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Rationale & Objective: The development of new
therapies for autosomal dominant polycystic kid-
ney disease requires clinical trials to be con-
ducted efficiently. In this study, the factors
affecting the recruitment and retention of partici-
pants enrolled in a 3-year randomized controlled
trial in autosomal dominant polycystic kidney
disease were investigated.

Study Design: Qualitative study.

Setting & Participants: All participants (N=187)
were invited to complete a 16-item questionnaire at
the final study visit of the primary trial. Participants
were recruited to complete a semistructured
interview using purposeful sampling according to
age, self-reported gender, and randomization group.

Analytical Approach: Descriptive statistics were
used for demographic data and questionnaires.
The interview transcripts underwent inductive the-
matic coding.

Results: One hundred and forty-six of the 187
randomized participants (79%) completed the
post-trial questionnaire, and 31 of the 187
participants (21%) completed the interview. Most
participants (94%) rated their global satisfaction
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with the trial as high (a score of 8 or more out of
10). Altruism, knowledge gain, and access to
new treatments were the main motivators for
recruitment. The main reasons for considering
leaving the study were concerns about the risk of
intervention and family or work issues. Strategies
that favored retention included flexibility in
attending different study sites, schedule flexibility,
staff interactions, and practical support with
parking and reminders. The main burden was
time away from work with lost wages, and burden
associated with magnetic resonance imaging
scans and 24-hour urine output collections.

Limitations: The study population was restricted
to participants in a single nondrug clinical trial, and
the results could be influenced by selection and
possible social desirability bias.

Conclusions: Participants reported high levels of
satisfaction that occurred as a function of the
trial meeting participants’ expectations. Further-
more, retention was a balance between the
perceived benefits and burden of participation.
Consideration of these perspectives in the
design of future clinical trials will improve their
efficiency and conduct.
Current treatments for autosomal dominant polycy-
stic kidney disease (ADPKD) are only partially

effective, and thus randomized controlled trials are
vital for developing new therapeutic advances.1 The
timely recruitment of participants and maintaining
their retention are 2 of the main key performance
indicators that define the efficient conduct of a clinical
trial.2 Although multiple factors are involved, the
intrinsic and extrinsic motivators of participants,
together with their overall experience during the
study, are central to achieving this goal.3 The moti-
vation for the general patient population to participate
in research includes trust in their treating doctor,
improving future medical care, and contributing to
research.4 In general, this altruism and motivation
apply to people affected by ADPKD who additionally
have a desire to improve outcomes for both themselves
and their families.5,6 Conversely, in clinical trials of
chronic kidney disease, barriers to recruitment and
retention include time commitments and the
complexity of study procedures.7 Furthermore, partic-
ipants fear the risks associated with an experimental
intervention and being randomized to the placebo
arm.7 Limited research on participant perspectives in
ADPKD clinical trials has been undertaken, and there-
fore the aim of the current study was as follows: (i) to
determine the experiences of participants in a long-
term trial8; (ii) identify factors influencing reasons to
enroll, remain, and adhere to trial procedures; and
(iii) develop preliminary recommendations for
improving future clinical trials.
METHODS

Participant Selection and Recruitment

This was a prespecified sub-study of a 3-year randomized
control trial that investigated the efficacy of increased
water intake on the progression of ADPKD (PREVENT-
ADPKD, ACTRN12614001216606) (2015-21), and
published elsewhere.8,9 At the final study visit of the
1
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PLAIN-LANGUAGE SUMMARY
Advances in the clinical practice of autosomal dominant
polycystic kidney disease (ADPKD) require affected
individuals to voluntarily participate in long-term
multicenter randomized controlled trials (RCTs). In
this qualitative post hoc study of a 3-year RCT of
increased water intake in ADPKD, altruism, knowledge
gain, and access to a nondrug treatment positively
influenced the decision to volunteer. Ongoing partici-
pation was enabled by building flexibility into the study
protocol and staff prioritizing a participant’s needs
during study visits. Although participants completed the
required tests, most were considered burdensome. This
study highlights the importance of incorporating pro-
tocol flexibility into trial design; the preference for in-
terventions with a low risk of adverse effects; and the
urgent requirement for robust surrogate noninvasive
biomarkers to enable shorter RCTs in ADPKD.
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trial, all participants were invited to complete a post-trial
questionnaire regarding their experiences. To comple-
ment these data, between February 2019, and June
2020, participants were also recruited for post-trial
semistructured interviews. A standard purposeful sam-
pling approach for qualitative studies10 was used for
interview recruitment, and the stratification factors were
age (greater or less than 45 years old), gender, and
randomization group (intervention or control group).
These demographic characteristics and trial-specific fac-
tors were selected by the investigators to ensure that
maximal variation in responses could be obtained.10

Recruitment ceased when the number of participants in
each stratification group reached at least 6. The study was
approved by the Western Sydney Local Health District
(WSLHD) Human Research Ethics Committee (HREC,
AU RED HREC/14/WMEAD/414). The Consolidated
Criteria for Reporting Qualitative (COREQ) studies was
used to report this study.11

Data Collection

Questionnaire
The 16-item questionnaire was developed and modified
from previous studies.12,13 The initial questionnaire was
revised after the first 10 participants were recruited to
incorporate themes that emerged from the first 5 semi-
structured interviews (Item S1). The dimensions of the
questionnaire included factors hypothesized to influence
participant recruitment (questions 1, 3, 4, 8, and 9) and
retention (questions 2, 5, 6-7, and 10-15), and ranked the
utility and difficulty of individual components.12 The
questionnaire also included an overall global satisfaction
score (1-10) (question 16) and a provision for free text
comments. The questionnaire was provided in a paper
2

format at the final study visit of the trial,8,9 and not all
fields were mandatory.

Semistructured Interview
The interviews were conducted face-to-face (or by tele-
phone within 2 weeks of their last study visit) by
personnel with no previous contact with the participant
during the trial. An interview guide was designed to
complement the questionnaire and provide richer details
on the trial experience (Item S2). The participants were
asked about expectations and motivations before enrolling,
adequacy of informed consent, overall experience,
perceived adherence, individual study components, in-
teractions with study staff, and recommendations for
future trial designs. The interview guide was revised after
the first 5 interviews to expand on follow-up questions
and prompts for each theme. The interviews were audio-
recorded, transcribed verbatim, and entered into QSR
Nvivo 12 (QSR International Pty Ltd).

Data Analysis

The descriptive data from the questionnaire were entered
and analyzed in Microsoft Excel. Univariate and multivar-
iable analyses were performed using JMP Pro (version
16.2, SAS Institute). For analysis of the interview, a coding
framework was created in QSR Nvivo 12 based on the
main themes covered (Item S3). Inductive coding was
used, whereby broad, higher-order codes were established
to create a preliminary coding framework. Transcripts
were read and coded line-by-line by 2 researchers (SA and
IS) independently for first-round coding, and disagree-
ments in coding decisions were reviewed. New distinct
sub-themes were generated inductively, and miscellaneous
themes were created to minimize early dismissal.
Collapsing and redefining continued until no new themes
emerged. Verbatim quotes that represented the essence of
each major theme were selected from the interviews.
RESULTS

Participant Characteristics

One hundred and forty-six of the total 187 participants
(78.1%) randomized in the primary trial8 completed the
questionnaire with equal numbers from each treatment
arm (n=73 each) (Fig 1, Table 1). Thirty-eight of the 146
participants were invited to undertake the post-trial
interview and 7 declined, leaving 31 who completed the
interview (Fig 1). The demographic characteristics of the
cohort are shown in Table 1 and were similar to those of
the participants who did not complete the sub-study.

Quantitative Analysis of Factors Influencing

Recruitment and Retention

General Characteristics
Only 14% (21/147) of participants had previously been
involved in clinical research. Most participants (94%)
Kidney Med Vol 5 | Iss 9 | September 2023 | 100691



Figure 1. CONSORT flow diagram showing recruitment of participants with ADPKD for the post-trial questionnaire and semistruc-
tured interview. As described in our previous publication8, 158 participants (n=81 in the water intake ad libitum group; n=77 in the
prescribed water intake group; reasons for discontinuation of the trial are described in the previous publication). In the current study,
an additional 12 participants declined to participate in the post-trial evaluation questionnaire. In other words: 92% (146/158) of par-
ticipants who completed the initial randomized controlled trial (ie, the PREVENT-ADPKD clinical) agreed to undertake the post-trial
questionnaire and 78% (146/187) of participants who were randomized in the initial randomized controlled trial were available for the
post-trial questionnaire study.
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rated their global satisfaction with the trial as high (8 or
more out of 10) (Fig 2), and this was not correlated with
age, gender, or treatment allocation. The majority felt
valued as research partners and would recommend being
involved in research to others (99.2% and 97.8%,
respectively) (Fig S1).

Factors Influencing Recruitment
The main reasons to enroll in the primary trial related to
altruism (to help others), knowledge gain (to find out
more about my disease), and treatment benefit (to gain
access to new treatment/therapy) (Fig 3). Conversely,
Table 1. Demographic and Participant Characteristics

Characteristic
Parent Study
Characteristics a

Age, n (%) <45 y –
≥45 y –

Gender, n (%) Male 93 (50)
Female 94 (51)

Treatment Arm, n (%) Control (A)a 92 (50)
Intervention (B)b 92 (50)

aUsual water intake
bPrescribed (increased) water intake
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participants rated financial incentive and encouragement
from caregivers as not being important (Fig 3). The
informed consent form and verbal discussions prepared
most of the participants (91.3% and 92%, respectively)
about what to expect in the study (Fig S2). During these
initial discussions, 5.8% perceived pressure from the
research staff to enroll (Fig S2). However, none of these
factors were associated with the global satisfaction score.

Factors Influencing Retention
Participants ranked completing written questionnaires as
the easiest study procedure, followed by undertaking
t Baseline Questionnaire (n=146) Interview (n=31)
48 (33) 12 (39)
98 (67) 19 (61)
75 (51) 15 (48)
71 (49) 16 (52)
73 (50) 14 (45)
73 (50) 17 (55)

3
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Figure 2. Global satisfaction score of participants’ self-reported assessment of their overall experience during 3-year clinical trial.

Amin et al
blood tests, and study visits (Fig 4). The most difficult
study procedures were completing the 24-hour urine
output collections and magnetic resonance imaging (MRI)
scans, which were rated as very difficult by only a couple
of participants (2 and 4, respectively) (Fig 4). Of note,
participants who ranked study procedures (blood tests,
MRI scans, study visits, and questionnaires) as being easy
to undertake were associated with a higher global satis-
faction score (P < 0.05). In general, participants rated
0

To earn money/payment
Because my caregiver encouraged me

Because of a positive experience in another study
Other

To obtain free healthcare
Because of family influence/involvement

Because of the Research/Health Centre’s reputation

Because no other medical options were available
To gain access to new treatment/therapy

To obtain education and learning
To find out more about my disease

Because I am concerned about the topic of study
To help others

Very important Somewhat important Not ve

Figure 3. Reasons for participants to enroll in clinical trials of AD

4

interactions with the research team, communication dur-
ing the trial, and flexibility with study site location (as the
primary trial was conducted at multiple geographic loca-
tions and participants could vary them to suit their pref-
erences) as being positive. Fifty percent (73/146) of
participants did not consider leaving the study. Of those
that did consider withdrawal, most did not feel pressure
from study staff to continue the trial. With reference to
being involved in any clinical trial, the reasons participants
20 40 60 80 100 120 140
Number of Responses

ry important Not important at all No response

PKD.
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would theoretically consider withdrawing were possible
risks of intervention, personal or occupational issues, and
if interactions with the research team were negative (Fig
5). Free text comments (Table S1) strengthened the
points identified already (such as difficulty performing 24-
hour urine output collections, importance of staff in-
teractions, and flexibility of study visits).

Qualitative Analysis of Factors Influencing

Recruitment and Retention

Six themes emerged during the interview conducted with
participants, as follows:

Previous Expectations
Some participants (7/31) had no previous expectations
before commencing the clinical trial. For the others, 3
main themes emerged (Table S2) as follows:

Gain in Knowledge. First, it encompassed a personal
desire to increase learning and general understanding of
ADPKD, “my expectations was, well not much. Just
hopefully find ways to improve myself, my health and see
if it will help” (Male, 50s; participant #44). Second,
participants wanted education on the clinical management
of ADPKD, “when I’m done probably just a point in the
right direction of what I should drink, how much I should
drink, all that kind of stuff” (Male, 20s; participant #28).

Study Intervention. Participants had an expectation
that the intervention showed a low risk of adverse effects
compared with a drug: “it wasn’t a heavy drug and I
Kidney Med Vol 5 | Iss 9 | September 2023 | 100691
already drink a lot of water… it didn’t seem that onerous
or risky” (Female, 50s; participant #37).

Professionalism. Participants expected that the trial
would be conducted according to high professional stan-
dards. An example quote is, “I guess just that it would be
run professionally and that there would be certain things
expected of me, but that they won’t be particular onerous”
(Female, 30s; participant #2).

Motivations and Benefits of Participation
The motivation for recruitment aligned with the expected
benefits of participation, which were divided into 3 main
themes (Table S3).

Altruism, Organization, and Conscientiousness.
Participants expressed altruism and a desire to find a cure.
In addition, conscientiousness and organizational habits
aided the decision to start and finish the trial: “I just
wanted to help out. My mom passed away and I watched
her die and I was approached if I’d help out, and after
seeing that happen, I was just happy to do whatever
needed to be done to help you guys with future patients.”
(Female, 50s; participant #4).

Expected Personal and Family Health Benefits.
Most participants also wanted to improve their own health:
“I’m doing it for myself as much as I’m doing it for
anyone else that has got this disease” (Male, 50s; partici-
pant #20). Moreover, the onus to participate arose from
their family history and desire to reduce future family
burden; “my ultimate goal was to help my children who
5
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Figure 5. Reasons for participants to consider withdrawing from clinical trials of ADPKD.

Amin et al
have all got it” (Female, 50s; participant #19).
Throughout the clinical trial, feedback on personal health
and general education about ADPKD was also viewed as a
benefit: “they explained it all well to me. I’m keen to learn
more about what’s going on in my body. So I’m pleased”
(Male, 50s; participant #12).

Trust in Research. Finally, trust in research with a
desire to create new knowledge was also viewed as an
enabling factor for recruitment. The motivations
comprised advancing medical research to improve treat-
ment options: “knowing that my participation is going to
hopefully help assist the medical field, you guys being able
to work out how to better treat this disease” (Male, 50s;
participant #12).

Participant Enablers and Barriers Affecting
Completion of Study Procedures
Four factors were identified (representative quotations are
shown in Table S4) as follows:

Variable External Support. Participants received var-
iable support from family, friends, and workplaces: “I feel
very positive about the level of support from my family,
less positive about my workplace” (Female, 50s; partici-
pant #19).

Personal Availability to Complete Study Proced-
ures. For most participants, the ability to complete study
procedures was limited by external commitments from
work, continuing education, and family. Some participants
reported that their employer accommodated time required
for the study, but others had to use “personal leave”
(Female, 30s; participant #27).
6

General Time Requirements. Some participants
described the trial as time-consuming, with the major
burden being the loss of time from work and thus, lost
wages: “It’s more about time and taking days off work,
losing wages by coming here and doing all that stuff”
(Male, 30s; participant #17). However, despite the bur-
dens, in general, participants felt a personal responsibility,
and along with the ease of completing individual study
procedures, were stated as reasons to continue the trial, “I
signed up for the inconvenience of coming here every six
months and doing blood tests. I signed up for that. So in
that sense, it was no inconvenience at all” (Male, 40s;
participant #42).

External Situational Factors Leading to Consider-
ation of Withdrawal. Participants reported situations
when they considered withdrawal. In general, the situa-
tions were unrelated to the clinical trial, such as illness or
work commitments. “I did [consider withdrawing] when
my mother was very sick” (Male, 50s; participant #44).

Logistics of the Study Procedures
Participants provided several insights into factors that
facilitated and hindered the completion of the study pro-
cedures. Representative quotations are shown in Table S5.

Access and Logistics of Study Procedures. The
access and logistics of completing the study procedure,
such as travel for study visits, pathology collection sites,
and refrigerating the 24-hour urine output collection
during work hours were described as being difficult and
restrictive. For example, “the problem for me is that I live
in…and so there’s three hours in travel or say five, five and
Kidney Med Vol 5 | Iss 9 | September 2023 | 100691
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half hours round trip travel there” (Male, 50s; participant
#38) and “Christmas… it’s just such a busy, frantic time
of year…so maybe it would be as awkward trying to do a
24 hour urine output collection and yeah, timing with
menstruation” (Female, 50s; participant #43).

Multiple Locations for Study Visits. The availability
of the clinical trial at multiple geographic locations within
a city was identified as an enabler of completing the study
visits. An illustrative quote: “there are a few hospitals
available, so depending on where I was for work on a
given day” (Female, 50s; participant #37).

Low Frequency of Procedures and Flexible
Schedule. The routine nature and low frequency of the
procedures with flexibility in appointment scheduling
were deemed enablers, for example, “I think that there was
just the pattern to it. So every couple of months you get a
reminder, you’ve already got your envelope with the dates
on it, it’s time to do the urine output collection and blood
test. The MRIs came around less often, and I was always
told when there was a change in the frequency” (Female,
50s; participant #37). The study schedule also allowed
flexibility, which facilitated completion of trial procedures.
“I had to do the collection a week late, everyone was fine
with it. It was flexible so I didn’t have any issue” (Male,
30s; participant #28).

Adequate and Informative Consent. The partici-
pants reported positively about the dual nature of the
consent process, with verbal and written information:
“they explained it really well and it was all explained in the
package and information that I got when I first started out”
(Female, 50s; Participant #45).

Staff Support. The administrative support during the
trial was considered an enabler of retention, particularly
the provision of reminders and scheduling of appoint-
ments and the organization of parking. An illustrative
quote is “very good in communicating. For example if
there is any change, they use SMS or email and also near
the visit day they will send reminder and all that. Yeah they
take care of the, as I mentioned, the booking for parking
spots and all that.” (Male, 60s; participant #3).
Interactions with Research Staff
Communication and interactions with the same research
staff were considered important enablers of retention.
Representative quotations are shown in Table S6.

Sensitive and Informative Communication. Most
participants commented positively on the communication,
approachability, and supportiveness of the research staff.
The support was both for study procedures and emotional
needs. It was commented that staff improved the partici-
pant’s experiences by overcoming hurdles and providing
information in a sensitive manner and tailored to their
personal circumstances. An illustrative quote: “Everyone
was supportive and kind. I think when you’re dealing with
a degenerative disease you have to be careful with the
language that you use around decline of function and
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everyone was very sensitive to that” (Female, 30s;
participant #27).

Staff Consistency. There was an equal split between a
preference for the same or multiple research staff con-
ducting the study interactions. The preference for the same
person was based on the developing rapport and under-
standing: “Oh it was nice just to have the continuity… I
think because you don’t have to establish rapport with a
new person every single time, and there’s a history of
understanding, and you kind of know how it works
already and doesn’t change so you can pretty much pick up
where you left off” (Female, 50s; participant #37).
However, the participants who showed no preference re-
flected on the nature of research being team-based, “well,
it’s research. Everyone’s learning and everyone’s sharing
information, so I don’t have any preference. I would
probably expect, one person to have all the information,
easier. But with all the notes that one person left for the
other, it’s not a problem” (Male, 60s; participant #12).

Nature of the Study Procedures
As identified in the quantitative analysis, the 24-hour urine
output collection (difficult to complete, need for refrig-
eration, and return), MRI scan (claustrophobia and anxi-
ety), blood tests, and completion of questionnaires (length
and time required and frequency) were considered the
most difficult by participants. Representative quotations
are shown in Table S7. Participants were also asked to rate
their perceived level of adherence. Of which, 71% stated
they completed all the study procedures, 19% stated they
completed the procedures most of the time, and 10% did
not comment on their level of adherence.

Perspectives Regarding Future Clinical Trials

Additional suggestions to improve future clinical trial ex-
periences included improving coordination of communi-
cation of study results to participants and their treating
health care workers, providing of monetary incentives,
increasing education opportunities about ADPKD,
reducing the time commitment, improving the logistics of
the 24-hour urine output collection, and reducing the
length and complexity of questionnaires (Table S8). Fac-
tors that might affect future enrollment included the state
of their personal health, time commitment required, the
nature of the intervention, and potential risks. The desir-
able interventions for future trials are centered on lifestyle
changes, medical and surgical treatments, and a miraculous
cure (Table S9).
DISCUSSION

To our knowledge, the present study is one of the first
detailed analyses of the perspectives of clinical trial par-
ticipants in ADPKD. The main findings were as follows: (i)
clinical trial participation was generally associated with
high levels of satisfaction; (ii) altruism, knowledge gain,
and enabling access to new treatments for the benefit of
7



Figure 6. Thematic schema outlining the factors contributing to participant satisfaction and retention.
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self and future generations were the factors that promoted
recruitment; and (iii) retention was determined by
perception of potential adverse effects of study interven-
tion, nature of the study procedures, and time required.
Taken together, fulfillment of participant expectations was
linked with satisfaction, and retention was a balance be-
tween the perceived benefits and burden of undertaking
study procedures. These findings are summarized in Fig 6.

Clinical trials are a significant burden for participants,
expensive (median cost US$3.4-21.4M for Phase 1-3
studies), and less productive when rare diseases are
involved.14 Over the last 20 years, it is estimated that a
total of 126 clinical trials in ADPKD involving 53,942
participants have been performed, and these have led to
significant changes in clinical practice.1 In this study,
many participants reported that the nature of the inter-
vention and the potential side-effects would be primary
considerations when deciding to enroll in future trials.
Furthermore, factors driving a lack of satisfaction
revolved around time commitments and the logistics of
study procedures. The major burden was time commit-
ment (0.5-2 hours per visit in the PREVENT-ADPKD
trial) and lost hours from work, and participants stated
this would influence their willingness to be involved in
future trials. Strategies to aid retention included the ease
of study procedures, a flexible schedule, and assistance
with logistics (parking, booking appointments, and
prepackaged information). These strategies have previ-
ously been shown to improve the study experience and
increase retention, and they may be applicable depend-
ing on the time sensitivity of the measurements being
collected and analyzed.7,15-17
8

Other factors influencing retention included research
staff interactions and the type of study procedures
required. As shown in this study, research staff are
integral to the participant’s experience and are asso-
ciated with high retention rates.16 This finding is
consistent with trust in the research team and research
institution being integral to participation in clinical
trials, as showed in study populations with non-
ADPKD (general), but the additional factors in partic-
ipants with ADPKD include an interest in their disease
and the desire to assist future generations.4-6 However,
a cochrane review showed that nonblinded studies
improve recruitment into randomized controlled tri-
als.18 In our trial, it is likely that participants with
ADPKD interested in nondrug therapies (such as water
intake) would naturally be motivated to enroll in this
trial, and this could influence their overall positive
experience. In addition, we hypothesize that a key
explanation could also be the involvement of a small
research team that maintained continuity with all
participants over the duration of the study. In this
study, some participants found both 24-hour urine
output collections and MRI scans to be a significant
burden. Although financial incentives were not an
important factor in facilitating enrollment, participants
suggested the trial should be cost neutral and that
there should be a way to compensate for time away
from work.7,15-17

There are several strengths in this study. First, the
questionnaire and interview guides have been used in
previous studies.19 Second, representative sampling was
used to recruit for the semistructured interview to capture
Kidney Med Vol 5 | Iss 9 | September 2023 | 100691
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diverse demographic characteristics and experiences. Third,
the integration of both qualitative and quantitative methods
provided a richer thematic understanding. Fourth, the
interview and coding analyses were conducted by staff not
directly involved in the primary trial, creating a space for
open disclosure and reducing bias. The coding was also
completed through an inductive method to allow new
themes to emerge naturally.19 The key limitations were that
the study population was confined to those that completed a
single nondrug clinical trial in a high resource health care
environment. The perceptions of participants who were not
retained in the study are not reported in this study. Similarly,
both the questionnaire and interviews required self-
reporting, with potential for social desirability and recall bias.

In conclusion, this study has identified several interre-
lated factors that influence recruitment and retention in
ADPKD clinical trials. On the basis of these findings, the
design of future clinical trials in ADPKD should consider
being shorter in duration (<3 years); incorporating flex-
ible study schedules; prioritizing disease progression bio-
markers that are assessed by blood tests and spot urine tests
rather than 24-hour urine output collections and imaging
end points (total kidney volume); developing protocols for
sharing results with the primary care providers; simpli-
fying the questionnaires; and developing strategies for
participant access to both treatment arms. The co-design of
studies with consumers and consideration of platform
trials for evaluating the most promising therapeutic in-
terventions will help achieve these outcomes.13,20,21
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