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N o w

Abstract: The electronic MEdical Records and GEnomics (eMERGE) consortium will return risk
reports pertaining to specific diseases, a key component of which will be polygenic risk scores (PRS),
to 25,000 participants, including 5000 children. Understanding comprehension and the perceived
value of these PRS-based reports among parents will be critical for effective return of results in
children. To address this issue, we conducted semi-structured interviews with 40 African American
and Hispanic parents at The Children’s Hospital of Philadelphia and Boston Children’s Hospital.
Each participant received a hypothetical risk report identifying their child as high risk for either
type 2 diabetes or asthma. Participants were assessed on their comprehension of absolute versus
relative risk framing, likelihood of following risk-reduction recommendations, perceived value of
the information, psychosocial impact, education/support needed, and suggestions to improve the
PRS-based report to make it more accessible. Results demonstrated high perceived value in receiving
PRS-based reports but also draws attention to important shortfalls in comprehension due to factors
including the health of the child, family history, and how the risk was framed. This study provides
an insight into implementing the return of genomic risk scores in a pediatric setting.
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1. Introduction

The last several years have seen a surge of interest in the use of polygenic risk scores
(PRS) to assess an individual’s disease susceptibility. PRS, which use genotype data to assess
risk, have the potential to outperform clinical predictors for several diseases, including but
not limited to breast cancer, type 1 diabetes, asthma, and prostate cancer [1-4].

Several studies have shown that simply providing people with their genetic risk
information does not lead to improved health behavior [5,6]. Little is known about how in-
dividuals perceive risk, which may impact on whether they adopt medical and/or lifestyle
changes to reduce risk. Early work by Kahneman and Tversky [7-9] highlights a range
of cognitive processes that impact risk perception and can have major consequences on
healthcare decisions [10,11]. One of the most important determinants on how risk is per-
ceived is framing, whereby the format in which alternatives are presented can dramatically
affect choices. Several framing paradigms have been shown to have major effects on
risk determination and subsequent actions, yielding huge disparities between equivalent
choices [8,12-14].
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Barriers to acting on PRS information may also affect adoption of improved health
behaviors and may include income inequality and health disparities. The ethical, legal,
and social implications of reporting PRS, particularly when individuals do not have the
means to change lifestyle, are important to consider [15]. Additionally, there may be
misunderstanding of, and/or uncertainty about PRS [16]. Little is known about potential
barriers, especially in children and families, and in minority populations that are under-
represented in research.

To further understand how PRS could be integrated into clinical care, the electronic MEd-
ical Records and GEnomics Network Phase 4 (eMERGE 4) was funded by the NHGRI/NIH
to conduct a large-scale study to develop and validate PRS for common adult and pediatric
diseases and study the medical outcomes and impact on providers and participants. The
Network will target enrollment of racially and ethnically diverse and underserved popu-
lations, who have yielded comparatively less benefit from genomics research to date [15].
A major goal of eMERGE 4 is to study how individuals use PRS results to decrease their
risk for disease through medical and/or lifestyle interventions, such as changes in diet and
exercise. With this goal, the eMERGE 4 study prioritizes addressing the ethical, legal, and
social implications (ELSI), including the development of a comprehensive suite of resources
to support participants in understanding their genomic information and potential impact on
clinical care.

To inform the development of return of results materials and processes in the pediatric
setting, we examined the perceived value of returning genomic risk estimates in children to their
parents and investigated factors influencing that perception. We conducted semi-structured
interviews with parents who received hypothetical risk reports on their child to assess their
(1) understanding of PRS-based hypothetical reports, (2) overall risk perception, (3) barriers to
following report recommendations, and (4) education/support needed. We aimed to explore
whether factors such as risk framing, overall comprehension of the PRS and report, and the
ease of implementation of risk-reducing recommendations influenced parental perceptions of
genetic risk estimates. The goal was to obtain data to develop best practice recommendations
for the return of genomic risk estimates in children. Ultimately, these findings will be used to
inform the development of reports returning PRS-based risk to parents.

2. Materials and Methods
2.1. Participants

Participants were parents/legal guardians of children enrolled in the Center for Ap-
plied Genomics at The Children’s Hospital of Philadelphia (CHOP) or the Precision Link
Biobank at Boston Children’s Hospital (BCH). Patients at each institution were offered
voluntary enrollment to the biobanks for research study purposes from trained study staff
who approached patients during hospital stays or routine-care visits in accordance with
site-specific IRB protocols. Those who were enrolled in the biobank had the option to indi-
cate that interest in hearing about future research studies, if eligible, by being re-contacted.
Those who had enrolled in the biobank within the previous two years, and who had given
permission for re-contact, were contacted by the recruitment team(s) and given information
about this study. Because of the eMERGE 4 Network'’s focus on enrollment of traditionally
underrepresented individuals, parents of Black/African American or Hispanic ancestry
were contacted. To avoid bias in the interviews, those individuals with known diagnoses
of type 2 diabetes and/or asthma were excluded. We were otherwise naive to the medical
history of participants’ children. The study was approved by the Institutional Review
Boards (IRBs) at CHOP and BCH.

2.2. Hypothetical Risk Report

To control for order effects, participants were randomized to receive a hypothetical
risk report called “GIRA” or “Genome Informed Risk Assessment” based on the GIRA
planned to be returned in the eMERGE 4 study (Figure 1). The reports included a summary
of findings (e.g., high risk estimates for asthma or type 2 diabetes (T2D)), explanation of



J. Pers. Med. 2022, 12, 1945 30f12

what the genome informed risk assessment is and means, what they were not found to be
high risk for, explanation of the condition, and what could be done to decrease the risk
(primarily lifestyle changes).
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Figure 1. Mock GIRA report for high risk asthma presented as an absolute risk. The report is modeled
off the return of results report to be used in eMERGE 4.

Within each condition, participants additionally were randomized to receive the
hypothetical risk estimates presented as either (1) absolute risk (e.g., “Your child has a X%
risk of developing T2D/asthma within 10 years”.) or (2) relative risk (e.g., “Your child
has a X times increased risk of developing T2D/asthma within 10 years”.). Half of the
participants were shown the absolute risk reports first, and half were shown the relative
risk report first. They were then presented with the alternate report (absolute or relative),
allowing them to compare the two methods of displaying risk (Figure 2).
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Type2 Diabetes Asthma Hypothetical
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First First
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Relative Risk Report Absolute RiskReport e e Absolute Risk Report
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Figure 2. Workflow of conducted interviews.
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2.3. Interviews

Two interview guides were developed, one for a hypothetical risk report for T2D
and one for asthma (see Files S1 and S2). During the interviews, all participants were
probed on their understanding of, and reaction to, the report. A response was considered
misunderstood if the participant’s expression of risk was misaligned with the risk in the
report document (i.e., was higher or lower). In order to elicit emotional responses, the
interviewer asked, “How did this hypothetical report on your child make you feel?” If
participants did not offer an emotional response, the interviewer asked the following probe:
“For example, did you feel anxious, frustrated, curious, surprised, worried, overwhelmed,
confused, confident, neutral?” Interviews were conducted by videoconferencing with Zoom
or WebX, audio-recorded, and participants were compensated with a USD 50 gift card for
their time. Audio recordings were transcribed, deidentified, and uploaded to the online
qualitative analysis tool Dedoose (https://www.dedoose.com, accessed on 22 July 2022).
Codes were used to identify participants in this study and then shortened for readability.
The first letter indicates what site the participant was from (B is BCH, C is CHOP). The
second letter indicates what condition the participant was high risk for (A is asthma, D is
type 2 diabetes). The third letter indicates which risk framing method the participant saw
first (A is absolute, R is relative). The following numbers are unique study identification
codes to differentiate participants during coding.

2.4. Coding

Qualitative coding was used to systematically categorize themes and patterns based on
content analysis of the interviews. The analysis team (i.e., study authors) used a deductive
coding approach, which leverages codes developed a priori by the team (versus inductive
coding that identifies themes through ongoing bottom-up analysis). The codebook was
refined via preliminary coding of the first four interviews by two study team members
(M.C.D. and S.T.). Discrepancies between the coded interviews were reviewed and ad-
justments to the codebook were made throughout the process. Once the final codebook
was developed, coding was completed separately by the two coders (M.C.D. and S.T.).
Each coder coded half of the remaining interviews, from both sites. After initial coding
was completed, each coder reviewed the other coder’s interviews for reliability. Coders
then worked together to review and identify discrepancies between datasets, which were
ultimately merged.

3. Results
3.1. Study Population

Each site conducted 20 interviews for a total of 40 interviews (Figure 1). There were
10 participants (5 from each site) in each group: (1) T2D, absolute risk first, (2) T2D, relative
risk first, (3) asthma, absolute risk first, and (4) asthma, relative risk first. Participants primarily
self-identified as African American (87.5%), were female (97.5%), and were 31-40 years of age
(50%). Most had at least some college education (77.5%). Over half had insurance through an
employer or union, and 32.5% had some type of government-sponsored insurance. A little
over a third (37.5%) had previous experience with genetic testing (Table 1). All participants
were parents or legal guardians of children under the age of 18.

With a small sample size (n = 40), and relatively small effect sizes, we were not
sufficiently powered to attempt quantitative analyses of the six Likert-based questions
listed in the codebook. As such, the results below are based on qualitative analyses of the
study interviews. Table 2 outlines the domains and themes discovered in the interviews
and discussed below (Table 2).


https://www.dedoose.com
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Table 1. Interviewee Demographics.
N Percent N Percent
Total Interviewed 40 100.0% 40 100.0%
Interview Site Condition on Report
CHOP 20 50.0% Type 2 Diabetes 20 50.0%
BCH 20 50.0% Asthma 20 50.0%
Type of Risk on Report Gender
Relative 20 50.0% Female 39 97.5%
Absolute 20 50.0% Male 1 2.5%
Race Education
Black/African American 26 65.0% Some High School 1 2.5%
White 3 7.5% High School 7 17.5%
Post High School
More than one race 11 27.5% Training other than 1 2.5%
college
Ethnicity Some College 16 40.0%
Hispanic 9 22.5%% Bachelor’s Degree 6 15.0%
Not Hispanic 31 77.5%% Master’s Degree 8 20.0%
Insurance Doctoral Degree 1 2.5%
Current of forrr}er employer 1 50 5% Age
or union
CHIP 4 10.0% 21-30 3 7.5%
Medicaid, medical
assistance, or any kind of 13 32.5% 31-40 20 50.0%
government assistance
Other Source 2 5.0% 41-50 15 37.5%
Genetic Experience 51-60 2 5.0%
Previous Experience 15 37.5%
No Experience 24 60.0%
Did not Answer 1 2.5%

Table 2. Domains and Themes.

Domains Themes

Understanding of Report

Risk Reduction Steps

Reactions to Report

Value of the Report

Errors in perceiving risk scores
Absolute risk framing was preferred
Absolute risk tended to be perceived as low
Several factors contributed to risk perception such as family
history, trust in PCP, and medical complexity of the child
Parents are willing to take risk-reduction steps
Behavioral factors, diet/lifestyle, and lack of resources are
barriers to taking risk reduction steps
Negative emotions were felt in response to the report
including anxiety, worry and confusion
Positive emotions were felt in response to the report
including curiosity, relief, and confidence
Most participants felt negative emotions at first, but by the
end of the session felt positive ones
Report prepared participants to take action to reduce risk
High value of primary care providers explaining the results
with participants

3.2. Understanding of Report

The indication of the child’s high risk and increased susceptibility to each condition
was largely, but not universally, understood by participants. Various factors including risk
framing, family histories, and medical complexities of their child influenced how the risk

scores were perceived.
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3.2.1. Absolute Risk Framing Was Preferred

When given risk displayed in two different formats, 50% of participants preferred
absolute risk, while 37% of participants indicated a preference for relative risk (see Table 3)
(see Table S1 for a further breakdown on risk preferences) Participants generally expressed
that absolute risk was more familiar, relatable, and used in daily life, “I like percentages,
because I think that’s something we all better understand. We use more daily the percentage aspect”
(BAA09). Additionally, knowing exactly where their child stands in their risk to develop
the condition was something that was very important to the participant, and this was
something perceived as more easily accessible using absolute risk, “It's more helpful with the
number of the actual percentage, because as a parent, I feel that knowing the exact amount would
probably be better to obtain the information” (BAAQ6).

Table 3. Risk Perception.

N Percent

Total Interviewed 40 100.00%
Overall

Report Liked Best Absolute Risk 20 50.00%

Relative Risk 15 37.50%

Neither 5 12.50%

Most Helpful Report Absolute Risk 19 47.50%

Relative Risk 14 35.00%

Neither 7 17.50%

Most Confusing Report Absolute Risk 6 15.00%

Relative Risk 7 17.50%

Neither 27 67.50%

3.2.2. Absolute Risk Tended to Be Perceived as Low Risk

Although most participants preferred absolute risk framing, the percentages were
often perceived as indicative of low risk. For T2D and asthma, respectively, the framing
of “2% risk” and “9.1% risk”, which the eMERGE Network defined as “high risk,” often
was perceived differently by participants, “It’s concerning, but I feel like this is a lower risk . . .
which then would make me question, why they called it a high risk?” (BDAO04). Thus, there was
often a lack of concordance in risk perception between participants in this study and the
eMERGE Network. Other participants interpreted the high risk result as low /average. One
participant commented on the risk inherent in the (reported high) T2D result by saying,
“I would say, average. Because sometimes just because he has genetic predisposition doesn’t mean
that your child will actually get the disease” (BDA19). Due to the common nature of these
conditions, there was some confusion as to whether the absolute risk was even higher
compared to the general population, “I guess if I were reading this I would say, wouldn’t
everybody be 2%?” (CDA23). It is important to note that baseline risks were not included
on the hypothetical reports, causing participants to rely on various other factors and
experiences that play into risk perception.

3.2.3. Factors Contributing to the Risk Perception

Family History: Participants with a strong family history of the condition expressed
that the high risk report was warranted based on their family history, “I don’t have it, but my
sister and aunts have it, and my husband has it, so I figure she has it on both sides. It would be high”
(CAA30). Having close family members with the condition lead participants to state that
their children were automatically at a higher risk.

Trust in primary care providers (PCP)/pediatrician and hospital: Seeing that the report
was from a health care system and/or doctor that they trusted led some participants to
accept the report at face value. One participant stated, “I trust her judgement, which is great.
So as long as I trust her, I don’t have to worry about what she has to tell me” (CDA22).
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Children with multiple medical conditions: Although we did not ask participants
about their child’s medical conditions, some participants mentioned that they have a
child with extensive health concerns and some stated that those existing health concerns
supersede concerns about the risk report, “My background of having a kid with medical
conditions—uwe have very pressing medical conditions, and then we have medical conditions that 1
would go crazy if I had to constantly worry about. If I got this result about asthma, I'd be like ecch,
I'm not going to worry about that” (BAAO5).

Role of environment: Many participants noted the multifactorial nature of the condi-
tions (asthma and T2D) and that the risk for developing the condition was not dependent
only on genetic risk, “I mean it’s a lot of variables that they can or cannot get it, so it’s not
definitive . .. it all depends on their genetics, and their surroundings, and just being around certain
things” (CAR32).

3.3. Risk-Reduction Steps

All participants reported willingness to take at least one risk-reduction step, which
was consistent across phenotypes and reports. However, respondents highlighted barriers
and needed resources.

3.3.1. Behavioral Barriers to Taking Risk-Reduction Steps

Some participants expected a lack of motivation/cooperation in their child, including a
reluctance to change diet or exercise habits (T2D), monitor blood sugar (T2D), or participate
in certain activities (asthma/T2D). One participant said, “I know it’s hard to get my child to
eat more and trying to get him to—physically try to get them to eat more or to participate in certain
activities”. (CAR27). Several participants noted that having a child with a behavior disorder,
such as ADHD or autism, could magnify these barriers, “She’s autistic, so the behavioral issues
of her, and the lack of motivation and cooperation with her” (CDA29). Participants also noted
that pressure from their child’s peers and stigmatization could diminish compliance with
recommendations (e.g., use of inhaler or medications), “ ... having a child feel different from
their peers and stuff . .. I know that that can be a toll on kids, too. You know, like if they have to take
an inhaler and stuff and the age group”. (BARO06).

3.3.2. Lack of Resources Was a Barrier

When discussing risk-reduction steps, participants highlighted difficulties in having the
proper resources when it came to (1) affordable healthy food, (2) educational materials, (3) in-
surance, (4) in-home behavior services, and (5) physical activity/recreation. Barriers related to
affordability / cost were expressed, where even relatively minor costs can be prohibitive. One
participant stated, “I hate my copays. I hate the $30.00 copay . .. that’s a barrier for many people.
I know people who don’t go to the doctor because they don’t have the copay”. (CDA23). Another
participant summarized a phenomenon thought to affect many families saying, “It’s sad that
healthy food is more expensive than everything we shouldn’t eat. So, when you don’t qualify, like so
many others, for food stamps, it digs a very, very deep hole in the pocket” (CDR36). Lack of time was
identified as a barrier, for example, to attend clinic, exercise, and cook healthy meals: “Time is
a resource, and you know, a resource that many of us do not have, especially if you have a child where
you're not able to get off. Your job doesn’t offer, you know, like medical leave or anything” (CAA25).
Not having a detailed plan with the PCP was also identified, which speaks to a desire for
shared decision-making and more education with someone they trust, “It would be good if, you
know, the doctor would put a plan together, like Monday through Sunday” (CDR34). Additional
barriers/lack of resources include a perceived lack of control over what occurs in the care of
others (e.g., another home), having other children (thereby straining resources/time), and
problems applying too many changes at once (which may call for a certain pragmatism in
promoting recommendations).
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3.4. Reactions to the Report
3.4.1. Negative Emotions in Response to the Report

The three most reported negative responses expressed by participants were anxiety
(40%), worry (33%), and confusion (23%). [As discussed, participants were asked how
the report made them feel, and in the few interviews where no emotional response was
offered, they were given a list of potential responses as a probe.] Past experiences with
the condition or having been previously told their child was high risk made participants
concerned with the results on the report, “When I look at diabetes, people who I know who
have had it . .. that’s just because of my experiences. So, I would say a little anxious”. (CDA23).
Additionally, having no experience with this type of result and report made individuals
feel overwhelmed by the amount of information and the impact associated with it, “I can
see feeling a bit of like overwhelmed and confused at first. Especially if you don’t take the time to
stop and read through . .. I would definitely be anxious or worried”. (CAA25).

3.4.2. Positive Emotions in Reaction to the Report

The top three reported positive responses were curiosity (38%), relieved (28%), and
confident (25%). Many participants felt this report was a way to reduce the chances of their
child developing the condition and provided them with information to act in their child’s
best interest, saying, “It gives you a sense of relief, as well. I think that you have a report that
is going to help you alleviate more risk”. (BAR14). Specifically, the report section on “ways
to reduce risk” made participants confident they had the proper resources to lower the
risk and receive care, “I like the fact that I'm confident in the things I can do to change ... I'm
confident I can fulfill it”. (CAA35).

Although most participants had some sort of response to the report, many felt negative
feelings at first, but after processing, felt more positively overall, “When I first looked at it,
the first thing that jumped out was the red section . .. which freaks me out. But then when you read
more into it, it is not as scary as you think it is” (BDR20). Seeing the words “high risk” and the
colors associated with the report, made participants feel there was a high level of concern
for their child. However, once participants were able to read through the report, several
stated it made them feel at ease and empowered to help their child, “It gave me hope because
that way . .. it doesn’t have to be a sad situation where the illness defines her ... it makes me think,
okay, well now that I read this report, I can help my child make sure she’s healthy” (CDA23).

3.5. Value of the Report
3.5.1. Report Prepared Them to Take Action to Reduce Risk

While anxiety, worry, and confusion were common reactions, many participants
expressed that seeing these kinds of reports would help them feel prepared to take actions
to reduce their child’s risk for getting a disease, “If once it does come up, you start doing
research on it and you can prepare yourself for what’s ahead”. (BAR06). Additionally, they
considered genetic risk testing and receiving risk reports to be beneficial for understanding
not only the potential risk for immediate family members, but also their own risk in the
context of family history, “If I got this report for my son I would then be concerned or already
preparing for my daughter to possibly have the same genetic disposition” (BDR04).

3.5.2. Value of Primary Care Provider Explaining the Results

Recognizing participants may not understand everything on the report themselves,
the majority (88%) stated that having their PCP explain the results of their genetic risk
testing was highly valuable. Participants emphasized the value in having someone who is
intimately acquainted with their child’s health, such as their child’s PCP, review the results
of risk testing, “A lot of time when you have questions and you need information . .. you count on
them to be able to refer you to a specialist . .. to give you the information you need so that you can
understand”. (CAR27). Additionally, most participants stated that their child’s PCP would
be able to clearly explain the results of the testing, monitor for signs of the disease, and
they would trust their PCP’s recommendations to reduce risk. As one participant noted,
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having their child’s PCP review the results helped them feel confident moving forward
with care, “It’s very important because I don’t know what to look for, so with the primary doctor
... they see different signs of multiple different things where they know to have it looked at, stuff
that I may look at as something small and not important but to them, it’s something that may mean
a whole lot in her development”. (CDR36).

4. Discussion

As eMERGE 4 prepares to provide 25,000 individuals with genomic risk scores, and
in particular 5000 children, it is imperative that we begin to develop best practice recom-
mendations for the return of genomic risk estimates. In the context of return of results
to children, making sure we understand parent perspectives, especially those from pop-
ulations traditionally underrepresented in biomedical research, will contribute to a more
well-rounded and equitable development of risk return practices for children.

The most common difference in understanding related to the interpretation of “high
risk”. The eMERGE Network reported the results as “high risk” as the increased risk asso-
ciated with the results is deemed by the Network to be clinically actionable, recommending
lifestyle, medication, or surveillance changes. On the other hand, just under half of all
participants did not interpret the risk of the condition, based on the result, to be “high”
(30% saw the high risk as a low; 17.5% saw the high risk as average). Although the report
with absolute risk framing was (moderately) more preferred by participants, reflecting a
similar pattern in the literature [10,13], for many patients, the absolute risk was perceived
as low or normal risk; some participants interpreted the absolute risk, although reported
to be high risk, as average risk for the general population, likely because asthma and T2D
are both common conditions. This puts into question the impact these reports will have on
patient behavior. Other factors such as family history, trust in health care, medical history,
and preferences in risk perception, seem to be important factors affecting how the report
was understood.

Although the level of understanding of the report varied amongst participants, the
expressed willingness to follow through on risk-reduction steps was consistent. When
presented with ways to reduce the risk in their child, many parents stated they were certain
they would follow through. This is similar to what has been seen in the past with the intention
of changing behavior noted in many studies where risk information is shared with partici-
pants [6,17]. However, as previous studies have shown, intention does not represent whether
behavioral changes occur, even when the genetic risk is high [6,17-19]. Many participants
have not adhered to follow-up and care instructions partially due to the reasons discussed
in the results [17,20,21]. Due to the one-on-one nature of the interviews in this study,
participants may have not wanted to seem “like a bad parent” when answering questions
on willingness to reduce risk, which may have influenced their responses. Additionally, we
cannot discern what statements may be wishful thinking, or accurately predict the degree
of follow-through that parents will have with risk-reduction steps until we begin returning
risk results and monitoring parent behavior.

Systemic issues such as lack of access to affordable healthy food, safe places for
physical activities, and health care were expected responses from participants as common
barriers. These issues are not new, as they have been discussed previously in the literature
as prevalent limitations for minority and underrepresented communities [20,21]. Perhaps
the most notable barrier that participants reported was related to existing behavioral health
issues in children. Many of the participants that had children with behavior difficulties
reported this was their greatest barrier to implementing risk-reduction steps. Given that
behavioral or psychiatric problems are common in childhood, with high prevalence of
ADHD (9.4%) [22], behavioral conduct (7.4%), and anxiety problems (7.1%) [23], behavioral
health clearly needs to be taken into consideration when trying to come up with strategies
for risk reduction in these children. Utilizing the information here, health care providers
planning on returning these types of risk reports to children should proactively find ways
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to provide resources and support to families to overcome these barriers, ensuring the child
has a fair chance of reducing their risk.

Participants interviewed in this study generally agreed the reports were highly valu-
able and would be helpful not only for informing their child’s care, but also to the rest
of their immediate family. Participants felt being able to review the risk report with their
child’s PCP would make them feel the most comfortable and confident in their understand-
ing. When receiving these results and report, participants emphasized what mattered most
was having a resource they could trust to review the report with and ask questions. Addi-
tionally, participants were concerned about making sure their child’s PCP has knowledge
of the report to watch for signs of disease throughout their child’s development. Knowing
this is essential for planning for the return of polygenic results in the greater eMERGE 4
study. It will be critical that providers build trust with parents so they may address the
questions and concerns appropriately. Looking at past research, there may be some burdens
and barriers to PCPs to provide this extra care [24,25]. Our study shows this is something
the patient requires to fully understand the implications of a polygenic risk report.

There are limitations to this study. One limitation is our sample population, as our
findings were limited to forty parent/guardian interviews. We sampled participants from
two East Coast children’s hospitals in metropolitan areas which could reflect a sampling
bias in the opinions and thoughts of our participant group. Participants were parents/legal
guardians of children already enrolled in biobanks at CHOP or BCH and did not necessarily
constitute a representative sample. In addition, a relatively high proportion (37.5%) had
prior experience with genetic testing (see Table 1). Although interviews provide an opportu-
nity to gain better insight into individual participant’s perspectives, the one-on-one nature
of the interviews could have influenced participants to answer a certain way to avoid feel-
ings of judgment. During the interviews, if participants did not offer an emotional response
to the report, they were given a set of probes as examples, which potentially distorted
perceptions and/or responses. Although relevant to only a small minority, this should
be considered a potentially biasing limitation. Additionally, enrollment was restricted to
those who could participate in a video conference call. A unique aspect of this study was
recruiting individuals of typically underrepresented backgrounds. Moving forward, it will
be imperative to continue to include perspectives from these groups to better understand
the perspectives and levels of understanding regarding genetic risk result return.

In conclusion, while participants saw great value in receiving risk score reports such
as this, the reports did not come without some confusion. Absolute risk scores were
preferred, and factors such as health of the child, family history, and the low statistical
value contributed to participants not fully understanding the high risk associated with
the report. When trying to create best practices to return these results to the pediatric
population, we will need to utilize PCPs to aid in the return of results process, create
educational materials to aid in understanding, and strategize ways to overcome systemic
barriers found in the lives and neighborhoods of these individuals. Overall, this study
provides an improved insight into implementing the return of genomic risk scores to
pediatric patients in a clear, understandable, and fair way.
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