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Abstract: Background: Research participant feedback is rarely collected; therefore, investigators
have limited understanding regarding stakeholders’ (affected individuals/caregivers) motivation to
participate. Members of the Genes to Mental Health Network (G2MH) surveyed stakeholders af-
fected by copy number variants (CNVs) regarding perceived incentives for study participation,
opinions concerning research priorities, and the necessity for future funding. Respondents were
also asked about feelings of preparedness, research burden, and satisfaction with research study
participation. Methods: Modified validated surveys were used to assess stakeholders” views across
three domains: (1) Research Study Enrollment, Retainment, Withdrawal, and Future Participation;
(2) Overall Research Experience, Burden, and Preparedness; (3) Research Priorities and Obstacles.
Top box score analyses were performed. Results: A total of 704 stakeholders” responded from 29
countries representing 55 CNVs. The top reasons for initial participation in the research included
reasons related to education and altruism. The top reasons for leaving a research study included
treatment risks and side effects. The importance of sharing research findings and laboratory results
with stakeholders was underscored by participants. Most stakeholders reported positive research
experiences. Conclusions: This study provides important insight into how individuals and families
affected with a rare CNV feel toward research participation and their overall experience in rare
disease research. There are clear targets for areas of improvement for study teams, although many
stakeholders reported positive research experiences. Key findings from this international survey
may help advance collaborative research and improve the experience of participants, investigators,
and other stakeholders moving forward.

Genes 2023, 14, 169. https://doi.org/10.3390/genes14010169

www.mdpi.com/journal/genes



Genes 2023, 14, 169

2 of 13

Keywords: copy number variations (CNVs); neurodevelopmental psychiatric disorders (NPDs);
22q11.2 deletion syndrome

1. Introduction

Participant feedback from research subjects is rarely collected. Thus, investigators
have limited data on the motivation, satisfaction, and overall perspectives of research par-
ticipants. Samples sizes are often small and there exist few validated tools available to
produce actionable insights for investigative teams [1]. Factors contributing to the recruit-
ment and retention of research participants remain relatively unknown [2,3]. In contrast,
in clinical care, patient-centric outcome metrics are well-established indicators for im-
proved care and outcomes, as well as patient satisfaction [4]. As clinical care has used such
metrics to improve patient satisfaction, it is imperative that research programs implement
procedures that contribute to positive and meaningful experiences for participants. This
information will also benefit future research strategies and study designs to increase par-
ticipation and improve outcomes of both patient families and research teams [5,6]. Such
efforts are especially pertinent for rare disease populations, which include individuals af-
fected by chromosomal deletions or duplications (pathogenic copy number variants;
CNV) [7-11].

Although generalized tools and baseline datasets examining research participants’
experiences have become more available over the last decade e.g., [12], significant gaps
remain. First, these studies primarily focus on research being conducted in the United
States and Europe. Second, this work has not specifically targeted participants with rare
genetic diseases. Understanding research motivation, obstacles, and experiences of stake-
holders affected by rare CNVs from an international perspective are important for several
reasons. First, the population base rate for many rare CNVs is below 1%. For instance, the
most common rare CNV is 22q11.2 deletion syndrome, estimated to occur in 1:2148 live
births [13]. Thus, many research studies have low sample sizes; understanding partici-
pants’ experiences and improving their research satisfaction may help increase sample
size and improve scientific findings within CNV populations. Additionally, individuals
with rare CNVs often have many comorbidities resulting in increased cognitive, psycho-
logical, and medical burden [10,14-16]. Understanding stakeholders’ research experiences
may help reduce the burden added by investigative teams.

Lead investigators from the Genes to Mental Health Network (G2MH), an initiative
funded by the United States of America’s National Institute of Mental Health and the
Eunice Kennedy Shriver National Institute of Child Health and Human Development en-
compassing researchers from 14 institutions and seven countries across North America,
Europe, and Africa, aimed to estimate the level of participation and overall experience in
rare disease research, gather data on factors that motivate families to join, leave, and re-
main in research studies, and collect participant and caregivers” opinions on research pri-
orities and obstacles to participation. Lastly, the investigators sought to understand
whether previous participants felt valued as a part of the study process.
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2. Materials and Methods
2.1. Procedures

The study was led by G2MH principal investigators (BF, KD, ASB, AS, and DMM)
who formed a “Stakeholders Committee” in April 2020 with international collaborators
participating from 10 institutions across three continents. The committee began by review-
ing available validated tools to be used in the study and selected The Research Participant
Perception Survey [12] and the Rare Barometer Survey [17] for use in the current study.
All items were originally programmed in English. Translations to five languages were
generated utilizing the DeepL Al translator and verified by a native speaker resulting in
surveys in: English, Dutch, French, German, and Spanish (both European and South
American dialects separately). Each version of the instruments was built and adminis-
tered in REDCap by TCB. All data was managed and stored on servers at the Children’s
Hospital of Philadelphia (CHOP). IRB review was deemed exempt by the CHOP IRB.
Consent to participate was acknowledged by each participant when entering the survey.

Distribution of the survey occurred in three distinct phases (see Figure 1) beginning
in May 2020 and concluding in January 2021. Phase I (May-June 2020) leveraged the ex-
isting network of chromosome 22q11.2 Deletion Syndrome collaborators, as 7 of the 10
lead investigators were members of the International 22q11.2 Brain and Behavior Consor-
tium (IBBC) and 22q11.2 Society, and family/advocate organizations, while Phase II (July
2020-October 2020) allowed for targeted follow-ups with other rare CNV organizations
without an existing, established relationship. Phase III (November 2020—-January 2021) de-
ployed the 5 non-English versions of the survey.
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Figure 1. Study Enrollment Over Time.

2.2. Participants

A total of 704 surveys (68% of all initiated) were completed by participants from 29
countries. The majority of participants identified as an unaffected family member (82%
parent; 5% as another family member). Affected individuals made up 9% of study partic-
ipants, with 4% identifying as an individual with a CNV and 5% identifying as an affected
parent. A total of 85% of participants were female, the majority being mothers of a child
with a CNV. The demographic distribution of responders approximated that of the sam-
ple population of the consortium, with additional countries represented in a small subset
(Figure 2a). Responses gathered from the United States were distributed across many
states, though mostly concentrated in the Northeast (Figure 2b). See Tables 1 and 2 for
participant demographics and CNVs of the sample.
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Table 1. Participant Demographics.

M Percentage of Respondents Reporting Mean Age in years (SD)
Relationship
. Urban or Previous .
N  Female United States . . . Respondent Child
Suburban Participation
Unaffected
Parent 575 85% 59% 79% 43% 44 (10) 13 (9)
Other Family o o o o
Member 37 94% 73% 88% 10% 49 (17) -
Affected
Parent 33 82% 42% 61% 47% 43 (11) 11 (9)
Individual 27 68% 40% 86% 45% 33 (14) -
Declined to answer
32 100% 33% 63% 44% 36 (14) -
Total
704 85% 51% 78% 41% 44 (11) 13 (9)
Table 2. Represented Rare Copy Number Variants (CNVs).
Specific CNV Type N %
22q11.2 deletion 470 66.8
22q11.2 duplication 72 10.2
16p11.2 deletion 31 4.4
16p11.2 duplication 11 1.6
15q11.2 duplication 6 0.9
15q11.2 deletion 2 0.3
1g21.1 duplication 5 0.7
1g21.1 deletion 3 0.4
2p16.3 deletion 3 .04
2p16.3 duplication 1 0.1
17p11.2 deletion 2 0.3
17p11.2 duplication 1 0.1
15q13.3 duplication 3 0.4
7q11.23 deletion 3 0.4
Other 41 5.8
Declined to answer 50 7.1




Genes 2023, 14, 169

5 of 13

o

Figure 2. Global Stakeholder Survey Responses and Genes to Mental Health Network Locations.
Notes. Panel A shows responses by country. A total of 29 unique countries were represented in the
survey responses. Over half of all survey responses originated from the United States (N =358, 51%).
The next eight highest-responding countries combined to account for over a quarter (28%) of the
total sample: United Kingdom (N = 54), Chile (N = 35), Australia (N =25), Canada (N = 24), Belgium
(N = 24), France (N = 23), Ireland (N = 21), and Spain (N = 14). In total, 12% of all respondents de-
clined to answer. Panel B shows responses within the United States. Responses were recorded in 44
states, with a slight concentration in the Mid-Atlantic and Northeast regions. The five states with
member institutions in the G2MH Network accounted for 29% of the US sample: Pennsylvania (N
= 48), California (N = 29), Missouri (N = 9), Washington, and Massachusetts (both N = 8).

2.3. Research Participation Survey

The research instrument employed items from two established surveys: The Research
Participant Perception Survey [12] and the Rare Barometer Survey [17]. The resulting sur-
vey included items across three domains: (1) Research Study Enrollment, Retainment,
Withdrawal, and Future Participation; (2) Overall Research Experience, Burden, and Pre-
paredness; (3) Research Priorities and Obstacles.

For the Section 3.1, participants were presented with reasons for joining a research
study (13 items), staying/continuing in a study (n = 16 items), and withdrawing from a
study (14 items). They were asked to rate each item from 1 (not important) to 4 (very im-
portant). The staying and leaving items were only administered to individuals who en-
dorsed previously participating in a research study. Participants were also asked to select
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which items from a list of ten items were important when considering future study par-
ticipation.

For the items within the Section 3.2, participants were asked to choose their overall
experiences from 0 (worst possible experience) to 10 (best possible experience). Partici-
pants were also asked to endorse the level of burden using simple, moderate, intense re-
sponses as well as their preparedness for research by the study team from 1 (no, not pre-
pared) to 4 (yes, completely prepared). Participants were asked to rate if they felt similar
to a valued research partner from 1 (never) to 4 (always) and if they would recommend
research participation to friends and family from 1 (no) to 4 (definitely, yes).

For items within the Section 3.3, participants were provided with a list (n =7) of items
and asked to rate each item from 1 (lowest research priority) to 10 (highest research prior-
ity). For perceived obstacles, participants were asked to rank the top three highest per-
ceived obstacles for conducting research from a list of eight items.

2.4. Data Analysis

All survey items were scored using the “Top-Box” method using procedures outlined
in Kost et. al 2014. The “top-box” method reports the most favorable/optimal (highest)
response for a given item. The total percentage of participants who selected the “Top-Box”
response is reported. Moreover, the data analyzed in the “Top-Box” were all “positive”
responses (Kost. 2014), where no-response, “prefer not to say” and “I don’t know” re-
sponses were removed from analyses. In general, questions asking for a singular 1-10
ranking analyses used the top two responses as “Top-Box” (combining ratings of 9 and
10), while the items with a 1-4 or smaller range of responses only used the highest/most
optimal response as the “Top-Box”. For items that did not have optimal responses (e.g.,
perceived burdens to research) we report the most endorsed items. On the survey, re-
sponses across items were not required (i.e., mandatory), so the missing data per item was
not evenly distributed. For each statistic, the percentage of positive responses (removing
‘prefer not to say’, ‘don’t know’, and skipped responses) as well as Ns are reported. Dif-
ferences in survey responses by region are presented in Supplemental Materials.

3. Results
3.1. Research Study Enrollment, Retainment, Withdrawal, and Future Participation

Of those respondents who reported their prior research participation (see Figure 3),
the majority (56%, n = 345) reported never participating in research; 16% (n = 98) reported
participating in one prior study; 28% (n = 136) reported participating in two or more stud-
ies. For those that reported on types of prior research participation, the following were
reported: research to develop treatment/therapies (clinical trials research): 11.1 % (n=78);
research on the quality of life: 15.2 % (n = 107); research to develop genetic therapies: 5.5%
(n=39); research to develop medical devices: 1.6% (n =11); market research: 1.0% (n=7);
other: 8.2% (n = 58). For reasons to join a study, the item most often marked as “very im-
portant” (Top-Box) was “to find out more about my disease”, followed by “to help oth-
ers”. Access to new treatments and therapy, interest in the topic of research, and learn-
ing/obtaining education were also rated as “very important” by over 50% of respondents.
Top-Box percentages for the given reasons to enroll and continue in research are presented
in Figures 4 and 5, respectively.
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Figure 3. Prior Research Participation.

Reasons to join a research study

To find out more about my disease

To help others

To obtain education and learning

To gain access to new treatment/therapy

Because I am interested about the topic of study
Because of family influence/involvement
Because of the Research/Health Center's reputation
Because no other medical options were available
To obtain free healthcare

Because of a positive experience in another study
Because my caregiver encouraged me

To earn money/payment

0%
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Figure 4. Rankings of Reasons for Joining a Research Study. Top Box Responses (“very important”)

are Presented.

Reasons to stay enrolled in a research study

To find out more about my disease

To help others

Improved health or quality of life

Because I am interested about the topic of study
To gain access to new treatment/therapy

To obtain education and learning

Feeling valued as a research participant

Because of the Research/Health Center's reputation
Because no other medical options were available
Because of a positive experience in another study
Because of my relationship with the research team
Because of family influence/involvement

To obtain free healthcare

Because my caregiver encouraged me

To earn money/payment

0%

20% 40% 60% 80% 100%

Figure 5. Rankings of Reasons for Staying Enrolled in a Research Study. Top Box Responses (“Very

Important”) are Presented.

When participants were asked to report on reasons why they would withdrawal from
a study, ‘Risks of treatment’ and ‘Study side effects’ were the most common responses
with items receiving 49% and 48% of top-box responses, respectively. Top-Box percent-
ages for reasons to withdraw are presented in Figure 6. Of note, the overall percentage of
participants selecting the top-box (“very important”) response was low across study with-

drawal items.
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Reasons to leave a research study

Worried about risks of treatment
Side effects that occurred during the study
Pain or discomfort related to participation
Not getting test results
Time commitment required

Unexpected tests and procedures that occurred..
Interactions with research team
Family/work issues unrelated to the study
Undue pressure to stay in study
Invasion of privacy
Transportation/parking

Too much time spent waiting around

Problems with study payments

0% 20% 40% 60% 80% 100%

Figure 6. Reasons for Withdrawing from a Research Study. Top Box Responses (“Very Important”)
are Presented.

Of note, in terms of areas that were ranked as important for consideration in future
research participation, the two most valued factors were if the research (77%) or lab (72%)
results were to be shared with the participant or their healthcare provider (see Figure 7
for the full list of top-box endorsements).

Important factors for future research

Summary of overall research results shared with.. |
Results of personal lab tests shared with me or..
Flexible Schedule
Support groups
Access to computer, internet, and television
Accessible parking and study location
Planned discharge and proper goodbye to..

Volunteer appreciation

Payment/More Payment

20% 40% 60% 80% 100%

o
X

Figure 7. Important Factors for Future Research Participation. Top-Box Answers are Presented
(Rankings of 9 and 10).

3.2. Overall Research Experience, Burden, and Preparedness

Figure 8 illustrates the results from the Overall Research Experience, Burden, and
Preparedness section. When participants reported prior research participation, many
(46%) reported the highest positive rating (top box ratings of 9 or 10) about their experi-
ence in research, with 87.9% of responses being a 6 or higher. A significant portion (41%)
of participants noted that they would “definitely” recommend that others participate in
research. When asked about being a valued partner in the research process, 43% of re-
spondents reported they always felt similar to a valued partner. Most participants (59%)
reported a low level of burden of prior research participation. When asked about whether
they felt prepared by the study team for their research experience, 24% of respondents
reporting feeling completely prepared, and only 19% reported not feeling prepared.
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Participant experience in research studies

Demand 1!

Overall Experience i

Valued Partner

Recommend ‘l

rrgrcancs: D

0% 20% 40% 60% 80% 100%
Preparedness Recommend Valued Partner Overall Demand
Experience
m Negative 19% 1% 7% 2% 5%
Neutral 57% 58% 50% 53% 36%
# Positive 24% 41% 43% 46% 59%

Figure 8. Overall Research Experience, Burden, and Preparedness.

3.3. Research Priorities and Obstacles

When rating the importance of different types of research, using the top-box methods
(ratings of 9 and 10), all but two areas (i.e., ‘research infrastructure” with 38% top ratings,
and ‘research that impacts other rare or common diseases’” with 46% of top ratings) re-
ceived over 55% of top ratings (see Figure 9). The two areas that received the highest per-
centage of top ratings were psychosocial/quality of life research (70% top ratings) and di-
agnostic studies (66% top ratings).

For research obstacles, the most often ranked “first largest obstacle” was lack of pub-
lic funding, with 51% of participants ranking it as the top obstacle. The response option
labeled as “other” also received 58% of “largest obstacle” ratings (see Figure 10).

Important areas of research

Sociological, psychological and economical..
Diagnosis (pre-natal and neonatal screening,..
Assistance and daily life technologies (medical..
Therapeutics (new drugs, clinical trials, etc.)
Mechanisms and causes of the disease (basic..

Research that impacts on other rare and/or..

Research infrastructures (biobanks,..

0% 20% 40% 60% 80% 100%

Figure 9. Important Areas of Research. Top-Box Answers are Presented (Rankings of 9 and 10).



Genes 2023, 14, 169

10 of 13

Obstacles to research

Lack of public funding and investment in rare disease I

research

Small patient populations which make research difficult I
(difficulty to recruit patients, to obtain robust results, etc.)

Lack of patient participation in research due to a lack of _
awareness of existing research projects

Lack of awareness and documentation on rare diseases _

Lack of private (pharmaceutical industry etc.) investment _
inrare disease research

Insufficient dialogue between scientists, patients and
clinicians I

Lack of interest of researchers in rare diseases |

Lack of collaboration and data sharing between different mm
groups of researchers

0% 20% 40% 60% 80% 100%

Figure 10. Obstacles to Research. Top-Box answers ( “Largest Obstacle” rankings) are Presented.

4. Discussion

The current study aimed to better understand global perspectives on research partic-
ipation and research processes of individuals affected by a rare CNV and their families,
spanning 29 countries and six languages. In this population at high risk for medical and
neuropsychiatric outcomes, it is imperative that research teams strive to achieve a part-
nership with study participants to raise awareness and grow the field at large; ultimately
leading to more meaningful scientific discovery. The findings complement prior work in-
vestigating patient-centered research participation [5,18,19], offer new insights into how
rare CNV stakeholders view disease-focused research, and highlight several areas for im-
provement across research studies.

Our study highlights education and altruism as two primary top-rated motivators
for participants joining and remaining in a research study. This is consistent with previous
reports that have explored patient perspectives and factors prompting research participa-
tion [20-22]. Beyond education and altruism, more than half of the respondents gave a
“highest importance” rating to gaining access to new therapies and treatments as a moti-
vator to join and remain in a study. Relatedly, over 60% of respondents reported a top
reason for staying enrolled in research is to improve health and/or quality of life. Relat-
edly, it was clear that stakeholders felt that shared results and progress updates within
studies are very important for future research participation. Thus, it will be essential for
future research to incorporate shared results into their protocols. Access to the care offered
as part of research as well as laboratory and research results are also critical to the rare
CNV community and should lead to discussions and improvement on the clinical care
participants are receiving. It will also be key for the research team to be mindful of ethi-
cally presenting the research to avoid therapeutic and diagnostic misinformation [23].

In the current cohort, only 4.8 % of respondents reported that monetary compensa-
tion was a top reason for study participation. These findings were initially surprising to
the committee, as it was hypothesized that reimbursement for time and travel would be a
highly rated motivator for research participation. These are similar to findings in non-
CNV groups where the participants” altruism and a sense of connection to the research
were the main drivers of participation, while financial compensation was not rated as a
significant factor [18,19]. In sum, rare-CNV stakeholders’ main reasons for joining and
remaining in research are true interests in helping others, learning more about their own
rare CNV, and the potential to receive treatment and health improvements resulting from
research protocols.

Satisfaction with research participation is clearly an important component to under-
standing rates of current CNV stakeholder research participation and will likely foretell
future participation. Our findings reveal that almost 90% of stakeholders in general report
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they were satisfied with their prior research participation, with 47% endorsing the high-
est-ranked level of positive experiences. The extant work examining research participa-
tion feedback in non-CNV cohorts finds that the majority of participants also rate their
research experience as positive [18,19]. In one study aggregating feedback across a wide
array of NIH-supported clinical centers, the relationship quality with the research team
was the most significant contributor to satisfaction with their participation [19].

Prior work has shown that the informed consent processes are generally thorough
and informative, but previous work demonstrates room for improvement in preparing
participants for study activities [19]. In general, the current respondents reported they
were prepared by the study team for the research procedures with less than 20% of re-
spondents reporting that they did not feel prepared. Moreover, less than 10% of partici-
pants reported that they did not feel similar to valued research partners and only 5% re-
ported a negative research burden (i.e., too high research demands). These stakeholders
report largely positive outcomes and experiences with research. However, areas for im-
provement will include working with stakeholders on ways to better include their re-
search questions, contribute to relevance and feasibility, and prepare all participants, so
that they feel similar to valued members of the research process [24].

Little is known about Stakeholders’ views about the obstacles that investigative
teams face today. Most respondents identified the lack of public funding for rare disease
research as the greatest obstacle that future research faces. The remaining identified ob-
stacles, such as small patient populations, lack of awareness, and lack of patient partici-
pation, are all related to the rarity of CNVs. Overall, respondents selected obstacles related
to the research team less frequently, suggesting stakeholders view research hindrances as
external rather than internal to study teams.

There were several limitations to the current study. First, the majority of respondents
were mothers of children affected with a rare disease from the United States, despite there
being representation from 29 countries: the pattern of results may be different in affected
individuals compared to their caretakers and across a wider representation from different
countries. Next, 22q11.2 deletion and duplication syndromes were the most common rare
CNVs represented amongst the respondents. In addition to the relatively higher preva-
lence and knowledge base of these CNVs, this is likely a result of the positive relationship
many of the investigators have with families, community members, and groups affected
by 22q11.2 CNVs. Thus, creating better partnerships with the rare CNV community is
likely a key area for improved research participation.

5. Conclusions

The current results provide a glimpse into how those affected with a rare CNV and
their families feel toward research participation and their overall experience in rare dis-
ease research. It also reports on factors that motivate families to join, leave, and remain in
research studies, and reveals stakeholders” opinions on research priorities and obstacles
to participation. Findings from this international survey can help advance future research,
help investigative teams form better partnerships with the rare CNV community, and im-
prove the experience of stakeholders” and investigators alike. The G2MH hopes to address
the issues raised in the current study about rare CNV research by incorporating partici-
pants’ feedback in research questions and study design and by pooling resources and con-
tinuing to analyze data across rare CNVs.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/genes14010169/s1, Table S1: Rankings of reasons for joining
a research study by region; Table S2: Rankings of reasons for staying enrolled in a research study
by region; Table S3: Rankings of reasons for leaving a research study by region; Table S4: Important
factors for future research by region; Table S5: Important areas of research by region; Table S6: Ob-
stacles to research by region.
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