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Abstract

Research registries are a powerful tool for boosting recruitment into clinical trials. However,
little is known about how parents approach the decision to enroll their child in a pediatric par-
ticipant research registry (PPRR). We conducted in-person, written, or telephone surveys
with parents/guardians of children hospitalized at Children’s Hospital of Omaha, Nebraska
to identify attitudes towards and barriers to enroliment in PPRRs. Overall, our population (N
= 36) had positive attitudes toward PPRRs, with 77.8% (CI: 61.6, 88.4) of participants stat-
ing they were “somewhat” or “very” likely to enroll their child. Likelihood to enroll differed
between various recruitment and enroliment methods, with participants stating they would
be more likely to enroll their child in a PPRR if they were recruited by their child’s primary
care provider or a nurse in clinic (p = 0.02) and less likely to enroll if they were recruited
through social media (p<0.001). Additionally, over 90% of participants who were likely to
enroll their child in a PPRR (N = 28) were also willing to provide demographic, medical, and
lifestyle information. However, these participants remained concerned about inappropriate
sharing of their information with insurance or for-profit companies (53.6%, ClI: 35.8, 70.4)
and about receiving unwanted telephone calls from the registry (78.6%, Cl: 60.0, 90.0).
Parents are generally willing to enroll their child in a PPRR. However, to optimize enroliment,
investigators must understand parental preferences for and concerns surrounding enroll-
mentin a PPRR.

Introduction

Participant recruitment into clinical trials can be a challenging endeavor. An estimated 22% of
all phase III clinical trials sponsored by the National Cancer Institute from 2000 to 2007 failed
to meet accrual goals due to insufficient accrual rates [1]. Similarly, 19% percent of phase II
and III trials registered as closed in the Canadian National Library of Medicine by 2011 were
either terminated due to insufficient accrual or finished with <85% anticipated enrollment [2]
and approximately 25% of randomized clinical trials in Switzerland were prematurely discon-
tinued, with insufficient accrual most often cited as the reason for trial termination [3]. Many
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reasons for this high rate of recruitment failure have been suggested, including inadequate
advertising strategies to identify eligible individuals and lack of access to individuals who are
both eligible for and interested in participation [4].

In recent years, participant research registries have emerged as an effective tool to streamline
the recruitment process and avoid some common reasons for recruitment failure. Research reg-
istries provide researchers with a ready-made list of individuals who meet basic eligibility
requirements and have indicated a potential interest in research participation [5-10]. Multiple
models of research registries exist, each with different focuses for recruitment. National regis-
tries provide researchers access to an especially large pool of individuals who have indicated an
interest in research [5]. Regional registries can be useful for recruiting a cohort that matches the
demographic profile of the region, particularly in regions with a high proportion of individuals
who are notoriously underrepresented in research such as racial and ethnic minorities or rural
communities [6]. Disease-specific registries may be more useful in recruiting participants with
rare diseases [7, 8] or in pre-screening participants for specific eligibility criteria [9].

Although research registries are rapidly becoming an invaluable recruitment tool to aid clini-
cal trials in meeting their accrual goals, registries are themselves limited by their ability to
recruit participants. Successful strategies to enroll participants into research registries include
recruitment by health care personnel during a scheduled medical appointment [9], prompts
through an electronic health record [6], community-based in-person recruitment events [6],
and social media [8]. The relative success of a chosen recruitment strategy can vary greatly
between populations based on the specific barriers to enrollment that population faces. For
example, 30% of individuals who enrolled in a state-wide research registry for Arkansas resi-
dents reported that they first heard about the registry from an electronic medical record prompt
or community outreach at a state fair while only 2% reported that they first heard about the reg-
istry through social media [6]. In contrast, 48% of individuals who enrolled in a registry for
patients with neurofibromatosis type I reported that they first heard about the registry from
Facebook while only 12% reported that they first heard about the registry through health care
personnel or a community-based advocacy group [8]. This discrepancy highlights the need for
turther research into population-specific preferences for enrollment in research registries [11].

To our knowledge, no previous research has been published on parental barriers to enroll-
ment in pediatric participant research registries (PPRRs). The aim of this study was to explore
parental attitudes towards and barriers to PPRR recruitment, enrollment, and communication
practices in order to inform the design of or maximize participation in PPRRs.

Methods

This cross-sectional study was approved with a waiver for written consent by the University of
Nebraska Medical Center Institutional Review Board. Verbal consent to participate in this
research was obtained prior to administering the survey. The Checklist for Reporting of Survey
Studies (CROSS) was utilized to ensure the results of this study were reported accurately and
ethically [12].

Participant eligibility

Participants were included in the survey if they were at least 19 years of age and were parents
or guardians of children hospitalized at Children’s Hospital & Medical Center in Omaha,
Nebraska during the study period (July through August 2020). To respect the privacy of fami-
lies with very ill children, parents of children hospitalized in an intensive care unit were
excluded from this study.
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Survey procedures

During the study period, eligible participants were approached in person and asked if they
would like to take a written survey or complete a telephone or in-person interview. Surveys
were administered by the method requested by the parent/guardian. A paper copy of the sur-
vey was left with parents who wished to complete the written survey independently and com-
pleted surveys were collected the next day. Throughout the survey period, telephone and in-
person surveys were conducted by a single, trained research staff member within one day of
the parent/guardian agreeing to participate in the study. Surveys were completed over the tele-
phone for participants requiring interpreter services, secondary to the need to conserve PPE
during the COVID-19 pandemic. Study data were collected and managed using the REDCap
electronic data capture tools hosted at the University of Nebraska Medical Center to protect
survey anonymity and confidentiality. Service and support is provided by the Research Infor-
mation Technology Office (RITO), which is funded by the Vice Chancellor for Research. Data
was independently reviewed by research staff to minimize risk of human error in data entry.

Survey measures

Survey questions were adapted from Grill et al. [11] and available in S1 Questionnaire. To
assess participant likelihood to enroll in a PPRR, participants were asked how likely they were
to enroll in a PPRR. This was considered the baseline likelihood of enrollment. Participants
were then asked how likely they would be to enroll their child in a PPRR if health information
was provided as an incentive for enrollment, a specific recruitment method was utilized (social
media, nurse in clinic, telehealth nurse, or primary care provider), or a specific enrollment
method was the only option for enrollment into the registry (phone, website, website requiring
a username and password, or email). Participant likelihood to enroll for each recruitment or
enrollment method was compared to baseline likelihood of enrollment.

The surveys also assessed demographic characteristics (race/ethnicity, language spoken at
home, education, employment status, marital status, zip code, income, and prior research
experience), preferred enrollment logistics (maximum time for enrollment, acceptable infor-
mation to collect, maximum contact frequency, and acceptable/preferred methods of commu-
nication), concerns surrounding inappropriate sharing of information (with personnel,
insurance companies, and for profit companies), and concerns surrounding unwanted contact
from the registry (via phone, email, and letter). The demographic characteristics and preferred
enrollment logistic questions used a multiple-choice format, while all other survey questions
used a 4-point rating scale with (1) “very unlikely”, (2) “somewhat unlikely”, (3) “somewhat
likely”, and (4) “very likely”. Participants were considered likely to enroll their child in a PPRR
if they replied (3) “somewhat likely” or (4) “very likely”.

Statistical analysis

Sample proportions were reported with Modified Wald Confidence Intervals. Mann-Whitney
U tests were used to evaluate statistical differences for all survey responses, excluding questions
about acceptable and preferred method of communication, across demographic variables. Chi
square goodness of fit tests were used to compare baseline participant likelihood to enroll ver-
sus likelihood to enroll using different recruitment or enrollment methods and likelihood to
enroll if pediatric health research updates were provided as an incentive for enrollment. Chi
square tests for independence were used to determine if significant differences in acceptable
and preferred methods of communication with registry staff existed across demographic vari-
ables. Significant results were defined as p<0.05 for the chi square tests of independence and
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chi square goodness of fit test or U values less than the critical value at o = 0.05 for the Mann-
Whitney U tests. All statistical calculations were performed using Excel software.

Participants who declined to provide their net monthly income (N = 6) were excluded from
income-related analyses but included in all other statistical tests. If participants provided a
range for estimated net monthly salary, the lowest estimate was used for statistical analysis.
Participants were separated into “at or below the poverty line” and “above the poverty line”
based on the 2020 US Federal Poverty Guidelines [13]. For analysis by zip code, respondents
were separated into rural or urban groups based on Federal Office of Rural Health Policy
guidelines [14]. For analysis by race/ethnicity, participants were divided into a non-Hispanic
(NH) White and a non-White group, where non-White included respondents that identified
as Hispanic ethnicity. If two parents or guardians were available to answer the questionnaire,
demographic information from the parent with the higher level of education was used.

Results

Demographic characteristics

Of the 57 parents or guardians approached, 36 completed the survey. The majority of our sam-
ple population were employed, married, NH-White individuals from urban communities and
without any prior experience participating in research (Table 1). Participant age ranged from
21 to 62 years old, with a median age of 37.

Participant likelihood to enroll their child in a PPRR

Of the 36 parents/guardians surveyed, 28 stated that they would be likely to enroll their child
in a PPRR (77.8%, CI: 61.6, 88.4) (Fig 1). This was considered the baseline likelihood to enroll.
No significant differences in baseline participant likelihood to enroll were noted for any
assessed demographic variable.

If pediatric health information updates based on current medical research were offered as
an incentive to enroll in a PPRR, 33 out of the 36 survey respondents were likely to enroll their
child (91.7%, CI: 77.3, 97.7, p = 0.05) (Fig 1). However, participants with household incomes at
or below the poverty line were less likely to enroll compared to participants with household
incomes above the poverty line if health updates were offered as an incentive to enroll (8 of 11
vs 19 of 19, p = 0.04). There were no other significant differences noted for the assessed demo-
graphic variables.

Effect of recruitment method on participant likelihood to enroll their child
in a PPRR

If recruitment was offered by the child’s primary care provider or a nurse during a physical
clinic appointment, 34 out of the 36 participants were likely to enroll their child in a PPRR
(94.4%, CI: 80.7, 99.3, p = 0.02). In contrast, only 13 participants were likely to enroll their
child in a PPRR if they saw the registry advertised on social media (36.1%, CI: 22.5, 52.5,
p<0.001). Compared to the baseline likelihood of enrollment, there was no significant differ-
ence in likelihood to enroll if participants were recruited by a telehealth nurse (86.1%, CI:
707.7,94.3, p = 0.2) (Fig 1). Respondents with incomes at or below the poverty line were less
likely to enroll their child in a PPRR than respondents above the poverty line when registration
was offered by their child’s primary care provider or a nurse during a physical clinic appoint-
ment (9 of 11 vs 19 of 19, p = 0.04). There were no other significant differences noted for the
assessed demographic variables.
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Table 1. Demographic characteristics.

Characteristic N %
Race/Ethnicity

NH-White 25 69.4
Hispanic 5 13.9
African American 3 8.3
Native American 1 2.8
Asian/Pacific Islander 2 5.6
Language Spoken at Home

English 32 88.9
Spanish 2 5.6
Other 2 5.6
Highest Level of Education

High School or Less 7 19.4
Completed Some College 8 222
Associates Degree 5 13.9
Bachelor’s Degree 7 19.4
Advanced Degree 9 25.0
Marital Status

Married or in Domestic Partnership 24 66.7
Divorced or Separated 3 8.3
Single 9 25.0
Employment Status

Employed Full-Time 18 50.0
Employed Part-Time 3 8.3
Self-Employed 2 5.6
Homemaker 9 25.0
Unemployed, Disabled, or Retired 4 11.1
Geographic Location

Rural 10 32.1
Urban 26 67.9
Prior Research Experience

Familial Research Experience 8 222
No Prior Experience 28 77.8
Income

At/Below Poverty Line 11 30.6
Above Poverty Line 19 52.8
Declined to Provide 6 16.7

https://doi.org/10.1371/journal.pone.0268553.t001

Effect of enrollment method on participant likelihood to enroll their child

in a PPRR

Compared to the baseline likelihood of enrollment, participants were less likely to enroll their
child in a PPRR if enrollment was only offered through email (22 of 36, 61.1%, CI: 44.8, 75.2,
p = 0.02). There was no significant difference in participant likelihood to enroll if enrollment
was offered through telephone (26 of 36, 70.2%, CI: 55.8, 84.2, p = 0.4), a website (27 of 36,
75%, CI: 58.7, 86.3, p = 0.7), or a website requiring a username and password (26 of 36, 70.2%,
CI: 55.8, 84.2, p = 0.4) (Fig 1). Non-White participants were significantly less likely to enroll
their child in a PPRR compared to NH-White participants if enrollment was only offered via a
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Fig 1. Differences in participant likelihood to enroll their child in a PPRR based on whether they received
information on pediatric health as a benefit of enrollment, method of recruitment, and method of enrollment
(N = 36).

https://doi.org/10.1371/journal.pone.0268553.9001

website (5 of 11 vs 22 of 25, p = 0.03), a website requiring a username and password (5 of 11 vs
21 of 25, p = 0.05), or email (4 of 11 vs 18 of 25, p = 0.01). Participants with household incomes
at or below the poverty line were significantly less likely to enroll their child in a PPRR com-
pared to participants with incomes above the poverty line if enrollment was only offered via a
website (6 of 11 vs 16 of 19, p = 0.04) or email (4 of 11 vs 16 of 19, p = 0.01). There were no
other significant differences noted for the assessed demographic variables.

Maximum enrollment time among participants who are likely to enroll
their child in a PPRR

Survey participants who reported that they were likely to enroll their child in a PPRR (N = 28)
were questioned about their preferred logistics for enrollment. Most participants (23 of 28,
82.1%, CI: 63.8, 92.4), stated that they would be willing to spend a maximum of 5-30 minutes
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Table 2. Parental preferences for enrollment logistics and communication.

Characteristic N % CI
Maximum Acceptable Time to Enroll

5 Minutes 5 17.9 7.6-36.2
15 Minutes 10 35.7 20.7-54.3
30 Minutes 8 28.6 15.2-47.3
60 Minutes 2 7.1 1.0-24.0
90 Minutes 3 10.7 3.0-28.2
Acceptable Information to Collect

Demographic 26 92.9 76.0-99.0
Lifestyle 27 96.4 80.5-100
Self-Reported Medical 26 92.9 76.0-99.0
Medical Records 25 89.3 71.8-97.0
Acceptable Contact Schedule

Never 1 3.6 0-19.47
Annual 10 35.7 20.7-54.3
Every 4-6 Months 6 214 10.0-40.0
Monthly 2 7.1 1.0-24.0
No Limit 9 32.1 17.9-50.8
Acceptable Method of Communication

None 1 3.6 0-19.5
Phone Call 25 89.3 71.8-97.0
Text 21 75.0 56.3-87.5
Email 21 75.0 56.3-87.5
Letter 18 64.3 45.7-79.3
Preferred Method of Communication

None 1 3.6 0-19.5
Phone Call 7 25.0 12.5-43.7
Text 6 214 10.0-40.0
Email 7 25.0 12.5-43.7
Letter 8 28.6 15.2-47.3

https://doi.org/10.1371/journal.pone.0268553.t002

enrolling their child (Table 2). There were no significant differences noted for maximum
enrollment time across the assessed demographic variables.

Willingness to provide personal information among participants who are
likely to enroll their child in a PPRR

Nearly all participants who were likely to enroll their child in a PPRR were willing to provide
lifestyle (27 of 28, 96.4%, CI: 80.5, 100), demographic (26 of 28, 92.9%, CI: 76.0, 99.0), and self-
reported medical (26 of 28, 92.9%, CI: 76.0, 99.0) information. Additionally, 25 of the 28 par-
ticipants who were likely to enroll their child in a PPRR (89.3%, CI: 71.8, 87.0) were also will-
ing to allow researchers to link their child’s medical records to a PPRR (Table 2). Non-White
participants were significantly less willing to provide demographic (7 of 9 vs 19 of 19, p = 0.05)
and self-reported medical (7 of 9 vs 19 of 19, p = 0.01) information about their child compared
to NH-White participants. There were no other significant differences noted for willingness to
provide personal information across the assessed demographic variables.
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Acceptable contact schedule among participants who are likely to enroll
their child in a PPRR

Participants who were likely to enroll their child in a PPRR were most often willing to be con-
tacted by the registry annually (10 of 28, 35.7%, CI: 20.7, 54.3). However, a similar number of
participants (9 of 28, 32.1%, CI: 19.9, 50.8) reported that they would like to be contacted by the
registry whenever a study applicable to their child emerged, without limitations based on con-
tact schedule. One participant (3.6%, CI: 0, 19.5) stated they would never want to be contacted
by the registry, despite having reported that they were likely to enroll their child in a PPRR
(Table 2). There were no significant differences noted for acceptable contact schedules across
the assessed demographic variables.

Acceptable and preferred communication methods among participants
who are likely to enroll their child in a PPRR

A telephone call was most often reported as an acceptable method of communication (25 of
28, 89.3%, CI: 71.8, 97.0). However, 21 participants (75.0%, CL: 56.3, 87.5) also reported text or
email as an acceptable method of communication and 18 participants (64.3%, CI: 45.7, 79.3)
reported a mailed letter as acceptable (Table 2). Several demographic variables influenced the
acceptability of the different communication methods. Participants with household incomes at
or below the poverty line were less likely to report that text or email were acceptable methods
of communication (3 of 7 vs 15 of 17, p = 0.02) and participants who were not employed were
less likely to state that email was an acceptable method of communication (4 of 10 vs 17 of 18,
p =0.001). A letter was less likely to be considered an acceptable method of communication
for non-White participants (3 of 9 vs 15 of 19, p = 0.02) as well as participants with less than a
college degree (4 of 12 vs 14 of 16, p = 0.003) or no prior research experience (11 of 21 vs 7 of
7,p =0.02).

Participants were then asked to choose their preferred method of communication from
their listed acceptable methods of communication. The preferred method of communication
with PPRR staff was split nearly equally between a mailed letter (8 of 28, 28.6%, CI: 15.2, 47.3),
telephone call (7 of 28, 25.0%, CI: 12.5, 43.7), text message (6 of 28, 21.4%, CI: 10.0, 40.0), and
email (7 of 28, 25.0%, CI: 12.5, 43.7) (Table 2). Participants younger than the median sample
age (<37) were less likely to report a letter was their preferred method of contact compared to
participants who were older than the median age (1 of 13 vs 7 of 15, p = 0.02). There were no
other significant differences noted for preferred or acceptable contact methods across the
assessed demographic variables.

Privacy concerns among participants who are likely to enroll their child in
a PPRR

Of the 28 participants who were likely to enroll their child in a PPRR, 12 (42.8%, CI: 26.6, 60.9)
reported concerns that their information would be shared inappropriately with other in-net-
work health care personnel and 15 (53.6%, CI: 35.8, 70.4) reported concerns that their infor-
mation would be shared with out-of-network health care personnel, insurance companies, or
for-profit companies. Participants who were likely to enroll their child in a PPRR were as likely
to report concerns about inappropriate sharing of information as participants who were
unlikely to enroll their child in a PPRR (p>0.2) (Table 3). Participants were more likely to
report concerns about inappropriate sharing of information with out-of-network health care
personnel if they were non-White (p = 0.01), had no prior familial research experience

(p = 0.002), were unemployed (p = 0.01), or lived in a rural area (p = 0.05) (S1 Table). When it
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Table 3. Parental privacy concerns.

Sharing Concern
In-Network Personnel
Out-of-Network Personnel
Insurance Companies

For-Profit Companies

https://doi.org/10.1371/journal.pone.0268553.t003

Likely to Enroll (N = 28) Unlikely to Enroll (N = 8)

N % CI N % CI P

12 429 26.6-60.9 2 25.0 6.7-60.0 >0.2
15 53.6 35.8-70.4 2 25.0 6.7-60.0 >0.2
15 53.6 35.8-70.4 5 62.5 30.4-86.2 >0.2
15 53.6 35.8-70.4 5 62.5 30.4-86.2 >0.2

comes to inappropriate sharing of information with for-profit companies, participants who
were non-White (p = 0.02), had no prior familial research experience (p = 0.04), or were
unemployed (p = 0.01) were more likely to report concerns (S1 Table). Unemployed partici-
pants were also more likely to report concerns about inappropriate sharing with in-network
health care personnel (p = 0.03) or insurance companies (p = 0.002) (S1 Table). There were no
other significant differences noted for parental privacy concerns across the assessed demo-
graphic variables.

Concerns surrounding unwanted communication among participants who
are likely to enroll their child in a PPRR

Of the 28 participants who were likely to enroll their child in a PPRR, 22 (78.6%, CI: 60.0, 90.0)
were concerned that they would receive unwanted telephone calls after enrollment, 21 (75.0%,
CI: 56.3, 87.5) were concerned that they would receive unwanted emails, and 16 (57.1%, CI:
39.1, 73.4) were concerned that they would receive unwanted letters. Concerns were similar
between participants who were likely to enroll their child in a PPRR compared to participants
who were unlikely to enroll for all methods of communication (p>0.2) and spanned all demo-
graphic backgrounds, with no significant differences in any of the demographic variables
assessed (Fig 2).

Discussion

Most survey participants were at least “somewhat” likely to enroll their child in a PPRR, espe-
cially if parents received pediatric health information updates based on current medical
research as an incentive for enrollment. Consistent with previous studies of parent preferences
for recruitment into singular pediatric clinical trials [15-17], parents were more likely to enroll
their child in a PPRR if enrollment was offered by the child’s primary care provider or a nurse
during an in-person medical appointment. However, recruitment during medical appoint-
ments can be prohibitively time-intensive for staff [15, 18]. Advertisement on social media has
been suggested as an alternative method to quickly and inexpensively offer enrollment in a
PPRR to a large number of families [8]; however, the majority of parents/guardians in our sur-
vey were unlikely to enroll their child in a PPRR which they saw advertised on social media.
Other proposed recruitment strategies focus on incentivizing physicians to participate in
research recruitment and providing more institutional support for physicians who are inter-
ested in research [18]. We suggest the following additional strategies to appropriately balance
available physician resources with parental preferences in PPRR recruitment methods: (a)
increasing physician “buy-in” [18] by recruiting primary care physicians as sub-investigators
in the development of PPRRs; (b) decreasing the economic burden of devoting clinic time to
research recruitment [18] by advocating for “discussion of potential study” as a billable
endeavor under Federal guidelines; or (c) minimizing physician time requirements [15, 18] by
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Fig 2. Concerns surrounding unwanted communication among survey participants.

https://doi.org/10.1371/journal.pone.0268553.g002

implementing the use of a screening question added on to existing new-patient paperwork
which will allow parents to opt-in to receive further information about PPRRs from PPRR
staff.

Although recruitment into a PPRR by a primary care provider appeared to be a particularly
effective recruitment strategy for the majority of participants in our study, non-White partici-
pants were significantly less likely to enroll their child in a PPRR compared to NH-White par-
ticipants if enrollment was offered by their child’s primary care provider. Additionally, non-
White participants and participants with incomes at or below the federal poverty guidelines
were significantly less likely to enroll their child in a PPRR if enrollment was only offered
through electronic methods and participants with incomes at or below the federal poverty
guidelines were significantly less likely to report that email or text were acceptable modalities
of communication with a PPRR. These findings emphasize the importance of developing
recruitment and enrollment strategies that address accessibility concerns [19]. Strategies to
improve the enrollment of racial/ethnic minorities [20-22], individuals with a low-income,
and other marginalized populations with historically poor access to health care [23] should
include: (a) acknowledging that these at-risk communities have a high prevalence of adverse
health care experiences [23, 24]; (b) providing training for PPRR staff in unconscious bias and
culturally-appropriate communication [20]; (c) ensuring the PPRR staff come from diverse
racial ethnic backgrounds and lived experiences to increase understanding of the community
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and trust [19]; (d) work in conjunction with trusted community leaders to promote trust and
collaboration between the PPRR and the community [19]; and (e) offering multiple modalities
for enrollment to address barriers such as lack of transportation (for in-person registration)
[19] or lack of access to the internet (for electronic registration) [25].

In addition to designing appropriate recruitment and enrollment strategies, PPRRs must
address common parental barriers to enrollment in a PPRR including fear of receiving
unwanted communications and privacy concerns. In our population, over 50% of participants
who were likely to enroll their child in a PPRR were concerned that their information would
be inappropriately shared with out-of-network health care personnel, insurance companies, or
for-profit companies. This is consistent with previous studies, where 41% [26] to 70% [16] of
parents reported privacy concerns as a barrier to enrollment in clinical research. Unwanted
communication was even more concerning for our population. Almost 80% of participants
who were likely to enroll their child in a PPRR were concerned that they would receive
unwanted phone calls after enrollment. A previous study revealed that access to a preference-
setting tool increased parental satisfaction with the process of participation in a singular pedi-
atric clinical trial [27], and we suggest that allowing participants to customize their communi-
cation and privacy settings during enrollment in a PPRR may mitigate concerns about
unwanted communication and inappropriate sharing of information. Additionally, we suggest
that PPRRs should have a mechanism to record when families are contacted by a study investi-
gator to avoid overwhelming families or greatly exceeding their preferred contact frequency.

There are several limitations to this study that should be addressed. This study had a small
sample size, which may limit statistical power. Generalizability may be reduced as it was con-
ducted in an inpatient population at a single medical center. However, the racial/ethnic demo-
graphic in the study was similar to that of the state of Nebraska [28]. Additionally, participants
were given an option to complete a written, telephone, or in-person survey in order to pro-
mote accessibility to participation in this study. However, there is a possibility that response
bias varied between the written, telephone, and in-person survey methods. There is also the
possibility that a non-response bias exists, although we achieved a relatively high response rate
of 63%.

The results of this study will guide the development of future PPRRs. Our survey results
show that parents are willing to enroll their child in a PPRR if appropriate strategies are imple-
mented to ensure enrollment is convenient for families and limits communication and privacy
concerns. To optimize involvement, PPRRs must have culturally sensitive recruitment prac-
tices, flexible enrollment procedures, and a mechanism to solicit and respect individual paren-
tal preferences for communication and privacy practices. Future studies should investigate if
our survey of parents receiving inpatient medical care for their child in Omaha, Nebraska
accurately depict the nuances of parental preference for enrollment in PPRRs for other regions
of the United States and structured interventional studies should be assessed to determine if
implementing these strategies to improve compliance with parental preferences leads to higher
enrollment in PPRRs.

Supporting information

S1 Questionnaire. Potential barriers to participant registry questionnaire.
(DOCX)

§1 Table. Demographic differences in parental privacy concerns among parents who are
likely to enroll their child in a PPRR.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0268553 May 18, 2022 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0268553.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0268553.s002
https://doi.org/10.1371/journal.pone.0268553

PLOS ONE

Parental barriers to participation in pediatric participant research registries

S1 Data.
(XLSX)

Author Contributions

Conceptualization: Shirley F. Delair, Kari A. Neemann.

Formal analysis: Rebecca A. Slotkowski.

Funding acquisition: Kari A. Neemann.

Project administration: Rebecca A. Slotkowski.

Resources: Shirley F. Delair, Kari A. Neemann.

Supervision: Shirley F. Delair, Kari A. Neemann.

Writing - original draft: Rebecca A. Slotkowski.

Writing - review & editing: Rebecca A. Slotkowski, Shirley F. Delair, Kari A. Neemann.

References

1.

10.

1.

12

Korn EL, Freidlin B, Mooney M, Abrams JS. Accrual experience of National Cancer Institute Coopera-
tive Group phase Ill trials activated from 2000 to 2007. J Clin Oncol 2010 Dec 10; 28(35):5197-5201.
https://doi.org/10.1200/JC0.2010.31.5382 PMID: 21060029

Carlisle B, Kimmelman J, Ramsay T, MacKinnon N. Unsuccessful trial accrual and human subjects pro-
tections: an empirical analysis of recently closed trials. Clin Trials 2015 Feb; 12(1):77-83. https://doi.
org/10.1177/1740774514558307 PMID: 25475878

Briel M, Elger B, von EIm E, Satalkar P. Insufficient recruitment and premature discontinuation of clinical
trials in Switzerland: qualitative study with trialists and other stakeholders. Swiss Med Wkly 2017 Nov
16; 147:w14556. https://doi.org/10.4414/smw.2017.14556 PMID: 29185240

Briel M, Olu KK, von Elm E, Kasenda B, Alturki R, Agarwal A, et al. A systematic review of discontinued
trials suggested that most reasons for recruitment failure were preventable. J Clin Epidemiol 2016 Dec;
80:8-15. https://doi.org/10.1016/j.jclinepi.2016.07.016 PMID: 27498376

Harris PA, Scott KW, Lebo L, Hassan N, Lightner C, Pulley J. ResearchMatch: a national registry to
recruit volunteers for clinical research. Acad Med 2012 Jan; 87(1):66—73. https://doi.org/10.1097/ACM.
0b013e31823ab7d2 PMID: 22104055

McSweeney JC, Boateng B, James L, McElfish PA, Robinson D, Hatley SE, et al. Developing and
Launching a Research Participant Registry. Health Commun 2019 Sep; 34(10):1159—1165. hitps://doi.
org/10.1080/10410236.2018.1465794 PMID: 29714606

Prakash SK, Lugo-Ruiz S, Rivera-Davila M, Rubio N Jr, Shah AN, Knickmeyer RC, et al. The Turner
syndrome research registry: Creating equipoise between investigators and participants. Am J Med
Genet C Semin Med Genet 2019 Mar; 181(1):135-140. https://doi.org/10.1002/ajmg.c.31689 PMID:
30758128

Johnson KJ, Mueller NL, Williams K, Gutmann DH. Evaluation of participant recruitment methods to a
rare disease online registry. Am J Med Genet A 2014 Jul; 164A(7):1686—1694. https://doi.org/10.1002/
ajmg.a.36530 PMID: 24700441

Tan MH, Bernstein SJ, Gendler S, Hanauer D, Herman WH. Design, development and deployment of a
Diabetes Research Registry to facilitate recruitment in clinical research. Contemp Clin Trials 2016 Mar;
47:202-208. https://doi.org/10.1016/j.cct.2016.01.010 PMID: 26825022

Dowling NM, Olson N, Mish T, Kaprakattu P, Gleason C. A model for the design and implementation of
a participant recruitment registry for clinical studies of older adults. Clin Trials 2012 Apr; 9(2):204—214.
https://doi.org/10.1177/1740774511432555 PMID: 22273586

Grill JD, Holbrook A, Pierce A, Hoang D, Gillen DL. Attitudes toward Potential Participant Registries. J
Alzheimers Dis 2017; 56(3):939-946. https://doi.org/10.3233/JAD-160873 PMID: 28106553

Sharma A, Minh Duc NT, Luu Lam Thang T, Nam NH, Ng SJ, Abbas KS, et al. A Consensus-Based
Checklist for Reporting of Survey Studies (CROSS). J Gen Intern Med. 2021 Oct; 36(10):3179-3187.
https://doi.org/10.1007/s11606-021-06737-1 PMID: 33886027

PLOS ONE | https://doi.org/10.1371/journal.pone.0268553 May 18, 2022 12/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0268553.s003
https://doi.org/10.1200/JCO.2010.31.5382
http://www.ncbi.nlm.nih.gov/pubmed/21060029
https://doi.org/10.1177/1740774514558307
https://doi.org/10.1177/1740774514558307
http://www.ncbi.nlm.nih.gov/pubmed/25475878
https://doi.org/10.4414/smw.2017.14556
http://www.ncbi.nlm.nih.gov/pubmed/29185240
https://doi.org/10.1016/j.jclinepi.2016.07.016
http://www.ncbi.nlm.nih.gov/pubmed/27498376
https://doi.org/10.1097/ACM.0b013e31823ab7d2
https://doi.org/10.1097/ACM.0b013e31823ab7d2
http://www.ncbi.nlm.nih.gov/pubmed/22104055
https://doi.org/10.1080/10410236.2018.1465794
https://doi.org/10.1080/10410236.2018.1465794
http://www.ncbi.nlm.nih.gov/pubmed/29714606
https://doi.org/10.1002/ajmg.c.31689
http://www.ncbi.nlm.nih.gov/pubmed/30758128
https://doi.org/10.1002/ajmg.a.36530
https://doi.org/10.1002/ajmg.a.36530
http://www.ncbi.nlm.nih.gov/pubmed/24700441
https://doi.org/10.1016/j.cct.2016.01.010
http://www.ncbi.nlm.nih.gov/pubmed/26825022
https://doi.org/10.1177/1740774511432555
http://www.ncbi.nlm.nih.gov/pubmed/22273586
https://doi.org/10.3233/JAD-160873
http://www.ncbi.nlm.nih.gov/pubmed/28106553
https://doi.org/10.1007/s11606-021-06737-1
http://www.ncbi.nlm.nih.gov/pubmed/33886027
https://doi.org/10.1371/journal.pone.0268553

PLOS ONE

Parental barriers to participation in pediatric participant research registries

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

U.S. Federal Poverty Guidelines Used to Determine Financial Eligibility for Certain Federal Programs.
2020; https://aspe.hhs.gov/poverty-guidelines, 2020.

FORHP Eligible Zip Codes. 2020; https://www.hrsa.gov/rural-health/about-us/definition/datafiles.html,
2020.

Guillot M, Asad S, Lalu MM, Lemyre B, Castillo G, Thébaud B, et al. So You Want to Give Stem Cells to
Babies? Neonatologists and Parents’ Views to Optimize Clinical Trials. J Pediatr 2019 Jul; 210:41-47.
el. https://doi.org/10.1016/j.jpeds.2019.03.005 PMID: 31005276

Svensson K, Ramirez OF, Peres F, Barnett M, Claudio L. Socioeconomic determinants associated with
willingness to participate in medical research among a diverse population. Contemp Clin Trials 2012
Nov; 33(6):1197—-1205. https://doi.org/10.1016/j.cct.2012.07.014 PMID: 22885788

Engster SA, Fascetti C, Daw K, Cohen Reis E. Parent Perceptions of and Preferences for Participation
in Child Health Research: Results from a Pediatric Practice-Based Research Network. J Am Board
Fam Med 2019 Sep-Oct; 32(5):685-694. https://doi.org/10.3122/jabfm.2019.05.190030 PMID:
31506364

Paget SP, Caldwell PH, Murphy J, Lilischkis KJ, Morrow AM. Moving beyond 'not enough time’: factors
influencing paediatric clinicians’ participation in research. Intern Med J 2017 Mar; 47(3):299-306.
https://doi.org/10.1111/imj.13351 PMID: 27925382

Cui Z, Truesdale KP, Robinson TN, Pemberton V, French SA, Escarfuller J, et al. Recruitment strate-
gies for predominantly low-income, multi-racial/ethnic children and parents to 3-year community-based
intervention trials: Childhood Obesity Prevention and Treatment Research (COPTR) Consortium. Trials
2019 May 28; 20(1):296-019-3418-0. https://doi.org/10.1186/s13063-019-3418-0 PMID: 31138278

Hodge FS, Weinmann S, Roubideaux Y. Recruitment of American Indians and Alaska Natives into clini-
cal trials. Ann Epidemiol 2000 Nov; 10(8 Suppl):S41-48. https://doi.org/10.1016/s1047-2797(00)
00196-4 PMID: 11189092

Aristizabal P, Singer J, Cooper R, Wells KJ, Nodora J, Milburn M, et al. Participation in pediatric oncol-
ogy research protocols: Racial/ethnic, language and age-based disparities. Pediatr Blood Cancer 2015
Aug; 62(8):1337—-1344. https://doi.org/10.1002/pbc.25472 PMID: 25755225

Kelly ML, Ackerman PD, Ross LF. The participation of minorities in published pediatric research. J Natl
Med Assoc 2005 Jun; 97(6):777-783. PMID: 16035575

Purnell TS, Calhoun EA, Golden SH, Halladay JR, Krok-Schoen JL, Appelhans BM, et al. Achieving
Health Equity: Closing The Gaps In Health Care Disparities, Interventions, And Research. Health Aff
(Millwood) 2016 Aug 1; 35(8):1410-1415.

Marcelin JR, Siraj DS, Victor R, Kotadia S, Maldonado YA. The Impact of Unconscious Bias in Health-
care: How to Recognize and Mitigate It. J Infect Dis 2019 Aug 20; 220(220 Suppl 2):S62—S73. https:/
doi.org/10.1093/infdis/jiz214 PMID: 31430386

Din HN, McDaniels-Davidson C, Nodora J, Madanat H. Profiles of a Health Information-Seeking Popu-
lation and the Current Digital Divide: Cross-Sectional Analysis of the 2015-2016 California Health Inter-
view Survey. J Med Internet Res 2019 May 14; 21(5):e11931. https://doi.org/10.2196/11931 PMID:
31094350

Genetti CA, Schwartz TS, Robinson JO, VanNoy GE, Petersen D, Pereira S, et al. Parental interest in
genomic sequencing of newborns: enrollment experience from the BabySeq Project. Genet Med 2019
Mar; 21(3):622—630. https://doi.org/10.1038/s41436-018-0105-6 PMID: 30209271

Holm IA, lles BR, Ziniel SI, Bacon PL, Savage SK, Christensen KD, et al. Participant Satisfaction With a
Preference-Setting Tool for the Return of Individual Research Results in Pediatric Genomic Research.
J Empir Res Hum Res Ethics 2015 Oct; 10(4):414—426. https://doi.org/10.1177/1556264615599620
PMID: 26376753

U.S. Census Bureau QuickFacts: Omaha city, Nebraska. 2019; https://www.census.gov/quickfacts/
omahacitynebraska.

PLOS ONE | https://doi.org/10.1371/journal.pone.0268553 May 18, 2022 13/13


https://aspe.hhs.gov/poverty-guidelines
https://www.hrsa.gov/rural-health/about-us/definition/datafiles.html
https://doi.org/10.1016/j.jpeds.2019.03.005
http://www.ncbi.nlm.nih.gov/pubmed/31005276
https://doi.org/10.1016/j.cct.2012.07.014
http://www.ncbi.nlm.nih.gov/pubmed/22885788
https://doi.org/10.3122/jabfm.2019.05.190030
http://www.ncbi.nlm.nih.gov/pubmed/31506364
https://doi.org/10.1111/imj.13351
http://www.ncbi.nlm.nih.gov/pubmed/27925382
https://doi.org/10.1186/s13063-019-3418-0
http://www.ncbi.nlm.nih.gov/pubmed/31138278
https://doi.org/10.1016/s1047-2797%2800%2900196-4
https://doi.org/10.1016/s1047-2797%2800%2900196-4
http://www.ncbi.nlm.nih.gov/pubmed/11189092
https://doi.org/10.1002/pbc.25472
http://www.ncbi.nlm.nih.gov/pubmed/25755225
http://www.ncbi.nlm.nih.gov/pubmed/16035575
https://doi.org/10.1093/infdis/jiz214
https://doi.org/10.1093/infdis/jiz214
http://www.ncbi.nlm.nih.gov/pubmed/31430386
https://doi.org/10.2196/11931
http://www.ncbi.nlm.nih.gov/pubmed/31094350
https://doi.org/10.1038/s41436-018-0105-6
http://www.ncbi.nlm.nih.gov/pubmed/30209271
https://doi.org/10.1177/1556264615599620
http://www.ncbi.nlm.nih.gov/pubmed/26376753
https://www.census.gov/quickfacts/omahacitynebraska
https://www.census.gov/quickfacts/omahacitynebraska
https://doi.org/10.1371/journal.pone.0268553

