategies. Second, transportation was not an obstacle in our
Teen Sleep Study because of our clinic’s central location and extensive public
transportation; however, other research teams may need to address transportation barriers for
adolescents. Third, we did not collect quantitative data on success rates of specific retention
strategies or whether these strategies were more or less successful for certain participant
barriers. Future studies should collect quantitative data on successful versus unsuccessful
applications of retention strategies, while examining their impact on explicit participant
barriers.

Participants face abundant barriers and researchers should design studies to account for these
obstacles, while creatively tailoring retention strategies to meet the unique barriers of diverse
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populations. Patience, persistence, and compassion for participants are key to successfully
implementing these strategies (Brannon et al., 2013).
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Figure 1.
Teen sleep study T-shirt graphic. This figure illustrates the graphic (designed by a research

assistant) that was printed on t-shirts given to participants for successfully completing
treatment.
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SPECIAL RESERVES

UC BERKELEY SLEEP TEAM
MEMBER SINCE:

Figure 2.
Community sleep study delayed-treatment “special reserves” membership card. This figure

illustrates the card given to delayed-treatment participants to encourage retention.
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Table 1:

Recruitment and Retention Strategies in Sleep and Circadian Treatment Research

Recruitment Strategies

Retention Strategies

1. Community-Based Recruitment 1. Flexible Scheduling

2. Reducing Stigma

2. Mitigating Participant Barriers

3. Alleviating Burdensome Sleep Data 3. Empathic and Positive Interactions

Collection

4. Creative Problem-Solving
5. Consulting Participant Networks

6. Incentives and Other Positive Engagement Tools
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Table 2

Financial Cost-Effectiveness of Recruitment Strategies in Teen Sleep Study

Financial Cost Low Yield Medium Yield High Yield

Low Health or mental health provider (6.82%)  Online parent community (9.09%)
Friend or relative (1.7%)

Medium School recruiting (14.2%)
Community flyering (11.93%)

High Mailed postcards (39.77%)

Note. % = percent of participants recruited

Behav Sleep Med. Author manuscript; available in PMC 2021 January 01.

Page 16



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Yuetal. Page 17

Table 3

Time Cost-Effectiveness of Recruitment Strategies in Teen Sleep Study

TimeCost Low Yield Medium Yield High Yield

Low Health or mental health provider (6.82%)  Online parent community (9.09%) Mailed postcards (39.77%)
Friend or relative (1.7%)

High School recruiting (14.2%)
Community flyering (11.93%)

Note. % = percent of participants recruited
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Table 4:

Distribution of Methods for Participant Recruitment

Page 18

Number of % of
Recruitment M ethod Participants  Participants
Recr uited Recruited
Teen Sleep
Study
Mailed postcard 70 39.77
School (e.g. counselor, e-mail, flyer, presentation, teacher) 25 14.20
Flyer in the community (e.g. café, commuter rail station, gym, library, store, restaurant) 21 11.93
Online parent community (e.g. Berkeley Parents Network) 16 9.09
Health or mental health provider (e.g. pediatrician, psychiatrist, therapist) 12 6.82
Friend or relative 3 1.70
Unknown or did not remember 29 16.48
Community
Sleep Study
Referred by provider (e.g. case manager, psychiatrist, therapist) 48 39.67
Presentation at a board & care, supported independent living home, or residential treatment 22 18.18
facility
Presentation at a clinic 12 9.92
Presentation at a peer support group 11 9.09
Provider gave patient our phone number 10 8.26
Saw a brochure 7 5.79
Met in a clinic waiting room 5 413
Learned about us from a friend/participant already in the study 4 331
Presentation at a clinic event 1 0.83
Unknown 1 0.83
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Self-reported Barriers to Research Participation and Strategies Used to Retain Participants with Drop-out

Potential
Self-reported participant Number of % Participants Strategiesused to
barriers participants with this combat this
with thisbarrier barrier barrier
Teen Sleep
Study
Emotional burden 1 0.01 3
Time constraints 6 0.03 1,2,4,6
Found treatment unhelpful 4 0.02 3,6
Unknown 16 9.09 nla
Community
Sleep Study
Homelessness and/or housing instability 4 3.33 2,3,4,5,6
Family illness 3 2.48 3,56
Physical health issue (e.g. surgery, chronic pain, cancer) 9 7.44 1,2,3,4,6
Mental health issue (e.g. psychiatric hospitalization, 22 18.18 2,3,4,5,6
decompensation, relapse, paranoia, avolition, etc.)
Transportation 12 9.92 1,2
Scheduling conflicts (e.g. with work, school, family, children) 15 12.40 1,2,4,6
Difficulty with treatment (e.g. unwilling to change, disliked it, 10 8.26 3,4,6
too much work)
Lack of interest after placement in UC-DT 4 3.31 3,4,5,6
Moved away 6 4.96 1,2,4,56
Passed away 3 2.48 n/a
Unknown 2 1.65 nla

Note. Participants were considered potential drop-outs if they appreciably delayed treatment or assessment, paused treatment for an extended time,
fell out of touch with our team for a period, or expressed desire at any point to drop out of the study
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