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Abstract

The ethical recruitment of participants with neurological disorders in clinical research requires
obtaining initial and ongoing informed consent. The purpose of this study is to characterize
barriers faced by research personnel in obtaining informed consent from research participants
with neurological disorders and to identify strategies applied by researchers to overcome those
barriers. This study was designed as a web-based survey of US researchers with an optional
follow-up interview. A subset of participants who completed the survey were selected using

a stratified purposeful sampling strategy and invited to participate in an in-depth qualitative
interview by phone or video conference. Data were analyzed using a mixed methods approach,
including content analysis of survey responses and thematic analysis of interview responses.
Over 1 year, 113 survey responses were received from US research personnel directly
involved in obtaining informed consent from participants in neurological research. Frequently
identified barriers to informed consent included: cognitive and communication impairments (e.g.
aphasia), unrealistic expectations of research participants, mistrust of medical research, time
constraints, literacy barriers, lack of available social support, and practical or resource-related
constraints. Strategies to enhance informed consent included: involving close others to support
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participant understanding of study-related information, collaborating with more experienced
research personnel to facilitate training in obtaining informed consent, encouraging participants

to review consent forms in advance of consent discussions, and using printed materials and

visual references. Beyond conveying study-related information, researchers included in this

study endorsed ethical responsibilities to support deliberation necessary to informed consent in
the context of misconceptions about research, unrealistic expectations, limited understanding,
mistrust, and/or pressure from close others. Findings highlight the importance of training
researchers involved in obtaining informed consent in neurological research to address disease-
specific challenges and to support the decision-making processes of potential research participants
and their close others.
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Introduction

National guidelines recommend implementing ethical safeguards within clinical research
involving individuals with cognitive impairments rather than excluding these individuals
from participation entirely; however, this population is often excluded from neurological and
geriatric research without strong rationale, limiting the opportunity to become involved in
research (Taylor et al., 2012; Trivedi and Humphreys, 2015). A 2019 position paper released
by the National Institute on Aging (NIA, 2019) calls for the creation and dissemination of
best practices and investment into the applied science of recruitment. Obtaining meaningful
informed consent is integral to the ethical recruitment of clinical research participants.
Informed consent in neurological research may be complicated by challenges affecting many
areas of clinical research (Dickert et al., 2017; Grady, 2015) as well as disorder-specific
barriers such as cognitive impairments or aphasia. Fluctuations in cognitive function over
the course of study participation may detract from a participant’s ability to understand

and appreciate complex study-related information, potentially necessitating dual consent or
the involvement of a proxy or legally authorized representative (LAR) while affirming the
participant’s assent to remain in a study. While some barriers to informed consent can be
anticipated and planned for in advance of study enrollment, unexpected challenges may arise
over the course of a clinical trial.

The US Department of Health and Human Services’ Federal Policy for the Protection

of Human Subjects (45 CFR part 46, the “Common Rule”) and the Food and Drug
Administration (FDA) CFR protection of human subjects (21 CFR parts 50, 56, 312, and
812) provide regulatory protections for human research subjects, including the requirement
that informed consent be obtained for research participation. To elucidate what constitutes
informed consent, 2018 updates to the Common Rule move from merely requiring that
information be presented in a way that is understandable to research subjects (§46.116)

to requiring that informed consent actually “facilitates the prospective subject’s or legally
authorized representative’s understanding of the reasons why one might or might not want
to participate” (846.116(a)(5)). Neurological research involves both intrinsic and extrinsic
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considerations that may compromise the quality of decisions to participate, including
disease-related impairments affecting decision-making capacity and the complexity of
disease processes and study design (Janssen et al., 2019; Koopman et al., 2021). Guidance
from the National Institutes of Health (NIH, 2009) calls for investigators and Institutional
Review Boards (IRBs) to maintain “awareness of the ethical challenges associated with
research involving this vulnerable population.”

Challenges arising in the informed consent process present barriers to the recruitment of
individuals with neurological disorders in clinical research (Davis et al., 2002). This study
examines challenges in obtaining and maintaining informed consent to participation in
clinical research in neurological disorders and innovative approaches researchers apply to
overcome these challenges. Respondents in this study characterize the ethical problems
within their everyday recruitment and re-consent practices as research team members.

Research design

This study aimed to characterize shared experiences of US research personnel in obtaining
informed consent for participation in research involving patients with neurological disorders
and strategies employed to overcome these barriers. Web-based surveys and optional follow-
up semi-structured interviews explored challenges in obtaining consent that were anticipated
by the study protocol, unexpected challenges encountered during the study, and resources or
approaches used to address unexpected challenges.

Survey and interview guide development

We developed a web-based survey through a review of relevant literature and with input
from experienced investigators, study coordinators, and ethicists. To further refine the
survey, we conducted cognitive interviews (Groves et al., 2011) with study coordinators

to probe for opportunities for improvement in question wording, formatting, and survey
structure. We then undertook a content validation process, as described by Lynn (1986).

Six content experts representing expertise in the fields of bioethics, neurological research
administration, and neurological research personnel (including principal investigators and
study coordinators) were given information about survey aims and asked to rate each item
based on relevance, clarity, and importance of each question. We included questions about
respondents’ demography, background, and experiences obtaining informed consent from
participants for neurological research. The final, validated survey comprises 12 categorical
and openended questions about training, barriers, and strategies. Survey respondents had the
option to agree to be contacted for a follow-up interview at the end of the survey. The semi-
structured interview guide contained probes about specific challenges or strategies described
in survey responses, and openended questions about challenges in obtaining consent and
resources or approaches used to address challenges.

Data collection

We collected publicly available email addresses from contact information listed under
“Contacts” on clinicaltrials.gov for neurological studies actively recruiting participants in
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the United States. Between November 2020 and February 2021, we disseminated email
invitations to participate in this study. In an effort to oversample study coordinators, we
also advertised the survey at a virtual Society for Clinical Research Associates (SOCRA)
conference in September 2020. Any research personnel directly involved in obtaining
informed consent from participants in neurological research were eligible to participate. The
12-question web-based survey was administered through REDCap. A subset of participants
who completed the survey were selected using a purposeful sampling strategy (Palinkas et
al., 2015) to maximize diverse perspectives on the bases of academic training, role on the
research team, and racial/ethnic background. In-depth qualitative interview were conducted
by telephone or video conferencing technology to further inquire into any openended
responses they provided. Two authors, LS and MZ, conducted 15 follow-up interviews

for which each participant was compensated $50. Interviews were transcribed verbatim by
members of the research team.

Ethical considerations

The Cleveland Clinic Institutional Review Board approved all research activities.
Participants acknowledged receipt and review of an information sheet prior to indicating
voluntary agreement to participate in the survey. Interview participants signed an audio
recording release. Confidentiality was protected by removing identifying details from
transcribed data. As research personnel might be vulnerable to coercion into participation
by their institutions or superiors, eligible research personnel were invited to participate only
by individuals who do not have a supervisory role in relation to the participant. Research
personnel did not need to communicate their involvement to supervisors unless they choose
to do so.

Data analysis

We used descriptive statistics to report basic demographic data, research experience,
training, and responses to Likert-type scale and categorical survey questions. We analyzed
free-text responses to survey questions using content analysis (Bengtsson, 2016) to better
understand how research personnel approach informed consent for neurological research.
We coded surveys using latent analysis (coding for meaning underlying the text) in order

to describe how research personnel experience challenges and implement strategies to
overcome them. We utilized methods described by Graneheim and Lundman (2004) to

build credibility, dependability, and transferability. Two independent coders worked through
each survey response to extract codes related to barriers and challenges, generating a coding
dictionary that was refined over the course of data analysis. We coded in vivo (using the
respondents’ exact words) as often as possible to avoid losing meaning. Our study team met
frequently to discuss codes and reconcile differences in coding. A third coder was included
in discussions to resolve disagreements about codes. Coders completed memos and audit
trails after each coding session to streamline data analysis meetings and to maintain a record
of coding decisions. During the categorization process, coders initially condensed codes into
broad content areas that address specific topics related to barriers and strategies. As coding
progressed, we refined content areas to focus on barriers and strategies relevant to the stages
of informed consent that we identified.
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We analyzed interview data using thematic analysis, (Braun and Clarke, 2006) a process

of intensive review of responses to identify thematic domains. Qualitative data analysis
generated a coding scheme which was developed further through a constant comparison

of participant responses. The constant comparative method was applied throughout data
analysis to compare new data with thematic domains that emerged in previously-collected
data. We continued holding regular meetings to review the coding process and resolve
discrepancies. Data from survey responses were compared to interview transcript data to
enrich and reconcile codes that were vague in survey responses and to explore different
perspectives on the same theme. Because participants were probed about specific responses
in follow-up interviews, we used interview transcript data to reconcile codes and support
analysis. Interview transcripts were also analyzed for latent themes related to perceptions
of the nature and goals of the informed consent process, as these themes explicitly and
implicitly arose. COVID-19 related barriers to consent were analyzed separately and will be
discussed in greater detail separately.

We received 113 completed REDCap surveys and conducted 15 follow-up interviews.

The majority of participants in this study were study coordinators (75.2%). In addition

to demographic information (Table 1), we collected information related to the research
populations and types of clinical research respondents had experience conducting (Figure
1). Findings were grouped into the following domains: (1) Barriers to Informed Consent;
(2) Ongoing Consent and Unanticipated Challenges; (3) Conceptualization and Goals of the
Informed Consent Process; and (4) Strategies and Training. We coded survey and interview
data for major barriers experienced by research personnel and strategies they employed
relevant to each of these stages. Analysis of survey and interview data pointed to a shared
emphasis on the informed consent process as an opportunity to establish rapport, trust,

and expectations for research participation. Risks and discomfort were frequently identified
among the most important considerations about which potential participants should be fully
informed, followed by voluntariness and the expected duration of research participation.

Barriers to informed consent

In survey responses and interviews, we observed that participants cited to barriers prevalent
across all areas of research (Supplemental Figure 2); however, respondents identified

a subset of these barriers as unique to or more pronounced in neurological research.
According to respondents, cognitive or motor impairments of research participants can

lead to quality control difficulties, pose communication challenges, hinder participant
understanding of study information, and increase participant reliance on close others or
study partners, which can result in conflicts during enroliment. Research personnel most
often identified cognitive impairments of participants as the cause of several major barriers
during the process of obtaining informed consent (56% of surveys and 87% of interviews
made at least one reference to cognitive impairments). In the screening and preparation
stage, cognitive impairments of participants lead to challenges related to assessing capacity
and determining whether a proxy is needed. Additionally, research personnel often described
running out of time during informed consent processes due to the additional effort required
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for consenting individuals with cognitive impairments. Research personnel noted increased
challenges in informed consent processes for complex studies with lengthy informed consent
forms that need to be simplified for participants with cognitive impairments who lose focus
more quickly.

Research personnel perceived increased difficulties obtaining informed consent due to lower
health or research literacy, as one participant stated “poor education level of our population”
(47, survey) is a challenge when obtaining informed consent (41% of surveys and 60%

of interviews). Research personnel in trials involving brain surgery highlighted that the
informed consent process is more challenging due to the increased informational needs of
participants who are apprehensive about surgery or, inversely, are over-eager and do not
fully consider the risks of surgery. Several research personnel also noted that this population
tends to have unrealistic expectations about the benefits of investigational therapies; as one
respondent described, “The biggest challenge with our patient population is ensuring that
they are not personally motivated or expected to be ‘cured’ from our intervention” (78,
survey).

This research population is also more likely to rely on caregivers, LARS, or study partners
during informed consent processes. Although respondents endorsed having close others
present as a strategy for optimizing informed cosnet, challenges arise when participants’
close others have different goals. Notably, research personnel described uncertainty about
what to do in situations where a participant only consents to appease a family member:

I have had a few participants have their spouse urge them to consent to the study
when they themselves had no interest in being a research participant. | had to tell
them both about the risks and benefits of the study but the subjects” wife continued
to urge him to participate even when he expressed several times that he did not
want to participate. It was difficult to know what to say/do because one party was
really excited about the study and its potential benefits for her husband but he only
consented to make his wife happy.

(69, survey)

Research personnel also recounted situations in which family members misled potential
participants in order to get them enrolled, with one respondent stating:

We had a study partner who was interested in the study for their loved one and
confirmed that the participant was interested. On the day of screening, we found out
that the participant had no idea they were there for a research study (they were told
it was a normal doctor appointment) and did not consent to being enrolled.

(81, survey)
Some research personnel were asked by potential study participants to assess whether it
was a good idea for them to join the trial and provide other forms of decision support.

Respondents described unmet decisional needs, including potential decisional conflict and
pressure participants may feel from close others:
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One instance of [a] potential subject being pressured into consenting by family
member. Subject withdrew prior to study participation when they were alone and
asked to confirm willingness to participate in study.

(23, survey)

Others described challenges due to uncertainty about identifying a participant’s LAR when
multiple close others are involved, disagreement between close others about the participant’s
decision, and logistical difficulties in contacting, scheduling, and communicating with LARS
that place an additional burden on research personnel. In general, research personnel pointed
to unexpected difficulties consenting individuals with close others present or involved.

One interviewee specifically called for efforts to increase the availability of information
about research on news and social media to promote “research literacy” and mitigate
mistrust in research by dispelling misconceptions:

We can only umm dispel the rumors one person at a time... If we had more
community feedback just in general, if people knew more about the kinds of studies
that are being engaged in, if they knew why we’re trying to get these answers... So
it is always about almost oversharing the information because we want people to
know we’re not hiding anything.

(39, interview)

Ongoing consent and unanticipated challenges

Research team members most frequently identified changes in personal or social
circumstances as an obstacle to ongoing consent informed consent (Supplemental Figure 2)
(48% of surveys and 27% of interviews). This was followed closely by changes in cognitive
or emotional health (44% of surveys and 27% of interviews).

When asked about unexpected challenges experienced when obtaining consent, survey
respondents described unexpected decline in participants’ decision-making capacity (V=
4), participant anxiety about randomization (N = 3), participant apprehensiveness about
research participation (V= 3), and low literacy (A= 4). In describing unexpected
challenges related to literacy, one survey respondent described a situation where this

was only discovered during consent: “Subject unable to read that was only discovered
when consenting.” Also described as unexpected in survey responses were challenges
related to re-consent (V= 2), conflict between a participant’s caregivers (M= 2), and
explaining a participant’s ineligibility for enrollment (A= 2). Several research personnel
described changes in a participants’ LAR or the sudden need for an LAR during re-consent
as a significant barrier. Challenges related to COVID-19 and remote consent processes
necessitated by physical distancing requirements will be reported separately.

Conceptualization and goals of the informed consent process

We identified four core process steps representing major stages of the informed consent
process: 1) Screening and preparation; 2) Conveying study information; 3) Assessing
comprehension; and 4) Supporting deliberation (see Table 1). In a latent analysis, we
reviewed interview transcripts, corresponding survey responses, and memos to generate
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impressions about how interviewees conceptualized the consent process and what they
alluded to as the goal of informed consent. Out of 15 interviewees, most appeared to view
informed consent as an ongoing process (A= 10). Others implied informed consent consists
of a single discussion (A= 3) or is simply having the participant sign the consent form (V=
2). Most interviewees implied that the goal of informed consent is to facilitate participants’
understanding of what research participation entails (A= 12); however, some suggested that
the goal of informed consent is to obtain participants’ signatures (N = 3).

Strategies and training

In a survey question, we asked participants to rate how prepared they felt to obtain informed
consent for the first time and how prepared they currently feel to obtain informed consent on
a scale from 1 (not prepared at all) to 10 (completely prepared). Prior to obtaining consent
for the first time, most participants rated their subjective preparedness as 7 (V= 17) or 8 (M
= 34), with a median response of 7. Most participants rated their current preparedness as 9
(N=28) or 10 (M= 77), with a median response of 10. Working with experienced research
personnel, seeking advice of senior colleagues, and PI support were strategies described
most frequently in both survey responses (A= 13) and interviews (A = 10). Providing the
consent form to prospective research participants in advance (A= 12) and spending time
with the participant (A= 8) were endorsed as strategies to support participant preparedness
for the consent discussion and understanding of study information.

Discussion

Normative guidelines for informed consent contained in the 1979 Belmont report,
Collaborative Institutional Training Initiative (CITI Program) training, and other training
in Good Clinical Practice (GCP) outline the basic tenets of informed consent, including
voluntariness and free, informed decision-making, but do not clarify the practical steps that
must be undertaken to facilitate informed consent to research participation. Responsibility
for obtaining informed consent for research participation varies across research teams and
may fall to principal investigators (PIs), study coordinators, research assistants, and others.
Boden-Albala et al. (2015) identify distinctive barriers to recruitment and retention in
neurological clinical research using a survey, focus group, and interviews with investigators
and senior research personnel. Investigators surveyed by Boden-Albala et al. ranked study
coordinators (study team members responsible for assisting with recruitment of research
subjects and development of research data under the supervision of a lead researcher or

a research supervisor) as the “best” members of the research team to obtain consent,
followed by principal investigators and attending physicians. Despite the vital role of
study coordinators in obtaining informed consent to facilitate recruitment and retention

of research participants, study coordinators remain “invisible players” in clinical research
and a frequently overlooked stakeholder in the development of best ethical practices in
clinical research (Davis et al., 2002). Focus group studies conducted by Davis et al.

(2002) examine ethical challenges research personnel face in balancing advocacy roles
and responsibilities to patients, patients-turned-subjects, and the study team or research
enterprise. The potential for conflict between these roles complicates the process of
obtaining consent to research participation. Haley et al. (2017) elicit neurological clinical
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research coordinators’ perspectives on barriers and strategies specific to recruitment of racial
and ethnic minorities, calling for additional research on barriers facing research personnel,
including “further identification of how and when barriers manifest.”

We found that research personnel surveyed and interviewed in this study viewed the
informed consent process as an opportunity to establish rapport, trust, and expectations
related to study participation. Common challenges in obtaining informed consent to
participation in research into neurological disorders centered around conveying study-related
information and supporting deliberation necessary to provide informed consent in the
context of misconceptions about research, unrealistic expectations, limited understanding,
mistrust, or pressure from close others. Key strategies to address barriers to consent in
neurological research include involvement of social support, working with experienced
research team members, and encouraging participants to review consent materials in
advance. Despite these commonalities, our findings suggest neurological research personnel
have highly variable perspectives about informed consent practices, including lack of
consensus about: 1) the research team’s role in supporting a participant’s decision to

enroll, 2) appropriate (formal and informal) evaluations of participant understanding of
study-related information, and 3) features of participants or their situations that promote
suitability for enrollment in a particular study.

Conceptualizing the informed consent processes

Consistent with recommendations from NIH guidance (National Institutes of Health, 2009),
research personnel in this study described consent as an ongoing process. Participants in this
study described a longitudinal process for obtaining informed consent, beginning as early as
screening and preparation and extending to supporting deliberation regarding the decision
to enroll in a research study. Interactions with research participants during the screening
process provides an opportunity to prime the participant for a subsequent informed consent
conversation and to help research personnel prepare a personalized informed consent
process. Barriers to informed consent arose more frequently in relation to conveying study
information and supporting deliberation than during screening and preparation, assessing
comprehension, and ongoing communication. The strategies research personnel describe
employing to overcome barriers to informed consent more frequently targeted screening and
preparation for consent and conveying study information, suggesting there may be more
opportunities for interventions to enhance informed consent at earlier stages of the consent
process.

Researcher perceptions of disease-specific barriers to informed consent

Many of the barriers to informed consent described by respondents are broadly applicable

to many areas of clinical research (e.g. insufficient time or resources for consent discussion,
participant unprepared for consent discussion, language barriers, specialty knowledge
required to address participant questions, misconceptions about research, mistrust, and
unrealistic expectations). A study by Fortun et al. (2008) described the limited recall

of trial information with healthy participants. This suggests that barriers to retention of
study information are not limited to a neurological patient population. However, barriers
associated with decision-making capacity, participant frustration, fatigue, difficulty assessing
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comprehension, and other challenges appeared to be population-specific to the extent they
are attributable to cognitive, motor, or communication impairments and other symptoms

of neurological disorders. Research personnel also identified disease-specific strategies for
obtaining consent, such as spending more time with research participants, slowing the

pace of the consent process, and breaking down information based on cognitive needs.

Our respondents frequently endorsed a teach-back method to assess understanding which
aligns with previously published recommendations for assessing comprehension of informed
consent and privacy information in low-literacy populations (Kripalani et al., 2008).

Promoting research literacy and recruitment of underrepresented populations

Research personnel provided important insights about the most difficult topics to educate
participants about during informed consent that could be overcome with enhancements in
how research-related information is presented. Consistent with published findings that trial
participants fail to understand equipoise and randomization (King et al., 2005; Robinson

et al., 2004, 2005), many respondents in this study highlighted the difficulty of conveying
research concepts such randomization and group assignments. Respondents advocated for
efforts to enhance research literacy and address misconceptions about research, consistent
with established knowledge that individuals with lower health literacy are less interested in
participating in research (Kripalani et al., 2019). Efforts to promote “research literacy” have
aimed to increase recruitment of underrepresented communities in research (Press, 2021).
Barriers to engaging and recruiting members of underrepresented populations identified in
this study resonate with findings from published studies of difficulties in engaging and
recruiting members of racial minorities underrepresented in clinical research (Clark et al.,
2019; Davis et al., 2019; Geller et al., 2018; Heller et al., 2014; Nature Medicine, 2018;
Schmotzer, 2012). Safeguards and strategies identified through this research are responsive
to recent calls for increasing diversity in clinical research (Commissioner of the Office of
Communications, Division of Drug Information Center for Drug Evaluation and Research
Food and Drug Administration, 2020) and efforts to address past misconduct in research
that has led to mistrust (Scherr et al., 2019). Our findings also emphasize that training for
research personnel involved in obtaining informed consent needs to prioritize competencies
in engaging with underrepresented communities (Niranjan et al., 2019).

Need for training and decision support interventions

Consistent with obligations outlined in the 2018 revisions to the “Common Rule,”
respondents frequently described a sense of obligation to provide decision support to
prospective research participants, but expressed uncertainty about the ways in which they
can help. Advocating too strongly for enrollment could be misconstrued (or appropriately
construed) as attempting to advance recruitment goals at the cost of voluntariness.
Research personnel highlighted the importance of supporting participants in individualized
assessments of the risks and benefits of study participation. Importantly, our data suggests
that research personnel perceive risks differently than participants, and it affects their
evaluation of the participants’ understanding and suitability for the trial. Strategies such
as providing the consent form to prospective participants in advance, spending time with
participants, stopping often to allow for questions, and planning for ample time to obtain
consent support the goal of alleviating time pressure to support deliberation. Researchers’
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endorsement of allowing time for potential participants to discuss the study with close
others and/or their physician aligns with FDA guidance about establishing a waiting period
to enhance participant decision-making and involving family members or friends during
the informed consent discussion. While often cited as a strategy to support participants’
understanding and assist in decision-making, several instances of family pressure and
conflicting goals recounted by research personnel in this study call for increased awareness
of the potential for coercion when close others are involved in informed consent.

Barriers to supporting deliberation are not well-addressed by strategies identified in this
domain, suggesting this may be an area in which additional decision support interventions
are needed. Our findings suggest that complementary informed consent tools should support
research personnel in emphasizing information related to study related risks, voluntariness,
and study duration, and assessing participant comprehension of these aspects of the research
protocol.

This study of a cross section of research does not allow for an exhaustive representation

of the frequency of barriers in a specific neurological condition but identifies points of
commonality and shared experiences of researchers obtaining consent across populations of
research participants with neurological disorders. Recruitment was limited to US research
personnel, so findings may not be generalizable to research conducted in other jurisdictions.
Survey and interview questions did not probe for challenges and experiences specific to
conducting research with subpopulations of patients with neurological disorders, limiting
the degree of specificity to which findings may be applicable. We are unable to calculate
survey response rate due to the sharing of this survey invitation and advertisement of

the opportunity to participate in this study at a SOCRA conference. The non-probability
sampling strategy utilized limits the generalizability of findings from this survey study.
Self-selection bias, social desirability bias, and participant awareness that the P1 of this study
is an ethics researcher may have influenced survey and interview responses. As this study
was limited to a sample of neurological research personnel, potential discrepancies between
perceptions of research personnel and participants could not be directly explored with this
data. We also were unable to draw comparisons between research personnel experiences
obtaining consent from patients with neurological disorders and experiences conducting
research in other patient populations or with healthy participants, particularly as many
respondents exclusively reported experience conducting research into neurological disorders.
However, the current study provides baseline data on which future comparison can be done
and that starts to fill a needed gap.

Conclusion

This study of research personnel involved in clinical research into neurological disorders
advances efforts to optimize the ethical recruitment of potentially vulnerable research
participants. Respondents highlighted the importance of training researchers involved in
obtaining informed consent in neurological research to support and assess participant
understanding of study-related risks and appreciation for what research participation entails.
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Findings from this study serve to increase awareness of ethical challenges associated with
the recruitment and retention of participants in neurological research and bolster researchers’
efforts to address these challenges.
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Figure 1.
Participant demographics, research experience, and geographic location and description of

trials participants have been involved in.
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