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Abstract  

Background: Genetic and genomic information is increasingly used in clinical care. The 

challenge for patients and their providers is having ready access to the information that is 

necessary for appropriate management and coordination of care. 

Objectives:  

Aim 1: Engage providers and parents of affected patients to develop a genomic laboratory 

report with advanced functionality, including point of care education and clinical decision 

support.  

Aim 2: Deploy this enhanced genomic report for patients, families, and their providers.  

Aim 3: Evaluate the impact of the enhanced genomic report from the perspective of providers 

and parents of affected patients.  

Methods: Aim 1: Study participants were parents and providers of children with unexplained 

intellectual disability and autism enrolled in a whole genome sequencing study. These 

stakeholders were engaged through semistructured interviews and focus groups to inform 

development of a family-centered genomics results report. Reports were developed to address 

specific diagnostic information (i.e., a causal variant) when available and generic information 

when no diagnostic finding (i.e. no causal variant) was identified. Aim 2: Informatics set-up of 

the genomics report, to reside in the electronic health record (EHR), and usability testing of the 

enhanced online report were completed. Aim 3: The impact of providing an enhanced online 

report compare with usual care was tested utilizing a prospective, randomized mixed methods 

study with crossover design. Eighty-four eligible parents completed a baseline survey and were 

stratified by whether their child received a diagnostic (N = 7) versus nondiagnostic (N = 41) 

result from genetic testing and then randomized to the intervention versus usual care. After 3 

months, parents in the usual care arm were invited to access the online report. All parents 

(intervention and usual care) were sent a survey at 3 months to measure outcomes, and those 

in the usual care group received another survey 3 months after the enhanced report became 

available to them. Outcomes included measures of patient satisfaction, patient communication, 
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and patient engagement; additional data were collected through qualitative interviews of users 

and nonusers of the enhanced report. 

Results: Aim 1: Twelve parents participating in focus groups and interviews identified the 

important elements for a family-centered genomics results report. These parents expressed the 

desire for a report that enables better understanding of their child’s complex set of health care 

requirements, facilitates effective communication with providers and external family and 

caregivers, and provides access to the information that the “experts” know. Through qualitative 

interviews, 6 health care providers echoed the need for clear information to facilitate care for 

children with rare diseases and to enhance communication with parents. Aim 2: Parent and 

provider versions of a genomics results report were developed and converted to an online tool 

accessible to patients and providers through the EHR. Usability testing of the report was 

conducted in a convenience sample of 5 participants; all found the online tool easy to navigate. 

Aim 3: Of 46 enhanced reports, only 9 were accessed by parents. Because of the low uptake of 

the enhanced reports, the randomized trial was not informative. In-depth interviews with 2 

mothers (both were randomized not to receive an enhanced report but received it 3 months 

later) best illustrate how parents can utilize the enhanced report. Both mothers used the report 

when meeting with other physicians and with teachers and other specialists. They indicated the 

report empowered them in these conversations with professionals.  

Conclusion: Although the number of users with outcome data was small, this study suggests 

that customizable, templated genetic reports may be a useful and durable source of 

information to supplement that provided by genetics professionals in traditional face-to-face 

encounters. Parents who accessed the report used it to enhance communication with a wide of 

variety of individuals who interact with their child; however, reports that did not provide clear-

cut diagnostic information were less useful to parents. 

Limitations and subpopulation considerations: The low rate of access of the online genetic 

report by parents may have been due to multiple factors, including genetic test results were 

initially returned to all patients and their parents during a visit with a geneticist before the 

study began, per standard clinical practice; there was lack of a definitive diagnosis in most of 

the patients; and unanticipated technical issues during the study. 
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BACKGROUND  

Genetic disorders, while individually rare, are collectively common. Most are chronic, 

and they affect patients and their families for life. Few treatment protocols exist; providers, 

patients, and their families are left to try to create management and treatment plans on their 

own, leading to variable outcomes.  

Making a specific diagnosis is key to developing effective plans for management and 

treatment. At present, only about 30% of patients evaluated by geneticists receive a specific 

diagnosis that explains the clinical presentation and allows the development of a condition-

specific management plan. Genome sequencing leads to a causal diagnosis in an additional 30% 

to 40% of patients who have neurodevelopmental brain disorders evaluated.1, 2  

The challenge for patients and their providers is having ready access to the information 

that is necessary for appropriate management and coordination of care of rare conditions. In 

genetic disease, guidelines are available for only a handful of the more common rare diseases 

(e.g., Down syndrome, Marfan syndrome). Knowledge and resources are extremely limited for 

providers who treat a patient with a genetic condition they have not previously encountered. 

This puts patients (and families) in the position of having to become the “expert” in the specific 

disease, which can lead to uncomfortable and sometimes dangerous encounters with the 

medical system.  

Wilson recognizes the role a patient’s knowledge base contributes to successful chronic 

disease management in the following statement: “By living with and learning to manage a long-

term illness, many people develop a high degree of expertise and wisdom.”3 This statement is 

even more relevant in the rare disease area, given that the disorders are not only chronic but 

also lacking in the treatment guidelines that exist for common chronic diseases such as 

diabetes.  

One potential solution to lower the barriers experienced by providers caring for patients 

with genetic conditions is the use of fully functional electronic health records (EHRs)4-6 that 

include patient-facing components. The capabilities provided by such EHRs, particularly through 

knowledge management systems and clinical decision support systems, have been 
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demonstrated to significantly improve process outcomes, although the evidence of impact on 

clinical outcomes is less robust.7 

Another possible solution may involve the role of the laboratory report in 

communicating information. The purpose of the laboratory report is to transmit the results of 

laboratory tests to providers. Genetic test reports contain information about changes in DNA 

structure that require significant content knowledge to correctly interpret the results. Studies 

have shown that this is a challenge for nongenetics providers—leading to a significant error rate 

that can negatively affect patient care.8-10 The introduction of genomic sequencing into clinical 

care will further complicate the interpretation of laboratory reports.  

Studies have shown that the laboratory report itself has the potential to provide 

information critical to clinical decision making at the point of care that leads to improved 

patient outcomes.11,12 This potential has been studied for genetic test results, leading to a 

proposed format for genetic test reporting with a design based on extensive input and feedback 

from genetic and nongenetic providers.13,14 Testing of this report showed significantly higher 

satisfaction, ease of use, and efficiency for the formatted genetic test report compared with 

standard reporting.15 The authors noted, “Physicians least familiar with genetic test reports, 

and possibly having the greatest need for better communication, were best served by the 

template reports.”  

We hypothesize that a new form of functional genetic test report, presented through an 

EHR to patients, could dramatically improve the shared decision-making, planned management, 

and overall outcomes from the perspectives of both the patient/family and the provider. In this 

study, we propose to study the question: Can a genomic laboratory report tailored to both 

providers and families of patients improve interpretation of complex results and facilitate 

recommended care by enhancing communication and shared decision making? 

 

Participation of Patients and Other Stakeholders  

Types and Number of Stakeholders Involved 
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A patient co-investigator (Michele Bonhag) was involved throughout the project. She 

participated in the design of the project and writing the initial proposal, including authoring the 

public abstract. Prior to the study, she received training from other co-investigators (Drs. Rahm 

and Stuckey) in semistructured interviews in order to participate in this aspect of the study. 

During the study itself, she participated in interviews and focus groups, was a key part of the 

analytic team that coded the interviews and focus groups, analyzed the survey data, and 

developed conclusions based on the data. Ms. Bonhag ensured that a general patient and a 

parent perspective were available for all discussions, evaluations, analysis, and writings, and at 

all study meetings. She co-authored all papers and manuscripts from the project (except for the 

technical manuscript) and has had the opportunity to present the study and her role at several 

meetings, including the inaugural PCORI annual meeting. The project has also been presented 

to the Geisinger Return of Results external advisory board, which includes 4 Geisinger patients 

as representatives. Results of the project have been presented at these meetings (held 2-3 

times a year), and input from the group has been used to inform the project. The decision to 

use a brief phone interview to increase the number of respondents described below came from 

this group. Additional key stakeholders and their involvement, detailed in Table 1, included 

researchers experienced in methods, health literacy, patient engagement, communication, 

genomics, report content, and electronic report design. 

Table 1. Key Stakeholders Participating in All Aspects of Study Design, Analysis, and Reporting 

by Role and Contribution to Overall Project 

Stakeholder Role Contribution 

Marc S. Williams Principal 

Investigator 

Pediatric Genetics, Genomic and Informatics 

Expertise, Study Design 

Michele Bonhag Patient Investigator Patient Perspective, Study Design, Outcomes, 

Analysis 

Michael Segal Co-investigator Pediatric Neurogenetics and Informatics Expertise, 

Patient Experience Medical Liaison 

Heather Stuckey Co-investigator Study Design, Qualitative Research, Analysis 
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Doris Zallen Co-investigator Consumer Genomics Research, Qualitative 

Research, Outcome Measures  

Alanna Kulchak 

Rahm 

Co-investigator Genetic Counseling, Study Design, Qualitative 

Research, Survey Development, Outcome 

Measures 

Jamie Green Co-investigator Non-genetic Provider, Health Literacy, Patient 

Engagement 

Lynn Feldman Co-investigator Patient Perspective, Patient Content and 

Experience, Usability 

Janet Williams Co-investigator Genetic Counseling, Genomics Expertise, 

Qualitative Research, Patient Education 

Audrey Fan Co-investigator Genetic Counseling, Genomics Expertise, 

Qualitative Research, Patient Education 

Kara Fultz Study Coordinator Public Health, Study Design, Patient Contact, 

Survey Design 

 

Parents and health care providers of children with rare disorders are the stakeholders of 

greatest importance in this study. A detailed description of these parent and provider 

stakeholders is included in the study cohort sections. 

How the Balance of Stakeholder Perspectives Was Conceived and Achieved  

Monthly phone conference calls were held, in which all team members participated. 

Each stakeholder on the team was encouraged to voice opinions and concerns during each 

discussion. Specific contributions were expected of each stakeholder. 

The parent stakeholder perspective was paramount in this project and, therefore, 

parents were both stakeholders and participants. Qualitative interviews and focus groups with 

our patients’ parents were completed before the provider interviews, and they defined the 

outcomes of importance for this project. 
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The report developed for providers was based on an analysis of the parent interviews. 

The balance in patient and provider perspectives was one of the most interesting aspects of this 

study. This tip in balance toward the parent stakeholder perspective was exemplified in 

comments by many providers who requested the ability to access the parent report as well as 

the provider report, primarily in order to be prepared for parent questions. The providers also 

noted that several elements suggested by the parents (e.g., prognosis table) were not ones they 

had considered but were found to be the most valuable components of the report in terms of 

provider ability to care for the patient and to facilitate communication with the parents.  

Methods Used to Identify and Recruit Stakeholder Partners 

The patient co-investigator was a member of the whole genome sequencing (WGS) 

study oversight committee and was recruited via personal invitation to contribute to all phases 

of the study. Other key stakeholders were recruited by the principal investigator (PI), based on 

their previous work expertise including national publications, system leadership in health 

literacy, expertise with technical components and content of the report, and personal 

expertise.  

Parent stakeholders (as participants for Aim 1) were recruited based on their child’s 

participation in a separate research study utilizing WGS. Parents were invited during the in-

person WGS results visit to participate in the PCORI study. The study coordinator followed up 

on the clinic visit discussion and contacted parents to confirm their willingness to participate in 

an interview, a focus group, or both. Throughout the study, parents were informed that 

participation was voluntary and were assured that they or their child would face no loss of 

health care should they decline to participate. Provider stakeholders (as participants for Aim 1) 

were recruited via personal invitation from the PCORI PI.  

Methods, Modes, and Intensity of Engagement 

Table 2 provides an overview of the engagement processes. The design of this study was 

such that engagement for the parents as stakeholders and participants was intertwined. The 

development of the report called for engagement as participants in focus groups and 

interviews, while the testing of report impact engaged parents as research participants in a 
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randomized trial. Stakeholders were engaged through different modes and for differing 

intensities, depending on the point in the study/study aim in progress and the purpose of the 

engagement as detailed in Table 2.  

Table 2. Overview of Stakeholder Engagement by Mode and Intensity Throughout the Project 

Stakeholders 

Engaged 

Method Mode Intensity 

Patient (parents) Qualitative 

interview (Aim1) 

In-person visit 60 minutes 

Patient (parents) Focus groups (Aim 

1) 

Group 

meeting 

90 minutes 

Parents, research 

assistants 

Usability/beta 

testing of electronic 

tool (Aim 2) 

In-person 

appointment 

30 minutes 

Patient (parents) Survey follow-up 

(Aim 3) 

Paper survey 

and 

telephone call 

Baseline, 3 months, 6 

months (crossover only) 

Providers Qualitative 

interview (Aim1) 

In-person visit 60 minutes 

Patient (parents) 

post-report 

Qualitative 

interview (Aim3) 

Telephone 10 minutes (short 

interview) 

60 minutes (in-depth 

interview) 

Other key 

stakeholders (Table 

1) 

Meetings   Telephone 

calls, group 

meetings 

1-hour monthly meetings, 

Annual in-person meetings 
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Perceived or Measured Impact of Engagement  

This research and the resulting enhanced genomics results report could not have been 

completed without the engagement of parents and providers of children with rare genetic 

conditions. Throughout the initial development and deployment of the enhanced report, 

parents and providers expressed the need for a report that could improve their understanding 

of the result and facilitate communication between parents and providers—thus reinforcing the 

importance and relevance of the overall project research question to these stakeholders.  

Ms. Bonhag, as patient investigator, provided critical information about the burden of 

study interventions such as interviews, focus groups, and surveys, which were incorporated into 

the design of the study processes so that we could minimize the burden of participating while 

still capturing the outcomes of most interest and relevance to the research question. Likewise, 

the engagement of our patient co-investigator and other key stakeholders (represented in 

Table 1) had a critical impact on the study rigor and outcomes during the development of the 

enhanced report. At several points in the study, we experienced challenges with participant 

contact, survey completion, and apparent attrition. Stakeholder input was essential in 

developing alternative approaches that improved the participant experience without affecting 

collection of study data. Monthly meetings with the entire research group, as noted in Table 2, 

facilitated sharing of results and problem solving in a transparent and rigorous manner.  

An example of the importance of parents as stakeholders was noted in the first round of 

development interviews in Aim 1. Parents told us they wanted information on the condition, 

including what steps to take immediately and what to expect over time. Members of the study 

team experienced with creating these types of materials distilled this “prognostic information” 

into 3 different views for parents to review in the next round of engagement (Aim 1 focus 

groups). However, our patient co-investigator and patient content stakeholder advocated for 

the inclusion of a very long, very detailed prognostic table (example shown in Figure 1) to be 

tested along with the other views. Had these stakeholders not been on the study team, this 

comprehensive prognostic table would not have been tested with the parent stakeholders, 
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because the expert genetics researchers considered it to be “too much information” based on 

their many years of clinical experience. When parents were given the choice (details found in 

Table 8), they overwhelmingly endorsed the table with the most detailed information. While 

parents liked some aspects of 2 of the other 3 versions of prognostic information, Concept 4, 

the comprehensive prognostic table was the most important, most valued, and most 

appreciated component of the report for both parents and providers. Indeed, one provider 

said, “If this were my child, I’d pin this table to their clothes every morning.” This is only one of 

many examples where this type of diverse stakeholder input led to decisions that were of high 

value to the patient, family, and provider end-users. 

 

Another particularly poignant example of the impact of this patient-centered enhanced 

genomic report, as finally implemented, occurred when 1 of the families in our WGS study was 

accepted into an NIH research study that included a weeklong intensive evaluation at the NIH 

clinical center. After this parent and child arrived at the clinic, they were told that the genetics 

results of the WGS had not been forwarded along with the other medical records documenting 
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the child’s care. The parent promptly pulled up the GenomeCOMPASS™ Report through the 

MyGeisinger online patient portal and downloaded the entire report, which included the 

comprehensive prognostic table of all possible symptoms by how common they are and the 

typical age of onset (Figure 1). Having this enhanced report shaped the entirety of the research 

visit at NIH, after which the NIH providers informed us directly that the report was instrumental 

in determining the follow-up care for the patient. Therefore, this enhanced report—available 

through the EHR patient portal and including the prognostic table—addressed and solved the 

common health care problem of barriers to sharing information between systems. This problem 

often leads to suboptimal and duplicative care, generating waste and increased costs of care 

with no improvement in patient outcomes. The patient is the only common element in the 

delivery of health care, so by putting information into their hands, under their control, we can 

alleviate some of the issues illustrated in this example. 

 

METHODS   

1. Choice of Study Design 

As there was little available research on the direct use of laboratory reports by patients, 

we chose a mixed methods study design exclusively utilizing qualitative data collection to 

develop the report (Aim 1 and 2) and quantitative surveys to collect information during the 

randomized trial (Aim 3), followed again by qualitative data collection to allow for a richer 

understanding of the impact of this new enhanced results report (Aim 3). Our hypothesis was 

that if reports were developed through extensive stakeholder engagement and by employing 

user-centered design principles, such reports would have the potential to improve 

understanding of rare diseases, aid patient satisfaction, and enhance effective communication. 

Therefore, the development of an appropriate report that is patient-centered and provides 

effective communication and subsequent impact on patient and provider outcomes is largely a 

qualitative question, resulting in the following methodology choices as appropriate to each 

study aim: 
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Specific Aim 1: Develop a genomic report with advanced functionality, including point of care 

education and clinical decision support. Development will use providers and parents of 

affected patients to provide feedback on the desired elements for the provider and patient 

views and the usability of the report.  

Semi-structured qualitative interviews were used to 

gather information deemed essential by parents; such 

interviews informed the development of an enhanced 

results report, followed by structured focus groups to 

refine specific components of the report suggested as 

being deficient in the interviews. Semi-structured 

interviews were also conducted with providers to 

determine how well the report met their needs and if 

additional information (or separate report) were 

necessary (Figure 2). These iterative steps resulted in the 

creation of an enhanced genomic report with the 

potential to improve communication and affect 

outcomes important to families and providers.16, 17  

Specific Aim 2: Deploy the report for patients and 

families and their providers. The report will be 

presented to clinicians in the EHR and to patients 

either through a secure patient portal or through 

mailing a printed copy.  

An online beta-test version of the enhanced report 

derived from Aim 1 was created. A user-centered design approach was important to 

qualitatively capture the user experience of the technology within the EHR environment. This 

approach is widely used to gather data during product design and development, as it invites 

participants to indicate what they are seeing, thinking, doing, or feeling, as well as where they 

are encountering difficulty. This process improved the look, feel, and function of the enhanced 

report in the online environment, resulting in a final report that was deployed via MyGeisinger 

Parent Interviews
N=9 Parents

Parent Focus Groups
N= 2 Groups

Provider Interviews
N=6 Providers

Usability/beta Testing

Final Enhanced Report

Important Elements
Needs
Values

Delivery
Utilization

Prognostic Table
Values

Delivery
Utilization

Separate Reports?
Needs
Values

Utilization

Look
Function

Navigation

Figure 2. Flow Diagram to Develop and deploy 
a Patient-Centered enhanced report (Aim 1 and 
Aim 2 processes in sequence)

Aim 1

Aim 2



15 
 

messaging (the patient portal to the EHR) to patient participants as the intervention for Aim 3. 

As noted above, access to MyGeisinger is optimized for smartphone use to address potential 

barriers of internet connectivity in the population. Deploying through MyGeisinger allowed for 

the interaction and accessibility requested by parents during design. A print copy was available 

if requested by parents during the trial (Aim 3). 

Specific Aim 3: Study the impact of the tool from the perspective of providers and family of 

affected patients.  

A randomized prospective pre–post asymmetric crossover design paired with additional 

qualitative evaluation was employed to study the marginal impact of the enhanced report over 

the clinical summary letter alone for parents and providers (Figure 3). 

WGS Results

(in person with 
Genetics and 

standard 
Summary 

Letter)

Randomization

Baseline 
Survey

Baseline 
Survey

Enhanced 
Report

3 Month 
Survey

3 Month 
Survey

Enhanced 
Report

Patient 
Interviews

6 Month 
Survey

Patient 
Interviews

CROSSOVER

PURPOSIVE 
SUBSET

PURPOSIVE 
SUBSET

Figure 3. Aim 3 Randomized trial design to test impact of GenomeCOMPASS™ Report compared to Usual Care

Footnote: 

Usual Care = in person results return with genetics providers and summary letter

Enhanced Report (intervention) = GenomeCOMPASS™ report delivered to parent through patient 
portal of the electronic health record (EHR)  

This mixed methods approach was designed to evaluate the impact of the enhanced 

report compared to the usual care process of returning genomic results. The schema depended 

on stratification of parents by result type (causal variant versus uninformative result). 

Randomization occurred after the return-of-results visit when parents would receive the 
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enhanced genomic report (after baseline survey: intervention arm or at 3 months: usual care 

arm). 

Quantitative measures in the baseline and 3-month surveys were chosen based on parent 

interviews in Aim 1. Aim 3 employed an Explanatory Sequential Design,18 a research 

methodology in which a researcher obtains quantitative data in a first phase (baseline and 3-

month surveys); then, in the second phase, qualitative data are collected (interviews) and 

related to the quantitative data. This methodology is particularly useful in in guiding analysis of 

the responses on the surveys when combined with additional data gained through qualitative 

feedback in the form of short interviews and in-depth interviews. The surveys and interviews 

were designed to determine factors that influenced parent use of the enhanced report and 

parent comfort in communicating about the child’s health. Qualitative interviews followed the 

baseline and 3-month surveys, as it was unlikely that quantitative measures alone would offer 

complete understanding of the overall report experience due to the novel nature of this 

intervention. 

2. Study Cohort  

The study cohort was comprised of parents of children with rare, unexplained, intellectual 

disability (ID) and autism spectrum disorder (ASD) enrolled in the Whole Genome Sequencing 

Research Study and health care providers who were associated with the WGS research study 

(utilizing a study within a study approach). The inclusion criteria for participation in the WGS 

Research Study were: child under the age of 21; both parents available and consent to being 

sequenced along with the child; child with a diagnosis of ID, ASD, or multiple congenital 

anomalies suspected to be genetic in origin; child does not yet have a genetic diagnosis; and 

child has had a normal chromosomal microarray.  

These children present with complex medical care requirements and, because they have no 

identified etiology, often there is little or no specific guidance to coordinate appropriate care. 

The study offered the family genome sequencing for their child with the potential to find a 

diagnosis that could offer important outcomes, including (1) unified efforts at care 

management, (2) family planning, (3) educational planning, and (4) anticipation of future health 
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issues. Establishing a diagnosis ends the diagnostic odyssey, which saves unnecessary medical 

costs and burden for the parents.2 Application of genome sequencing approaches in the context 

of neurodevelopmental brain disorders (such as ID) has consistently yielded diagnoses in 30% 

to 40% of individuals tested.1, 2 Each of the diagnostic outcomes referred to above relies on 

parents and providers understanding the genomic results and the child’s diagnosis associated 

with them. Therefore, this population exemplified the need for a vehicle to enhance 

communication of information related to rare genetic diagnosis in the absence of best practices 

or evidence-based clinical recommendations.  

These parents were chosen as most appropriate participants for this study because they 

have the primary responsibility for the care and management of their children with chronic, 

rare conditions and are the recipients of communication regarding their children’s test results. 

Both parents were required to be enrolled in the WGS study for purposes of genomic results 

interpretation, and thus both parents were invited to participate in this study. Having both 

parents available offered the opportunity to capture potential differences in response to the 

enhanced report between fathers and mothers, something that has not been studied previously 

in the context of return of results to pediatric patients.  

Report Development (Aim 1): Eighty-four parents participating in the WGS study were eligible 

to participate in the development and design of the enhanced genomic report. Parents were 

contacted by the study coordinator and invited to come in for either an interview (development 

round 1) or focus groups (development round 2).  

The provider cohort included physicians who care for children with ID and ASD—many 

of these providers were associated with the WGS Study Oversight Committee. Only 1 provider 

in the interview group cared for a child who was enrolled in the WGS study. Table 3 describes 

the characteristics of the providers who participated as stakeholders in the report design. These 

providers were invited to participate in individual interviews through personal email contact by 

the study PI or study staff. The primary reason for not participating in an interview was lack of 

availability due to clinical responsibilities. 
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Table 3. Providers Involved in Development of the Enhanced Report Content and Design (Aim 1) 

Provider Characteristics Male/Female Practice Experience 

Internal medicine/pediatrics Female < 10 years 

Internal medicine/pediatrics Male < 10 years 

Pediatric cardiologist Female > 10 years 

Neurodevelopmental pediatrician Male > 10 years 

Internal medicine Male > 10 years 

Pediatric gastroenterologist Male > 10 years 

 

Report Deployment (Aim 2): A convenience sample of department research assistants who 

were not involved in this study and representative patients was selected to perform the 

iterative user-testing of the enhanced report within the EHR system.  

Randomized Trial (Aim 3): Parents who had completed a genetic results return visit with the 

WGS genetics team were invited to participate in the randomized trial of the enhanced results 

report. The family genetics visit included a review of the research laboratory report, limitations 

of sequencing, and the result for the child—i.e., a causal variant (diagnostic result) was found to 

explain the child’s set of symptoms or no causal variant (uninformative result) was found and 

no explanation was currently apparent. A comprehensive summary letter describing the 

discussion and results was composed by the medical geneticist and sent by mail to the family 

after the session. This process is representative of current standard practice in which laboratory 

reports are designed for and delivered to health care providers who then report the 

information to the patient/parent. Summary letters are commonly sent by genetics 

professionals to their patients. Parents were informed during one of their WGS study visits of 

the potential to participate in a new study about test reports.  

After the WGS results visit, the study coordinator sent a letter and baseline survey to 

parents. Parents were given the option to signal their participation in the trial of the enhanced 

report by completing and returning the baseline survey. Once the baseline survey was returned, 
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the parent was considered enrolled in this phase of the study; those who did not complete a 

baseline survey did not participate in the trial of the enhanced report. 

Eighty-four eligible parents were stratified by genomic test result (diagnostic versus 

uninformative) and then randomized (as couples, N = 42) within each group by the study 

coordinator using a random number generator to receive either the enhanced genomic report 

(intervention) or usual care (control). Randomization by couples was chosen, recognizing that 

randomization at the individual level could lead to contamination and spillover if one member 

of the couple were in the usual care arm and the other in the intervention arm. To test the 

impact of the enhanced genomic report regardless of test result, parent-couples who received a 

diagnostic result were evenly allocated to intervention or usual care arm—as were all parent-

couples who received an uninformative result. Parents and investigators were blinded to the 

randomization.  

3. Study Setting 

Geisinger is a rural integrated health care delivery system that serves approximately 

500,000 patients in central, south central, and northeast Pennsylvania and southern New 

Jersey. The study population was drawn from current Geisinger patients who are under age 21 

and who are seen in outpatient pediatric clinics. Many of the patients in the study reside in 

areas classified as underserved by the Department of Health and Human Services. Issues of 

internet accessibility are a concern to the study population, as much of the Geisinger service 

area does not have broadband fiber-optic connectivity, nor in many cases even basic cable. 

Consequently, Geisinger’s e-health strategy includes solutions that allow many patients to 

connect electronically with the health system even in underserved areas; one example is the 

ability to access the patient portal of the EHR securely via smartphone. In addition, the option 

to receive a print version of the genome results reports was offered. 

4. Intervention and Choice of Comparators 

The intervention consisted of deployment of an enhanced genomic results report, referred 

to as GenomeCOMPASSTM; it was delivered through the patient portal of the Geisinger EHR to 

patients and providers. As previously published,16 this enhanced results report was developed 
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through engagement of parents and providers during Aims 1 and 2 of this study, and is 

described in the results section of this report. Choice of comparators is relevant only to Aim 3, 

the randomized trial to study the impact of the enhanced report created through Aims 1 and 2 

compared to usual care practice. In usual care practice, the laboratory reports are rarely given 

directly to patients/parents; rather, test results are discussed during a clinic visit and summary 

letters are sent to synthesize and interpret the complex and comprehensive nature of the 

information discussed at the visit. Therefore, as shown in Figure 3, the comparators for Aim 3 

were usual care (clinical return of results with summary letter) plus enhanced genomic report 

via the Geisinger EHR (intervention) versus usual care (clinical return of results with summary 

letter) without the enhanced genomic report (control). Crossover of the control group to 

intervention arm occurred at 3 months post-baseline.  

The intervention, the enhanced online report, was not intended to replace the laboratory 

report or the clinical visit to discuss test results (usual care); rather, it was intended to present 

the genomic result from the laboratory in language accessible to patients, family members, and 

non-genetics providers. In addition, the enhanced genomic report provided access to 

supportive information and resources commonly discussed at the clinical visit but rarely 

included in the laboratory results report. 

5. Follow-up 

Exposure period to the intervention is specific to Aim 3 only and, for study purposes, 

includes the time between the initial provision of the enhanced report and the 3-month post-

exposure survey and follow-up interviews. However, the enhanced report is a part of the child’s 

medical record; therefore, exposure to the intervention is ongoing for both parents and 

providers as part of normal clinical care. Parents and providers could access the report through 

the Geisinger patient portal whenever it was thought necessary, as access to information was a 

key outcome of the study. 

6. Study Outcomes  

Aim 1 and Aim 2: The primary outcomes were the development of a patient-centered report 

through user-centered design and the deployment of the report through the EHR system. 
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Secondary outcomes for these aims included acceptability of electronic delivery, and how 

parents and providers envisioned using such a report. Parents and providers, independently 

and without solicitation, remarked that they envisioned such a report would be valuable and, as 

designed, would be an improvement over standard genetics laboratory reports. Aim 3: Table 4 

lists the primary and secondary outcomes for Aim 3.  

Survey measures were selected to represent the outcomes defined as most important 

by our patient investigator, the engaged parents, and the health care providers who 

participated in the qualitative work completed in Aims 1 and 2. All team members also 

contributed to the outcomes chosen for Aim 3. Primary outcomes included actual use of the 

enhanced report as measured by analytics within the GenomeCOMPASS™ tool and patient 

satisfaction as measured by surveys and interviews after the report was released. Secondary 

outcomes included how the report was used by patients and providers, unintended 

consequences of implementing the report through the EHR system, decision regret, patient–

provider communication, and the impact of genetic test results. Survey scales (see Appendix for 

the complete survey) were chosen from existing validated measures (Table 5) to reflect themes 

identified by patients and providers during the initial report development (Aim 1) as being of 

primary importance to them. Other measures, such as health literacy20 and numeracy,21 were 

chosen based on literature indicating the relevance of these measures to patient-facing tools. 

Decision regret24 was chosen to ascertain if parents regretted having participated in the WGS 

study, as we hypothesized that those who regretted participating may be less satisfied with any 

communication from the study, regardless of whether they received the enhanced report or 

the usual-care summary letter. As shown in Table 4, some of these outcomes are available from 

quantitative measures, while others are qualitative, in keeping with our overall explanatory 

sequential mixed methods design.18 
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Table 4. Data Collection Methods, Data Sources, and Survey Measures Utilized by Outcome to Test 

Impact of Enhanced Genomic Report (Aim 3- Randomized Trial) 

Outcome Collection Method Measure Timing of Collection 

Primary Outcomes 

Utilization COMPASS 

Whether/how often 

report was accessed and 

by whom 3-month survey 

Satisfaction Parent survey 3 survey questions 

3 months post-

intervention 

Impact Parent interview Structured interview 

3 months post-

intervention 

Demographics 

Literacy  Parent survey Scale – HINTS  Baseline survey 

Numeracy  Parent survey Scale – HINTS  Baseline survey 

Race/ethnicity  Parent survey Scale   Baseline survey 

Secondary outcomes 

Decision regret Parent survey Scale – Decision Regret 

Baseline, 3 months post- 

intervention 

Report impact Parent interview Structured Interview 

3 months post-

intervention 

Communication 

Survey and 

Interviews 

Scale – HINTS  

Structured interview 

Baseline, 3 months post-

intervention 

Unintended 

consequences Parent interview Structured interview 

3 months post-

intervention 

 

7. Data Collection and Sources 

Report Development (Aim 1): Parent-participant interviews using a semistructured interview 

format were completed with 9 individuals. A copy of the semistructured interview guides can 

be found in the Appendix. Two focus groups using structured interview guides were conducted 
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with 5 individuals. Qualitative interviews with 6 providers involved with the WGS study or who 

care for children with special health needs were conducted using a semistructured interview 

guide. In all cases, thematic saturation (no new information learned) was achieved with the 

reported population, obviating the need to engage more participants prior to moving forward 

to Aim 2.  

Report Deployment (Aim 2): Structured usability sessions were conducted with a convenience 

sample of 5 individuals who were patients and/or departmental research assistants not 

involved with the WGS or PCORI study. Usability testing is a process for a researcher to evaluate 

a product or application with representative users. The content is not evaluated; rather, the 

process of “clicking” through a webpage and navigating a website are tested. Sessions were 

conducted iteratively until the enhanced report as deployed appeared to work properly in the 

EHR system with optimal usability from the parent perspective. 

Randomized Trial (Aim 3): Data collection for the randomized prospective pre–post crossover 

trial included quantitative and qualitative methods. Quantitative data were collected through 

multiple combined validated survey scales chosen to represent the themes identified by 

parents as most important in Aim 1. At baseline all scales were administered; however, the 

scales that collected demographics and assessment of health literacy20 and numeracy21 were 

not included on the 3-month surveys. The baseline measures relied on questions used in the 

Health Information National Trends survey,21 including the numeracy, general health, internet 

use, and information-seeking assessments. Two scales designed for assessment involving 

genetics were chosen. Psychological Adjustment to Genetic Information Scale (PAGIS)22 was 

used to ask about certainty of knowledge about genetic information, and an adapted form of 

the Multidimensional Impact of Cancer Risk Assessment (MICRA)19 provided responses relative 

to the impact of genetic testing. The Health Information Orientation Scale23 was used to assess 

health information preferences and engagement with information sources. The Decision 

Regret24 Scale was described above. Survey measures and the timing of their inclusion in the 

various survey instruments are listed in Table 5. The surveys were sent by US Postal Service 

with a return envelope at baseline and 3 months (intervention), or baseline, 3 months, and 3 

months post-intervention (control with crossover). Structured interviews were conducted at 3 
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months post-intervention to further understand the utilization, impact, and unintended 

consequences of the enhanced report.  

Table 5. Survey Measures and Timing of Assessment (With Citations) Utilized to Evaluate 

Impact of Enhanced Genomic Report (Aim 3- Randomized Trial) 

Scale Items Measure Baseline 

3 

Months 

3 Months post-

intervention 

(Crossover 

ONLY) 

Adapted MICRA19  22 Impact of genetic testing x x x 

Health Literacy20 1 Functional health literacy x 
  

Numeracy21 4 Numeracy  x 
  

Psychosocial Adjustment 

to Genetic Information 

(PAGIS)22 (CV Only) 10 

Certainty subscale – 

understanding of information x x x 

Health Information 

Orientation Scale23 8 

Health information preferences 

and engagement with sources x 
  

General Health21 6 

General health and confidence 

caring for health/child’s health x x x 

Provider 

Communication21 8 

Communication with provider 

and using internet w/provider x x x 

Internet Use and Info 

Seeking21 7 

Internet use, confidence w/ 

resources, use of other 

resources x x x 

Demographics 10 

Income, age, gender, education 

attainment x 
  

Decision Regret24  6 

Decision regret for genetic 

testing child x x x 

TOTAL QUESTIONS 82 
  

67 67 
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Thirteen of the 14 parents who participated in the design of the enhanced report (Aim 

1) were among the 52 parents who participated in the randomized trial to study impact of the 

report (Aim 3). However, report design involved hypothetical examples of results and occurred 

prior to any parents receiving their own child’s result. At the time of the Aim 1 qualitative work, 

parents were not told that such a report would be developed relative to their child; rather, 

parents participated in order to develop an example report.  

Recognizing that survey completion was crucial to Aim 3, several processes were 

implemented to maximize completion of the baseline survey for enrollment and for the follow-

up surveys. Phone calls were initiated 2-3 weeks following survey deployment to encourage 

parents to return the survey, and an offer was made to complete the survey over the phone. 

After 3 messages/contacts, a second mailing of the survey was sent to parents with outstanding 

surveys. To further maximize the follow-up rate, 1 last attempt was made in the final month of 

the project to allow parents with outstanding surveys to complete a short, structured interview 

via telephone. A comprehensive tracking database was employed to record parent dispositions 

and reasons for not returning the survey or not using the enhanced report as reported by 

parents. 

After the 3-month post-enhanced report survey and/or short interview, parents in both 

arms were also offered the opportunity to participate in an in-depth semistructured interview. 

To maximize participation, interviews were conducted over the telephone at a time convenient 

to parents. 

8. Analytical and Statistical Approaches 

This study was initiated prior to the draft and finalized PCORI methodology standards; 

therefore, this study could not be designed to specifically include or address the current 

standards. Those that were addressed are detailed in the table of standards listed in the 

Appendix. One of the key methodology standards, heterogeneity of treatment effects analyses, 

was possible to consider, based on stratification by result (diagnostic versus uninformative) and 

planned surveys of both parents (mothers versus fathers). Such analyses were ultimately not 

appropriate due to the small sample sizes of parents who completed both baseline and post-
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intervention surveys (N = 15 intervention arm, N = 20 crossover arm), the small sample size of 

parents who actually opened the enhanced report and completed the surveys from either arm 

(N = 15), and the even smaller sample of parents who opened the report, completed surveys, 

and had a diagnostic result (N = 4).  

Report Development (Aim 1): Given the lack of information on laboratory reports developed 

for patient and provider use, this aim utilized qualitative methods to most effectively engage 

these key stakeholders in developing a patient-centered report. All interviews and focus groups 

were audio-recorded and transcribed. Patient and provider responses were coded to capture 

language and information preferences of parents and providers based on the lived experiences 

of receiving genomic sequencing results, using an existential phenomenological conceptual 

framework.25  

Report Deployment (Aim 2): Standard practices of usability testing—such as observation, 

navigation tracking, and think aloud—were employed to iteratively test the integration of the 

enhanced report into the EHR system. Throughout usability testing, the content of the report 

did not require change or reorganization. Navigation challenges were noted (e.g., links that did 

not connect) and resulted in changes until users could go through the report without any 

glitches. Usability testing continued until all testers reported that they could click through the 

entire report without problems. The COMPASS™ application recorded whether the report was 

actually accessed by the parent as part of deployment, thus providing objective use data for 1 

of the primary outcomes of Aim 3. 

Randomized Trial (Aim 3): For the quantitative analysis (Phase 3 experimental phase) it was 

predicted that it would be difficult to perform a precise power calculation until the specific 

survey scales were identified. The scales were to be chosen based on the patient input from 

stakeholder engagement via interviews and focus groups in the developmental phases of the 

study (Aims 1 and 2). As a first approximation over the range of instruments that could be used, 

a 2-sided, 0.05 level Wilcoxon rank sum test indicated that we would have 80% power to detect 

a difference between groups in change from baseline on any continuous measure in standard 

deviation units of 0.76 with 30 subjects per group, 0.65 with 40 per group, and 0.58 with 50 per 

group. We also planned to adjust for baseline characteristics, such as severity of disease and 
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education level of parents, in regression models for the outcomes of interest and to assess 

suitability of linear regression models for continuous outcomes through diagnostics of 

residuals. Detected differences in parents’ responses after access to the enhanced report could 

signify increased satisfaction and understanding of the result and improved communication 

with providers and could represent a clinically meaningful contribution to practice. 

Unfortunately, final sample sizes were too small to detect change based on power 

calculations (N = 28 intervention arm, N = 24 control arm), meaning that only descriptive 

statistics were appropriate and conducted on baseline, 3 months post-baseline surveys (usual 

care arm prior to crossover), and 3 months post-report surveys (intervention and crossover). In 

the case of missing data, when survey measures contained summary scores, a mean score was 

calculated based on responses provided. This statistical method for handling missing 

information is typical for the scales used (Table 5); however, it may result in an underestimation 

of the respondent summary score. As described above, efforts to reduce missing surveys and 

clear instructions and pretesting of the survey instrument were used to reduce the potential for 

parents not to answer individual questions. We also examined respondent answers to 

individual questions in each scale and in summary scores to reduce the impact of using scale 

scores calculated only on responses provided. Write-in responses for the question regarding 

from whom respondents sought medical information were categorized by study staff for 

analysis. Inferential statistical tests were not conducted due to the small sample size of parents 

who actually opened the report (N = 15).   

Subgroups included parents whose child received a causal variant result on WGS (a 

cause for their child’s symptoms was found) and parents whose child received an uninformative 

non-diagnostic result (no causal variant). These subgroups were anticipated and accounted for 

by stratification prior to randomization, as described in Section 9; however, the number of 

children receiving a diagnostic result was much smaller than anticipated (N = 7). Additionally, 2 

parents in the usual care with crossover arm who had children who received a diagnostic result 

did not answer any questions in the PAGIS subscale22 on the 3-month post-report survey. In this 

case, summary scores were analyzed only for the parents who completed these questions 

during the descriptive analyses. 
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Qualitative analyses on interviews after the enhanced report were conducted as in Aim 

1. Themes analyzed for Aim 3 included satisfaction with report, use of the report to 

communicate with others, technical issues with the EHR report, reasons for using/not using, 

and suggestions for improvement. All parents were eligible and invited to complete a short 

semistructured interview and an in-depth interview.  

9. Conduct of the Study and Final Study Protocol  

Participants were recruited from an ongoing clinical research study, the WGS study 

mentioned previously and approved under the Geisinger Health System Institutional Review 

Board (IRB# 2012-0187). The Geisinger IRB approved this project and all amendments as a 

separate study (#2013-0594). The randomized trial was registered at clinicaltrials.gov (ID# 

NCT02504502). 

Report Development (Aim 1): Semistructured individual interviews were completed with 

parent participants; they were followed by 2 focus groups with parent participants for 

evaluation of additional concepts that emerged from the interviews, a prognostic table, and for 

design of the added information. Report samples for providers as well as the parent-designed 

reports were given to a convenience sample of medical providers comprised of pediatric 

specialists, med-peds specialists, and an internist for their response to the design.17 The 

endpoint for Aim 1 was the development of the content for the enhanced report for use in Aim 

2 and Aim 3 of the study. Parent participants were engaged via recruitment letter, followed by 

telephone call by study staff inviting participation in an interview or focus group. The study PI 

sent personal email invitations to participate to the providers; study staff coordinated 

interviews. Interviews and focus groups were conducted by study staff proficient in this type of 

data collection. Parents and providers were provided a $25 gift card on completion of the 

interview or focus group. 

Report Deployment (Aim 2): Participants engaged for usability testing were recruited by 

personal email from study staff and offered the opportunity to test the enhanced genomic 

report.  
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Randomized Trial (Aim 3): Parents (as couples) were first stratified by genomic test result 

(diagnostic versus uninformative) and then randomized by the study coordinator (as couples 

within each group) to receive either the enhanced genomic report (intervention) or the 

summary letter (usual care with crossover). Parents were not told to which arm they were 

randomized. All parents of children in the WGS research study were invited into the 

experimental arm (Aim 3) via letter explaining the randomized trial along with the baseline 

survey. Parents were enrolled in the randomized trial if they completed the baseline survey. 

Over the course of the experimental phase, individuals completed either 2 survey instruments 

(baseline, 3 months post-enhanced report) for the intervention arm or 3 surveys (baseline, 3 

months, 3 months post-enhanced report) for the crossover arm. At 3 months post-enhanced 

report (intervention or crossover), enrolled participants were also invited via recruitment letter, 

followed by phone call, to participate in an in-depth interview about using the enhanced report. 

All surveys were conducted via mail with the option to complete via telephone if desired; all 

interviews were conducted via telephone. Participants were provided a $25 gift card at the 

completion of each survey and interview. 

One major change from the original study protocol as proposed involved removal of the 

requirement for a provider visit after the initial release of the enhanced report. Initially, it was 

thought that scheduling an extra visit focused on the reports for patient and provider would 

provide an opportunity to study its use in the clinic. However, in consulting with our 

participants and reviewing the number of visits these children have with the health system, it 

was decided that scheduling this extra visit was not practical or respectful of the parents’ time. 

Therefore, we decided that due to the frequent encounters of the children with the medical 

system, requiring an additional visit just for purpose of reviewing the enhanced report would 

place an undue burden on both patients and providers. We felt the ability to track provider and 

patient access of the enhanced report was an acceptable alternative to the planned single visit 

assessment focused on the report, as it allowed data collection in a pragmatic way; it increased 

the generalizability of findings and reduced the potential Hawthorne effect from a visit focused 

on the report.26  
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Another small change to the protocol involved the addition of a final, short, structured 

interview administered by phone at the end of the study with parents who had not returned 

the 3-month post-report survey. Due to the low utilization of the report and return of surveys, 

this short, structured phone interview was added after the 3-month post-report survey to elicit 

information about access and barriers and then invite the parent to participate in an in-depth 

interview. Study staff contacted all parents by phone approximately 1 month after all 3-month 

post-enhanced report surveys had been sent. This resulted in the completion of 8 short 

interviews and 1 in-depth interview with the intervention group (Figure 3) plus 10 short 

interviews and 4 in-depth interviews with the crossover group. As shown in Figure 3, these 

short and in-depth interviews were completed both with parents who returned the surveys and 

with those who did not, in order to understand the utility and barriers of the enhanced report. 

 

RESULTS  

Specific Aim 1: Develop a genomic laboratory report with advanced functionality, including 

point of care education and clinical decision support. Development will use providers and 

parents of affected patients to provide feedback on the desired elements for the provider and 

patient views and the usability of the report. 

Results for this aim are available in greater detail elsewhere.16,17 Qualitative interviews 

were conducted with 9 parents, and 2 focus groups were conducted with 5 parents. Individual 

interviews with participants lasted 60-90 minutes; focus groups lasted approximately 90 

minutes. The major reason given by parents who declined to participate in the interviews or 

focus groups was lack of availability—even though we offered times during evenings and 

Saturdays to increase access for working parents. Other parents chose not to participate in the 

report design due to lack of time, interest, or pressures associated with caring for their child’s 

chronic condition. Three families moved out of the area and had no further contact with the 

health care system and were therefore ineligible.  

The qualitative data were collected via audio-recording and transcribed by secure 

hospital transcription services. Transcriptions were evaluated using emergent categorical codes 
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related to improvement in the report, communication success, and additional needs noted by 

participants. The patient investigator participated in all thematic analyses to ensure 

representation of the patient perspective in the thematic interpretation of data.  

Three themes emerged (Table 6): (1) Parents described a continual search for valid information 

and resources regarding their child’s condition, a need that prior reports did not meet; (2) 

parents believed that the genomic report would help facilitate communication with physicians 

and family members; and (3) parents identified specific items that they appreciated in a 

genomics report: simplicity of language, logical flow, visual appeal, information on what to 

expect in the future, and recommended next steps.  

Table 6. Interview Themes Expressed by Parents Used to Guide Report Design (Aim 1 – Report 

Development) 

Theme Example Quotes 

Valid information and resources 

are not provided by standard 

reports 

 ”[I received a report] printout one time. It was just a 

copy of like the X chromosome things …and, like, you 

could see the differences in some of it, but that was it. 

There was no explanation.” #1407 

Need to facilitate communication 

with family and physicians 

 ”...Where it would be nice to have it all in a report for 

us … and if we wanted to take it to our family doctor, 

we could take it wherever or even family members 

and have them look over it and have them understand 

it, that would be great.” #1404 

Specific components: simple 

language, logical flow, visual 

appeal, what to expect, next steps 

 ”Straightforward, used everyday language”           “It 

didn’t get very technical, ‘cause like I said earlier, if it 

gets too technical, yep, it’s going right over my head. 

I’m not going to understand it, but this seemed to be a 

good level that I could understand.” #1405  

 

Additionally, parents identified the desired structural components (Table 7) that they 

deemed necessary to facilitate understanding and communication with providers and others. 
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Table 7. Final Elements of the Enhanced Genome Report as Determined From Patient and Provider 

Stakeholder Engagement (Aim 1 – Report Development) 

Final Section Headings for the Enhanced Genome Report 

Patient Demographic and Provider Information 

Primary Finding 

Clinical Rationale 

Secondary (Incidental) Findings 

Clinical Rationale 

Confirmatory Testing 

Clinician Resources 

Patient Resource 

Research and Clinical Trials 

SimulConsult® Patient Clinical Summary 

Prognosis Table©  

Next Steps: Care Management 

Inheritance and Family Implications 

Comprehensive Gene Variants List 

Technical Documentation of Sequencing Methods 

Table adapted from Stuckey et al.16 

 

The two focus groups specifically tested potential designs for a prognostic table—a component 

that emerged during the interviews. Parent responses are shown in Table 8. Important 

elements of the prognosis table included a comprehensive list of all possible signs and 

symptoms of the condition, how often those signs and symptoms were found, and when the 

sign or symptom might appear. Depending on the condition, there is a possibility that “early 

death” could be among the list of signs and symptoms. We did not evaluate parental response 

to the inclusion of this specific information. Additional information desired included specific 

direction for action, such as specialists to see or tests to have completed, that related to signs 
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and symptoms listed in the prognosis table. As described above, the testing of this 

comprehensive prognosis table was a direct result of the study patient co-investigator and 

other key stakeholders’ involvement; without them, the comprehensive version of the table 

would not have been tested in the focus groups. 

 

Ten providers were recruited for interviews about the report; however, information was 

repetitive after 5 interviews (saturation). Therefore, interviews with pediatric providers ceased, 

and 1 additional provider, from adult internal medicine, was added for contrast from the 

pediatric point of view; this change resulted in 6 physicians who participated in semistructured 

interviews. Analysis of the coded transcripts resulted in the recognition of 3 constructs around 

communication of genome sequencing results (Table 9): (1) Providers agreed that whole 

genomic sequencing results are complex, and they welcomed a report that provided supportive 

interpretation information to accompany sequencing results; (2) providers strongly endorsed a 

report that included active clinical guidance, such as reference to practice guidelines; and (3) 

Table 8:  Parent stakeholder response to different conceptual formats of the prognostic table (Aim 1 – Report Development)*
Evaluation 
Concept 
Sheets Appreciated Not Appreciated Suggestions
Concept 1 Gives ideas what to look for in the future Classifications: Few, Some, Most Use percentages

Timeframes very helpful
Would use as baseline reference
Monitoring recommendations
Everything on it is necessary
Can use with provider for discussion

Concept 2 Findings ordered by likely possibility Difficult to read
Must read every word to understand
Don't like anything about the concept

Concept 3 Clearly divided into sections Not color coded
Can scan quickly Too much black text on white 
Recommends specialists to see
Answers concern of where to go next
Provides accepted listing of special needs

Concept 4 Very detailed and specific Medical terminology
More information is better
All the findings available, not just "important" ones
Allows for disussion of behavioral and physical findings

Perhaps separate into 
columns to make 
easier to read
Provide actual names 
of specialists in 
healthcare system

Define all medical 
words and offer 
function to check off 
matching symptoms

Adapted from Stuckey H, Williams JL, Fan AL, Rahm AK, Green J, Feldman L, Bonhag M, Zallen DT, Segal MM, Williams MS. Enhancing 
genomic laboratory reports from the patients' view: A qualitative analysis. Am J Med Genet A. 2015 Oct;167A(10):2238-43

*Copies of the Concept sheets in the Appendix. 
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providers valued the genomic report as a resource that would serve as the basis to facilitate 

communication of genome sequencing results with their patients and families. Providers also 

desired a provider-specific report containing information about the technical specifications of 

the genomic sequencing and the list of variants found in the patient for future reference, and 

they wanted this information to be in the patient’s medical record and accessible during the 

patient visits. In response to the request by parents for more information about what to expect 

in the future, a table (see Figure 1 for excerpt) was developed to provide data on prognosis, 

physical findings, and some behavioral findings. Similarly, providers expressed that they found 

this prognosis table to be a valuable asset that they would use in their clinical visit with the 

family. They indicated that the table provided needed information about the rare condition in a 

format that they were accustomed to using and that it was organized in the way pediatricians 

think about child development. Providers also envisioned opening the report in the patient’s 

EHR during a clinical visit and admitted they were unlikely to review it beforehand. Providers 

Construct Enhanced report addition interpretation of provider response exemplar quote
Clinical Rationale section 
provided explanation of 
gene function and brief 
summary of clinical 
information

Clinical Rational is needed but can be 
brief with immediately relevant 
information only

“I like the level of detail that it gives, not 
excessive, .. But enough.”

links included went 
directly to the relevant 
material for the diagnosis 
in OMIM and 
GeneReviews

Links are useful for providers who 
want/need additional information 
about the condition above what is 
provided in the report

“I can look at the report and ... click a link. I 
actually have a better idea when I bring the 
patient in to know what to tell them and then 
offer resources.”

Technical section 
reporting laboratory test 
information, definitions of 
pathogenicity, and lists of 
variants for future 
research 

Information is necessary to be in 
record, but unlikely to be viewed by 
provider. Defintions however, should 
be provided, as well as date stamp

“I have no clue of what it means or what it 
does, so I don’t know that I’m going to go 
there. . . ..But it is good information that 
should be in the record. I think it must be 
there but it’s just in the background.”

Provide active 
clinical guidance 

Prognostic table added 
with guidance broken 
down by time

Prognotic table format is extremely 
valuable to providers and helps them 
manage care

“I love it—no clicks, detailed, comprehensive 
enough that I didn’t feel I needed another 
source—everything a pediatrician would 
think about.”

Prognostic table added 
with guidance broken 
down by time

prognostic table would be used as a 
communication and management tool

“[this table is an]. . . excellent, helpful way to 
get at the temporal aspect and . . .points out 
that not every child has to have every finding. 
This helps in family communication about 
what [the family] need to worry about or not. 
. .”

Next Steps section added 
to assist with 
management

Next Steps section can help providers 
frame information and discuss 
disease progression care

“I would pick it up when I’m having a 
conversation. I’m on the same page with you 
[patient] and this is what we’ll look for as a 
primary care [provider].”

genomic results 
are complex

Provide a resource 
to facilitate 

communication 

Table 9  Themes expressed by providers which guided report design (Aim 1 – Report Design)
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reported this enhanced report would help them confidently discuss the results with patients 

during the visit, particularly if they also had access to the patient version of the genomic report. 

Overall, providers indicated the report was better than the current laboratory report, with one 

provider stating, “I think this looks great, and I think it is much more helpful than what I 

currently receive.”  

Specific Aim 2: Deploy the report for patients and families and their providers. The report will 

be presented to clinicians in the electronic health record and to patients either through a 

secure patient portal or by giving access to parts of the EHR. 

An electronic platform was required to convey the report content as preferred by 

parents and providers (Aim 1 – development) and to make the information available to both 

patients and providers within the Geisinger EHR. A web-based tool, COMPASSTM, already 

utilized within Geisinger for other purposes, was selected as the vehicle upon which to build the 

enhanced genomic results report. COMPASSTM is a software platform developed at Geisinger 

Health System intended to work as an add-on to EHRs. Its main purpose is to manage secure 

data exchange as well as patient and provider access to patient-reported data capture and 

clinical display tools utilized within Geisinger Health System. It is intended to improve patient 

engagement in their care and enhance patient–provider communication. This allowed for an 

enhanced report that is tied into the patient’s medical record, accessible by providers, and 

available to patients and their parents through the electronic patient portal. 

The COMPASSTM application relied on an administrative access point in which the report 

could be authored. The medical geneticist who returned results to the WGS study parents 

authored each of the reports in the administrative access suite of the application.27 The online 

enhanced genomic results report as deployed can be authored by designated authors for each 

individual genomic result. The COMPASSTM tool is set up so that the author can list the gene 

and variant result found after genetic testing. When genome sequencing is done, 2 types of 

results can be found. A genetic result that explains the physical findings that led to testing is 

called the primary result. However, genome sequencing may also lead to results for conditions 

that were not part of the reason for testing. These are often called incidental or secondary 

findings. In this population the primary results were expected to pertain to intellectual disability 
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or autism. An example of a secondary finding in this population would be a variant in BRCA1 

gene that confers an increased risk for breast and ovarian cancer. Both primary and secondary 

findings were reported in our study. For both types of results, the report can pull standardized 

information related to the specific patient from the EHR and relate the gene and variant found, 

specific diagnosis, prognosis associated with the diagnosis, and resources for parents and 

resources for providers, through use of the authoring tool. The report can also be updated and 

reissued as genomic information is revised, with older versions maintained in an archive. The 

enhanced report composition and display, dubbed GenomeCOMPASSTM, was found to be easy 

to navigate and informative by all beta-testers. 

Specific Aim 3: Study the impact of the tool from the perspective of providers and family of  

affected patients. 

All parents from the WGS study (N = 84 individuals) were stratified by sequencing result 

and then randomized as couples prior to being invited to participate in the trial of the enhanced 

report. Forty-two parental dyads were eligible to receive enhanced reports (Figure 4). Four 

individual parents were ineligible to participate: 1 parent died—unrelated to the study—and 3 

parents moved away from the study health care system (1 dyad divorced and only 1 parent 

moved away). Twenty-eight of the total 84 individuals did not complete the baseline survey and 

therefore did not participate in Aim 3. In total, 52 individuals completed the baseline survey 

and entered the randomized trial (Figure 4). Of the 28 who received the enhanced report 

(intervention), 21 (75%) completed the 3-month post-report survey and 1 also completed an in-

depth interview. Of the 24 parents in the usual care arm, 20 completed the 3-month post-

baseline survey (83%) and were sent the enhanced report (crossover condition). Fifteen (75%) 

completed the 6-month (3 months post-enhanced report) survey as shown in Figure 4.  
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Baseline survey RETURNED
N=52 (Variant=7; NCV=41)

Enhanced Report N=28
(Variant=3; NCV=25)

NOT 
Returned

N=28

Control  N=24
(Variant=4; NCV=16)

NOT 
Eligible

N=4

Deceased
N=1

Not in Area
N=3

3 month post-report survey SENT 3 month survey SENT 

*Prior to entry into the Randomized Trial, parents were stratified based on result received (NCV or CV) and then 
Randomized to receive enhanced report or control (to receive enhanced report later)
 
NCV – Non-Causal Variant: no genetic cause for the child’s symptoms was identified (no diagnosis received)

Short Int - short interview: abbreviated interview to reduce missing data and enhance understanding of use/non-use of 
the enhanced report

Figure 4 – Randomized trial (Aim 3) participant flow diagram

Eligible Parent-Participants (N=84)*

Variant
N=12

Non-Causal Variant (NCV)
N=72

Randomized Randomized

Enhanced Report
N=6

Control
N=6

Enhanced Report
N=36

Control
N=36

Baseline Survey SENT* 

Returned
N=21

NOT Returned
N=7

NCV
N=21

Variant
N=0

NCV
N=4

Variant
N=3

Enhanced Report

3 month post-report survey SENT

Returned
N=15

NOT Returned
N=9

NCV
N=11

Variant
N=4

NCV
N=9

Variant
N=0

Short Int
N=1

Short Int
N=6

Interview
N=1

Short Int
N=1

Short Int
N=2

Interview
N=2

Short Int
N=5

Interview
N=1

Short Int
N=3

Interview
N=1
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Baseline Parent Characteristics (Prior to Receiving Enhanced Report) 

Of individual parents, slightly more mothers than fathers completed the baseline survey 

(58% versus 42%) and most were white (96%), were married (88%), had at least some college 

(63%), and were employed (75%). Health literacy and numeracy was high; however, fewer than 

half reported accessing their child’s medical record through the MyGeisinger patient portal 

despite it being advised for the study and useful for caring for a child with undiagnosed ID or 

ASD. Only 7 individual parents (14%) received a diagnostic Causal Variant (CV) result for the child 

(Table 10). 

General Health of Participant/Child: More than 90% of the parent respondents described their 

own health as good, very good, or excellent. On a 5-point scale of “Not confident at all” to 

“Completely confident,” all respondents were a little confident or above in their ability to take 

good care of their health. This was not different between the intervention group and the usual 

care group. At baseline, 81.1% of parents rated their child’s health as good or better, and 

parental confidence in their ability to care for their child’s health was rated at 94.3% somewhat 

confident or above.  

Health Information Preferences23: The participants in this study are admitted information 

seekers with an overall high information engagement subscale score (mean score = 3) and low 

information apprehension subscale scores (mean = 0.75). On all items related to information 

seeking, greater than 90% of respondents affirmed information-gathering behavior. The 

majority (83%) of parents in both groups indicated that they use the internet to search for 

information about health or medical topics for their child, and 49% reported seeking health 

information from doctors or medical providers.   

Decision Regret24: Most parents had no regret regarding their child’s participation in the WGS 

clinical research study, with 90% agreeing/strongly agreeing that it was the right decision, 90% 

disagreeing/strongly disagreeing that they regretted the choice, and 89% saying they would do 

it again, regardless of whether a diagnostic result was found.  

Psychosocial Adjustment to Genetic Information Scale (PAGIS)22: The 7 parents at baseline 

who received a diagnostic result for their child received this scale and reported certainty 
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subscale score of 4.8 (range 1-5), indicating high baseline certainty in their knowledge about 

the result prior to receiving the enhanced report.  

MICRA Scale19: Most parents (82.4%) were never or rarely upset or sad (74.5% rarely or never) 

by their child’s result. Nearly all parents (97.9%) reported they never or rarely felt the result 

made it hard to cope with the child’s diagnosis; however, 60.9% also reported sometimes or 

often feeling frustrated that there were no definite health guidelines for the child. 

Table 10. Baseline Characteristics of Randomized Trial Individual Parent Participants (Aim 3 – Trial) as 

Reported to clinicaltrials.gov 

  All Respondents 

(n = 52) 

Enhanced Report 

(n = 28 ) 

Usual Care 

(n = 24 ) 

n % n % n % 

Variant Resulta 
      

Causal variant found 7 13.5% 3 10.7% 4 16.7% 

No causal variant found 45 86.5% 25 89.3% 20 83.3% 

Sex 
      

Male 23 44.2% 12 42.9% 11 45.8% 

Female 29 55.8% 16 57.1% 13 54.2% 

Race 
      

White  49 96.1% 26 92.9% 23 100.0% 

Other 2 3.9% 2 7.1% 0 0.0% 

Missing 1 1.9% 0 0.0% 1 4.2% 

Ethnicity 
      

Hispanic 2 3.9% 2 7.1% 0 0.0% 

Non-Hispanic 49 96.1% 26 92.9% 23 100.0% 

Total 51 
 

28 
 

23 
 

Missing 1 1.9% 0 0.0% 1 4.2% 

Marital Status 
      

Now married 45 88.2% 24 85.7% 21 91.3% 

Divorced 3 5.9% 1 3.6% 2 8.7% 

Separated 2 3.9% 2 7.1% 0 0.0% 
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Never married 1 2.0% 1 3.6% 0 0.0% 

Missing 1 1.9% 0 0.0% 1 4.2% 

Education 
      

Some high school (9-12) 4 7.7% 0 0.0% 4 16.7% 

High school graduate or GED 10 19.2% 7 25.0% 3 12.5% 

Post–high school training 

other than college 

7 13.5% 5 17.9% 2 8.3% 

Some college 13 25.0% 6 21.4% 7 29.2% 

Bachelor’s degree 9 17.3% 6 21.4% 3 12.5% 

Master’s degree 8 15.4% 4 14.3% 4 16.7% 

Doctor/professional degree 1 1.9% 0 0.0% 1 4.2% 

Income 
      

Less than $15,000 1 2.0% 1 3.8% 0 0.0% 

$15,000 to $29,999 4 8.0% 1 3.8% 3 12.5% 

$30,000 to $44,999 6 12.0% 4 15.4% 2 8.3% 

$45,000 to $59,999 8 16.0% 2 7.7% 6 25.0% 

$60,000 to $89,999 18 36.0% 14 53.8% 4 16.7% 

$90,000 to $149,999 5 10.0% 2 7.7% 3 12.5% 

$150,000 to $199,999 5 10.0% 2 7.7% 3 12.5% 

$200,000 or above 3 6.0% 0 0.0% 3 12.5% 

Missing 2 3.8% 2 7.1% 0 0.0% 

Health Literacy and 

Numeracy 

      

How Confident Are You Filling out Forms by Yourself? 

Never 1 2.0% 0 0.0% 1 4.2% 

Occasionally 6 11.8% 4 14.8% 2 8.3% 

Sometimes  9 17.6% 4 14.8% 5 20.8% 

Often 6 11.8% 4 14.8% 2 8.3% 

Always 29 56.9% 15 55.6% 14 58.3% 

Missing 1 1.9% 1 3.6% 0 0.0% 

How Easy or Hard Do You Find It to Understand Medical Statistics? 
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Very easy 11 21.6% 6 22.2% 5 20.8% 

Easy 25 49.0% 12 44.4% 13 54.2% 

Hard 15 29.4% 9 33.3% 6 25.0% 

Very hard 0 0.0% 0 0.0% 0 0.0% 

Missing 1 1.9% 1 3.6% 0 0.0% 

How Often Have You Accessed Child’s Health Information Online Through the MyGeisinger Website 

or App in the Past 12 Months? 

None 29 58.0% 17 63.0% 12 52.2% 

1 to 2 times 4 8.0% 2 7.4% 2 8.7% 

3 to 5 times 8 16.0% 3 11.1% 5 21.7% 

6 to 9 times 2 4.0% 2 7.4% 0 0.0% 

10 or more times 7 14.0% 3 11.1% 4 17.4% 

Missing 2 3.8% 1 3.6% 1 4.2% 
aCausal variant: a genetic cause for the child’s symptoms is found. No causal variant: no genetic cause was found 
to explain the child’s symptoms.  

 

Aim 3 Primary Outcomes: Report Access and Satisfaction 

Report Access: Based on data from the COMPASS tool, 15 of the 46 available reports were 

accessed (33%) by parents or providers (9 by parents, 7 by providers). For children with Non-

Causal Variant (NCV)found (N = 39), 6 reports were accessed by parents and 6 by providers. For 

children where a CV was found that provided a diagnosis for the condition (N = 7), 3 reports 

were accessed by parents and 1 by providers. One CV parent accessed the report 2 times during 

the study period and the others 1 time each. Of the NCV reports, 1 report was accessed 3 times, 

2 reports were accessed twice, and 3 reports were accessed once.  

Satisfaction With Report: When the survey results for satisfaction were analyzed for only those 

parents who reviewed the report, 2 of the 9 parents in the enhanced genomic report first arm 

(intervention) reported that the report was NOT helpful, while no parents in the crossover arm 

indicated the report was “not helpful” (see Appendix for all survey data). Further examination 

revealed that these 2 parents describing the report as “not helpful” had received an NCV result 
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for their child. In the crossover arm, only parents who received a CV result for their child (N = 4) 

responded to this question, while no parents who received an NCV result answered these 

specific survey questions. To further understand satisfaction with the report compared with the 

standard summary letter, we also examined the surveys of the 6 parents who received an NCV 

result and found that 4 of 6 (67%) reported lower helpfulness of the enhanced report compared 

with the summary letter (usual care), with 2 of 4 reporting the enhanced report as “not 

helpful.” One additional NCV parent rated the summary letter (usual care) as “very helpful” at 

baseline but did not rate the helpfulness of the enhanced report on the 3-month post-report 

survey (did not answer the survey question). Additional structured interviews with parents 

revealed that parents with an NCV result did not find value in the report (for those who 

accessed it) or did not feel the need to open the report in the first place because they had 

already received the summary letter from the provider and knew no result that could help 

them care for their child was found. One mother put it best: “The report I want is the one that 

helps my boys.” In one sense, this was an unexpected finding in that in Aim 1, parents involved 

in the development of the report endorsed that the report would have value even if an NCV 

result were reported.  
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Report Utilization and Impact on Information Asymmetry  

Due to the low number of parents who opened the enhanced report (n = 9) and the low 

number with a diagnostic result (n = 7), evaluating for differences between intervention and 

control at 3 months or for change between baseline and 3 months post-receipt of enhanced 

report (3-month survey for intervention, 6-month survey for control) was not informative. One 

measure, the PAGIS Scale, was included to measure potential impact of the enhanced report 

using the certainty subscale. This subscale measures understanding of genetic information and 

ability to explain implications of genetic information to others. Only 4 parents with a diagnostic 

result from the control arm completed this scale at all time points. Their scores indicated high 

certainty at baseline (mean scale score 4.5), low certainty at 3 months post-baseline (no 

intervention; mean scale score 2.6), and high certainty again at 3 months post-enhanced report 

(6 months post-baseline, 3 months post-crossover; mean scale score 4.6).  

Interviews with 2 mothers who both received diagnostic results for their children (both 

were randomized not to receive an enhanced report but received it 3 months later) best 

illustrate how this patient-centered enhanced report can be utilized by parents and how this 

enhanced report tailored for both providers and patients improves the interpretation of 

complex results and facilitates recommended care by reducing information asymmetry. Both 

mothers have utilized the enhanced report as a printout, have sent it via email, and/or have 

accessed it through a phone/tablet when meeting with other physicians inside and outside of 

Geisinger, when meeting with new teachers and other specialists, and when working with 

“anyone who is interested in [the child].” This utility for settings outside of health (e.g. school, 

therapy, caregivers) was anticipated by parents in the focus groups, as they regarded the 

content as relevant to myriad settings. The fact that parents used the report this way after 

implementation is an important finding that is rarely documented in studies of this type (based 

on our review of the literature to inform the proposal) and further underscores the importance 

of patient engagement in research like this.  
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She had a new speech therapist and a new occupational therapist, and they were 

both really grateful to have the information with her syndrome, as far as ways to 

treat her and help her, and then … she was in the hospital and … the hospitalist … 

had gone over everything, and used the information in the packet, so I thought that 

was pretty great.  

We were actually at the National Institute of Health a few weeks ago ... and they 

got all of her records from Geisinger except for anything with her mutation on it or 

saying anything about it. So, I was actually able to print [the report] out for them 

and give it to them while we were down there so. . . . It’s my like go-to place. You 

know, if I need something quick, I know where it’s at, at least.  

This access to the genomic testing results when outside Geisinger was critical for this mother, 

and the report format and prognostic table helped guide her daughter’s care in directions that 

would not have been possible without the report. Importantly, this sentiment was expressed by 

the NIH providers through personal contact (unsolicited) with the study PI as well as the parent 

during the interview. 

One mother best described the value to her as a parent in terms of being able to communicate 

with medical professionals, because: 

[showing the report is] easier than me trying to explain it to medical professionals 

when I might not be able to explain it to the degree that they want me to or 

sometimes they don’t think I know what I’m talking about.”  

The report has helped her in: 

Understanding and then being able to explain to others what’s wrong with my 

daughter. … I felt like it evened the table. … I don’t feel so overwhelmed when I’m 

discussing it with doctors or other medical professionals because I feel like I’m 

informed enough to know what I’m talking about.  
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The comment about not feeling overwhelmed because it “evened the table” is particularly 

salient, as one of the anticipated benefits of the report articulated in the proposal was 

reduction of information asymmetry. Most important, when asked to sum up the value of the 

enhanced report to her, this parent explained: 

It makes me feel like the best advocate that I can be for my daughter… whether it’s 

medical treatment or it’s education, or therapy, I can help guide the direction it 

goes in because I’m learning and I’m using this tool that I have to understand what 

she needs.”  

 

Aim 3 Secondary Outcomes and Adverse Events 

The participants did not experience adverse events regarding receiving the 

GenomeCOMPASS™ report or related to any of the survey items in this phase of the study, nor 

were any adverse issues related to the report disclosed by parents during the brief or in-depth 

interviews. One parent appeared to regret the decision per the Decision Regret scale24 at 

baseline. This was explored further, and this parent was found to have received an 

uninformative result for a 4-year-old child. This parent’s decision regret score did decrease at 3 

months; however, it was still in the “regret” range for the scale score. The referent for the 

regret was the WGS test, indicating that the regret may be related to the genome sequencing 

not finding an answer for her child rather than to an issue with the enhanced genomic report. 

Unanticipated Findings Affecting Report Access 

The mixed methods design of the randomized trial allowed for further evaluation of 

surveys and interviews. The possible reasons for the low parental access of the report of their 

child’s results which may have been due to multiple factors including: genetic test results 

initially returned to all patients and their parents before the study began per standard clinical 

practice, lack of a definitive diagnosis in most of the patients, and unanticipated technical issues 

during the study 
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More parents responded that they had opened the enhanced report (N = 20 reports 

opened) than indicated by COMPASSTM utilization metrics (N = 15 reports opened). One 

possibility could be that the usual care condition (prior to the enhanced report randomized 

trial) as described above includes in-person discussion with genetics providers and a summary 

letter that could have been mistaken for the enhanced report by parents not involved in the 

development or testing of the report.  

The generic COMPASS™ has previously been used almost exclusively for deployment of 

surveys to clinical care. In this study, the generic language (“a survey is available”) in the 

COMPASS message did not alert parents to the fact that their child’s genome results were now 

available. Once this was reported, the team developed an instruction sheet to outline the step-

by-step process to access the enhanced report; the sheet was sent to all parents when reports 

were launched, as this language in the subject line could not be changed due to institutional 

restrictions on patient portal messaging. This letter explained that they would be notified via a 

MyGeisinger (patient portal) message that “a survey was available” and to follow the 

instructions on the accompanying handout in order to access their child’s genome results 

report. The letter included the contact information of study personnel for assistance if parents 

did not receive a message or if they had difficulty accessing the enhanced genomic report.  

Follow-up interviews revealed that despite this additional information, parents were still 

confused about accessing the report. Parents reported that the tool name, COMPASS™, had no 

meaning for them. Even though “COMPASS” is described in the introductory letter, mentioned 

in the email, and is available as a link in their portal menu, parents expressed varying ideas of 

what they thought it was—none of which were related to a test report. While parents reported 

this in interviews after the 3-month surveys were completed, no parents had reached out to 

project staff for assistance upon receiving the instructions and notice about the enhanced 

report availability. 

Parents also reported that the standard subject line of the email message—“A survey is 

available”—was problematic because it did not differentiate the report from the other surveys 

they receive using the same subject line. Parents who do access their child’s record through the 

patient portal commented that they receive so many inbox messages about surveys, lab results, 
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and appointments from their own and their child’s accounts that they often do not open the 

message unless the alert/subject line is distinct in some way.  

Finally, despite most parents responding positively to use of the patient portal, 

MyGeisinger, during the results session of the WGS study and the engagement activities in Aim 

1 of this study, fewer than half reported accessing their child’s record on the survey. Follow-up 

interviews clarified that some parents were unaware that they had to “connect” to their child’s 

medical record in order to access that record; parents not connected to the child’s MyGeisinger 

account did not receive the message that the enhanced report was available.  

 

DISCUSSION  

We hypothesized that an enhanced genomic result report (a report created with 

engagement of end-user parents and providers and available electronically through the medical 

record system and patient portal) would improve communication and engagement while 

reducing the information asymmetry that exists between patients, primary care providers, and 

genetics providers, particularly in the context of rare genetic disease. The primary outcomes 

included measures of the actual use of and satisfaction with the enhanced genomic report. As 

listed in Table 4, primary and secondary outcomes were obtained using qualitative and 

quantitative measures. Through the use of robust mixed methods design, we found that when 

reporting on a diagnostic result, the online report facilitated communication between parents, 

medical providers, and other professionals caring for the affected child. This was evidenced in 

the qualitative interviews with parents who remarked that they now felt confident to be an 

advocate for their child. One parent described that she had shared the report with her 

daughter’s occupational and speech therapists, who were also grateful for the information that 

the report contained.  

The genomic report developed in this project relied on the parents’ perspective of what 

constituted the important elements in a genomics result report. Parents envisioned a report 

that would enable them to understand their child’s genomic result and feel confident about the 

implications for health care management. The themes that parents identified focused on 
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wanting to understand their child’s complex set of care requirements from the medical, social, 

and family perspectives and echoed what others have found in evaluation of families with 

children with special health care needs.28 The search for information and understanding is ever 

present in their lives, and our parents reported being driven to find whatever information is 

pertinent for their child’s particular set of symptoms. They wanted to know “what the experts 

know.” If and when a diagnosis was reported (e.g., a genetic explanation was found), parents 

wanted to have the actual genetic result and they wanted to know what it meant for their child. 

The parents were unanimous in their desire for a report containing clear, concise information 

about the genetic finding, the diagnosis, and what the diagnosis meant for the health 

management of their child.  

Of greatest importance for the parents was the ability to understand the full scope of 

their child’s medical diagnosis. During the design phase, parents articulated the desire to 

anticipate health issues and to plan for potential challenges in the future. Results from the 

randomized trial demonstrated that the GenomeCOMPASSTM report offered parents a central 

place to access specific and accurate diagnostic and prognostic information to anticipate and 

direct appropriate care, as well as a point of access to vetted web-based lay resources relevant 

to their child’s disorder.  

Another critical advantage that parents identified involved the use of the genomics 

report to aid in educational planning for their child. Parents reported that they would take it to 

their child’s school to inform an Individualized Educational Plan, thereby enhancing 

understanding of this child’s rare diagnosis; this use was not anticipated when the report was 

conceived but was identified as important by parents during the interviews in Aim 1 and 

actualized during the randomized trial (Aim 3). Finally, interview data with parents indicated 

that the low use of the GenomeCOMPASS™ report was due to a lack of utility when results 

were negative rather than a deficit in the enhanced report itself, while those who received a 

diagnostic result reported utilizing their GenomeCOMPASSTM report exactly as designed. The 

intentional use of mixed methods design was critical to the evaluation and understanding of 

study results, which were hampered by limited sample size and unanticipated low number of 

patients who received a diagnostic result. Inclusion of qualitative assessment within the study 
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design illuminated important issues of access and satisfaction—and revealed potential lack of 

value in a report to parents when their child’s result was negative.  

Providers readily admitted their lack of knowledge about specific genetic findings and 

associated rare genetic conditions, particularly regarding what to do for their patient given the 

genetic result. The location of the report within their patient’s EHR and its accessibility at the 

point of care were critical to the acceptance of the GenomeCOMPASSTM report. The enhanced 

report offered providers a “one-stop shop” for information specific to the diagnosis and the 

option to go deeper via the weblinks included in the report, which allowed access to vetted 

content of relevance to providers. Most important, providers saw the report as an aid to 

communication for parents and for themselves: it offered a reference point for understanding 

the diagnosis, anticipating medical issues, and facilitating discussions about management. 

Through unsolicited contact with external providers who utilized the report, we also 

demonstrated that this functionality was transferrable, appreciated, and critical to providers 

outside the Geisinger system, thus addressing the anticipated need for availability beyond a 

single health care system. 

Decisional Context 

Curative treatment is relatively rare in the setting of autism and intellectual disability. 

Establishing an etiologic diagnosis for autism and intellectual disability helps to guide medical 

management and anticipatory guidance (many syndromes have management guidelines), 

establish prognosis (something that our participants found most valuable about the report), 

provide information for reproductive decision making, assist with planning for developmental 

and educational interventions, and end the diagnostic odyssey with its attendant costs and 

burden on the patient and family. These dimensions are frequently discounted or not measured 

in studies focused on traditional utility and cost of care; however, from a patient- and family-

centered perspective, they are of high value. Indeed, communication of this critical information 

was the primary reason for the project. The GenomeCOMPASSTM report supports many of the 

tenets of patient-led care, an emerging paradigm for patient-centered care. This tool represents 

a scalable method to present genomic information to support increased understanding of rare 

disease by patients and providers. Many studies report the lack of genetic/genomic literacy 



50 
 

among the US population and among nongenetics providers.14,15,29 Although the number of 

users was small, this study supports the hypothesis that customizable template reports may 

provide a beneficial and durable source of information. With additional study, online reports 

may be found to support and enhance the information provided by genetics professionals in 

traditional face-to-face encounters. This tool, which can be adapted in many EHR settings, could 

prove useful to disseminate accurate genetic information, provide real-time management 

support, and connect parents and nongenetics providers with appropriate resources regarding 

rare conditions. This is an important step in the process to make genomic information available 

and relevant for patients and providers.  

Study Results in Context 

Patient and Provider Stakeholders: Our parent participants and providers confirmed the 

challenges of interpreting and communicating genetic results, a point that is repeatedly made 

in the literature and clearly has not been addressed, since this concern has not changed over 

the past decade.30-32 The major focus is about advancing current understanding—i.e., how 

providing the patient/family with the report empowers them, reduces information asymmetry, 

enhances communication, and allows them to be equal partners in the management decisions 

regarding their child. While previous research supported that behavior based on a hypothetical 

construct, we recognize that hypothetical behavior is often different from that undertaken once 

the real result is communicated. We anticipated that our report of negative results would be 

valuable to parents and families based on their feedback in the development phase of our 

report; however, in reality, the parents did not find the report useful when their child received 

an uninformative genomic result. It is possible that had the GenomeCOMPASSTM report been 

the communication from the results visit instead of the usual care summary letter, these 

parents would have found value in the report. 

Likewise, as determined from the qualitative interviews, for parents who received a 

diagnostic result, the enhanced report as implemented did, in fact, empower parents, reduce 

information asymmetry (per a parent’s own words), and enhance communication between 

parents and many different providers and caregivers inside and outside of the health care 

system. 
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Health Care System Stakeholders: After developing the reports (using user-centered design 

with patients and providers) and testing the report compared with standard of care, we 

approached the leadership of Geisinger about using the report for our large-scale exome 

sequencing project. We needed a process to return these results at scale, as we anticipate 

returning medically significant genetic results to several thousand Geisinger patient-

participants. We presented the reports and the effectiveness results to large numbers of 

internal stakeholders, including several patient advisory groups, providers, and administrative 

and technical staff (probably 100-200 stakeholders in total). The patients were very enthusiastic 

about the report and, given our system’s emphasis on the patient voice and experience, the 

leadership endorsed use of the report. Geisinger is a learning health care system, so once the 

reports are deployed at scale, we will continue to engage with patient and provider end-users 

to gather information on the reports and, using approaches grounded in improvement and 

implementation science, we will continue to improve the report (or if we find it’s not working, 

explore other options). 

Several external groups have asked about the possibility of using this report and 

participating in dissemination efforts. The involvement of clinicians involved in the return of 

genetic results (as was tested in this project) as well as evidence that reporting was extended to 

other types of genetic information (e.g., pharmacogenomic results,3, tumor testing results) 

indicates the appeal of the GenomeCOMPASSTM generated results report. This could be viewed 

as surprising, given that the evidence generated by the study is difficult to characterize as 

definitive and given the small numbers and limitations discussed below. However, we believe 

several reasons could explain the enthusiasm for the report: 

• Results for rare genetic disease must be returned to patients and families. 

• Current practice has significant unexplained clinical variation, and there is evidence 

demonstrating limited effectiveness in communication. 

• Current practice is resource and personnel intensive (dictation and transcription of 

unique patient-specific letters for every encounter). 

• Current practice is informed by provider, not patient, preference. 
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• The study intervention (report) reduces variation and standardizes information 

content based on what the end-users (patient and nongenetic provider) want, 

rather than what the genetic provider chooses to report. 

• Use of standardized templates and technologies for the report improves efficiency.  

• The study showed positive results (although tempered by the weaknesses noted 

below). 

 

Implementation of Study Results 

These data indicate that this report was useful for reporting genomic sequencing results 

for children with intellectual disability, autism spectrum disorder, multiple congenital 

anomalies, and seizures. The COMPASSTM tool has been integrated throughout Geisinger, and 

the GenomeCOMPASSTM report has been approved for use for return of all genomic results—

not only for the rare disorder indication. The report design takes advantage of reusable text 

banks created and vetted for standard information that includes most common secondary 

findings (e.g., BRCA-associated hereditary breast and ovarian cancer syndrome, Lynch 

syndrome, Familial Hypercholesterolemia), and the reports are available for use by all clinical 

genomic sequencing applications. To address barriers identified during the study, additional 

changes have been made related to email subject lines and messaging. Finally, technological 

barriers that have proved difficult to overcome in other large-scale genomic projects were 

minimized here by using a preexisting application with the ability to interface with several 

different vendor-based EHR systems beyond Geisinger. By building the enhanced genomic 

reports on this preexisting EHR-compatible application, we have dramatically increased the 

ability of the enhanced genome report to be used during routine clinical care within Geisinger 

and in other health care systems.  

Barriers Encountered During the Study 

A significant implementation barrier existed because of the messaging available through 

the patient portal; the study team is using its experience to improve the messaging. At the 
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outset of the study, parents reported that they used the patient portal for communication 

about health care; however, after the implementation of the tool for the randomized trial, we 

learned that parents may not be aware that they need to have proxy access to their child’s 

record (in addition to their own) to receive messages and access the COMPASSTM genome 

report. As a work-around for the effectiveness trial and to try to improve uptake of the report, 

parents were sent instructions for connecting to their child’s record and for accessing 

GenomeCOMPASS™, and they were provided access to study staff for assistance when reports 

were released.  

Generalizability 

The rare disorders addressed by the enhanced genome report occur in all population 

groups regardless of race, ethnicity, or socioeconomic status. Currently, this application is 

available in English only. While the content can be translated into other languages, additional 

customization through appropriate engagement is required to define culturally sensitive and 

relevant presentation for other populations. Although we believe that the enhanced genomic 

report should perform well across all demographic groups, given the universal impact of rare 

genetic disorders, further deployment and evaluation of effectiveness in a broad range of 

patient end-users is desirable.   

The COMPASSTM tool is constructed as an application that interacts with EHRs through a 

standardized application program interface. This dramatically reduces the barriers to the use of 

applications like GenomeCOMPASSTM. Therefore, enhanced GenomeCOMPASSTM reports should 

be functional for other health systems using those EHR systems. In anticipation of a proposal 

for the limited PCORI dissemination funding opportunity, conversations with information 

technology experts and informaticists at several other institutions about the technical 

compatibility of the GenomeCOMPASSTM tool with respective system information systems have 

been conducted. These consultations confirm that there are no substantial technical barriers to 

implementation with the information systems.  

The GenomeCOMPASSTM reports are ready for dissemination with a broader range of 

genomic information types in a variety of health settings—provided that issues related to 
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messaging about availability of the report and the need for parent proxy access to the child’s 

EHR are addressed in the deployment plan. Use of the report can be evaluated in these new 

settings with regard to communication of genomic results to patients and the potential to 

facilitate communication between patients and providers. Improved communication is likely to 

lead to improved adherence to recommended care and to promote patient-centered outcomes.  

Subpopulation Considerations 

Despite the small sample size, the survey results and interviews suggest that the report 

may not be useful or valued by the subpopulation that receives negative (uninformative) results 

on genomic sequencing. 

Limitations: 

The most significant limitation of the study stems from the limited sample of engaged 

and invested parents, a quarter of whom (13 of 52) served as both stakeholders in the report 

development and participants in the testing of the impact of the report as implemented. 

Furthermore, evaluation of the report impact was limited by the relatively small number of 

individuals who received a diagnostic result (N = 7). The initial report design and randomized 

trial analyses were based on receiving feedback for both the diagnostic and uninformative 

reports, an approach that was endorsed by the patients and families engaged at the outset of 

the project. However, upon clinical implementation, most (39/45 or 87%) parents who received 

an uninformative clinical result did not interact with the enhanced report as anticipated, 

limiting the numbers available for effectiveness analysis. Additionally, some of the parents who 

participated in the design of the report content also received the computerized enhanced 

report as part of the clinical trial. Furthermore, the final sample of 52 total participants (24 in 1 

arm and 28 in the other) did not reach the statistical power to detect differences in any of the 

survey measures chosen for the study. While we planned to examine overall responses to 

survey measures, differences in responses between fathers and mothers, differences in 

responses based on result (causal variant and negative), and differences in responses to the 

enhanced report based on other demographic variables, only descriptive statistics could be 

utilized in the final analyses due to sample size. However, because of the mixed methods design 
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built a priori into the study methods, we were able to utilize qualitative data collected during 

the developmental phases and after deployment of the enhanced report to understand the 

quantitative survey results more robustly than would have been possible through descriptive 

statistical analysis alone. 

Through interviews, the evaluators of the diagnostic result report did endorse the value 

and impact of the report in the domains defined by the evaluation framework. Additionally, in 

the small number of parents interviewed, the magnitude of the endorsement signal was 

qualitatively high and uniformly positive. The report has been presented in a variety of different 

venues engaging with multiple provider and patient stakeholder groups. All feedback from this 

engagement has been positive and reinforces the value of this type of reporting strategy.  

The project also experienced technical difficulties that interfered with families’ access to the 

report. While a work-around in the form of instructions sent to parents was used to address 

these issues in the trial, this did not address the unanticipated consequence that families 

receiving an uninformative result felt no need to access the report regardless of changes made 

to the messaging.  

Our study population also scored high on literacy and numeracy scales at baseline 

despite the Geisinger rural catchment area; therefore, further evaluation of the enhanced 

report with individuals with lower health literacy/numeracy is needed. Finally, the WGS results 

return process (usual care arm) was very thorough and perhaps contributed to a ceiling effect 

on surveys for a number of outcome domains. As shown in the baseline and follow-up surveys, 

parents already felt highly informed and confident in dealing with their child’s condition, and 

the summary letter of the results visit typically sent afterward may have been confused with 

the enhanced report, thus resulting in more parents reporting accessing the enhanced report 

and limiting the ability to detect change using the survey measures. The mixed methods study 

design, including triangulation of the survey data with qualitative data obtained from post-

report interviews, minimized the impact of this potential ceiling effect and allowed us to 

determine the value and impact of the enhanced report to parents and providers.  

Recommendations for Future Research 
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While we believe that the patient-facing report should perform well across all 

demographic groups, given the universal impact of rare genetic disorders in these groups, 

deployment and evaluation of the report to a broad range of patient end-users and assessing 

the utility considering factors—such as race/ethnicity, socioeconomic status, educational level 

and health literacy, and underserved and vulnerable populations—is desirable. Making the 

report available in different languages is important, although it does not define a research 

agenda in and of itself. 

In the future, such an enhanced report could perhaps replace the summary letter that is 

currently sent by genetics professionals following clinic visits with the family. The report 

represents the opportunity for study of workflow improvement in genetics clinics, as it provides 

a report template with ready access to patient and provider resources that can be deployed 

through the patient-accessed site in the EHR. Future research could focus on dissemination and 

implementation in different settings and adaptation for diverse indications. We are pursuing 

these opportunities with multiple partners. Geisinger will be using this tool for return of 

actionable results in its large-scale sequencing project.34 Of significance was a request to 

present the tool to the Steering Committee of the NIH-funded Undiagnosed Disease Network 

(UDN). Following the presentation, UDN investigators expressed interest in partnering with the 

investigators in this project to use the report developed here for the patients and families 

evaluated through the UDN. In an entirely different application, the use of this report template 

is being adapted for the return of pharmacogenetic results,33 an application of the report 

template that could affect every patient who undergoes sequencing, as all of us carry genetic 

variants that influence response to medication. In yet another application, researchers 

returning cancer tumor testing results to patients and providers are looking to adapt the 

template and principles to meet the need of explaining this complex genomic technology and 

application for patients with cancer. 
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CONCLUSION  

This project created and tested a patient-centered, interactive, accessible genomic test 

report for patients and providers, with the goals to explain results from whole genome 

sequencing studies on children with intellectual disability, to facilitate understanding of the 

results, and to enhance patient–provider communication. Impact of the enhanced genomic 

report was assessed using a mixed methods framework in a randomized asymmetric crossover 

trial. Of 46 enhanced reports, only 9 were accessed by parents. Because of the low uptake of 

the enhanced reports, the randomized trial was not informative. In-depth interviews with 2 

mothers (both were randomized not to receive an enhanced report but received it 3 months 

later) best illustrate how parents can utilize the enhanced report. Both mothers used the report 

when meeting with other physicians and with teachers and other specialists. They indicated the 

report empowered them in these conversations with professionals. Unsolicited communication 

from external providers also confirmed the value of the enhanced report to providers for 

facilitating communication and guiding the most effective care for the child. Although the 

number of users was small, this study supports the hypothesis that customizable template 

reports may provide a useful and durable source of information that can support and enhance 

the information provided by genetics professionals in traditional face-to-face encounters. 

Reports that addressed negative findings (i.e. uninformative results) were found to be less 

useful to parents. 

Further research is needed to focus on the implementation and effectiveness of the 

enhanced report in different settings and in different populations. Confirmation of the impact, 

effectiveness, and utility across a broad range of patient end-users regarding race/ethnicity, 

education level, lower health literacy, and underserved and vulnerable populations is also 

desirable. We plan to facilitate dissemination of this approach in a variety of settings to enable 

this future research. This dissemination, coupled with enhancing the interoperability of the 

tool, should have a significant impact on the appropriate use of genomic information in clinical 

care.  
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BASELINE QUESTIONNAIRE Study ID#   
*To be completed by both groups at beginning of trial* Date:   

 
 
 

Section 1. General Health 
 

 
 

1. In general, how would you describe your health? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 

2. Overall, how confident are you about your ability to take good care of your health? 
1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not confident at all 

 
 
 
 

 
 

5. In general, how would you describe your c hild’s health? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 

6. Overall, how confident are you about your ability to take good care of your c hild’s health? 
1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not confident at all 

Please answer the next questions about your child’s health: 

Please answer the first question about yourself. The questions that follow will be about your child who 
participated in the whole genome sequencing study. 
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Section 2. Health Information Preferences 
 

 
 

1. When you are dealing with health concerns for yourself or your child, how do you like to handle 
things? Please answer how true each of the following statements is for you: 

 
 Not at all 

true (0) 
A little bit 
(1) 

Somewhat 
true (2) 

Quite a bit 
(3) 

Very much true 
(4) 

I like to gather as much 
information as I can before 
making a decision 

 
0 

 
1 

 
2 

 
3 

 
4 

I like to review information 
multiple times before making a 
decision 

 
0 

 
1 

 
2 

 
3 

 
4 

After I’ve made a decision, I 
continue to look for related 
information 

 
0 

 
1 

 
2 

 
3 

 
4 

I like to make decisions quickly  
0 

 
1 

 
2 

 
3 

 
4 

I have difficulty making sense 
of information from multiple 
sources 

 
0 

 
1 

 
2 

 
3 

 
4 

I fear that I might find out 
something I don’t want to 
know 

 
0 

 
1 

 
2 

 
3 

 
4 

I feel overwhelmed by the 
amount of information 
available 

 
0 

 
1 

 
2 

 
3 

 
4 

I think it’s the doctor’s job to 
deal with information, not 
mine 

 
0 

 
1 

 
2 

 
3 

 
4 

 
 

 
2. Do you ask family members or friends for information or advice on health topics? 

1. Yes 
2. No 

 
3. Who do you ask for this information? (fill in) 

 

 
 

 
 

 
 

 
 

The following questions ask about how you like to gather information about health concerns. 
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Section 3. Internet use and information seeking 
 

1. Have you ever looked for information about health or medical topics for your child from any source? 
1. Yes 
2. No (Skip to question 5 ) 

 
2. The most recent time you looked for information about health or medical topics for your child where 
did you go first? Please circle your top choice. 

1. Books 
2. Brochures, pamphlets, etc. 
3. Cancer organization 
4. Family 
5. Friend/Co-worker 
6. Doctor or health care provider 
7. Internet 
8. Library 
9. Magazines 
10. Newspapers 
11. Telephone information number 
12. Complementary, alternative, or unconventional practitioner 
13. Genetic test report 

 
3. Did you look or go anywhere else that time? 

1. Yes (If Yes, where_ ) 
2. No 

 

4. Based on the results of your most recent search for information about health or medical topics 
regarding your child, how much do you agree or disagree with each of the following statements? 

 

 Strongly Agree 
(1) 

Somewhat 
Agree (2) 

Somewhat 
Disagree (3) 

Strongly 
Disagree (4) 

It took a lot of effort to get the 
information you needed 

 
1 

 
2 

 
3 

 
4 

You felt frustrated during your search 
for the information 

 
1 

 
2 

 
3 

 
4 

You were concerned about the 
quality of the information 

 
1 

 
2 

 
3 

 
4 

The information you found was hard 
to understand 

 
1 

 
2 

 
3 

 
4 
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5. Overall, how confident are you that you can get advice or information about health or medical topics 
if you needed it? 

1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not at all confident 

 
 
 

Section 4. Provider Communication 
 
 

1. In general, how often do you do each of the following: 
 Always (1) Usually (2) Sometimes (3) Never (4) 

Take with you to yo ur child’s doctor 
visits a list of questions or concerns 
you want to cover 

 
1 

 
2 

 
3 

 
4 

Take a list of all of yo ur child’s  
prescribed medicines to his/her 
doctor visits 

 
1 

 
2 

 
3 

 
4 

Ask yo ur child’s doctor to explain a 
test, treatment, or procedure to you 
in detail 

 
1 

 
2 

 
3 

 
4 

Read information about a new 
prescription, such as side effects and 
precautions 

 
1 

 
2 

 
3 

 
4 

Do your own research on a health or 
medical topic after seeing your child’s 
doctor 

 
1 

 
2 

 
3 

 
4 

Take with you to yo ur child’s doctor 
visit any kind of health information 
you have found 

 
1 

 
2 

 
3 

 
4 

 
 

2. Have you ever talked to yo ur child’s doctor, nurse, or other health care provider about any kind of 
health information you have gotten from the internet? 

1. Yes 
2. No (Skip to question 5 ) 
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3. When you talked with your child’s health care provider, how interested were they in hearing about 
the information you found online? Were they…. 

1. Very interested 
2. Somewhat interested 
3. A little interested 
4. Not at all interested 

 
 

4. The following questions are about your communication with yo ur child’s doctors, nurses, or other 
health professionals you saw during the past 12 months. 

 
How often did they do each of the 
following: 

 
Always (1) 

 
Usually (2) 

 
Sometimes (3) 

 
Never (4) 

Give you the chance to ask all the 
health-related questions you had? 

 
1 

 
2 

 
3 

 
4 

Give the attention you needed to 
your feelings and emotions? 

 
1 

 
2 

 
3 

 
4 

Involve you in decisions about your 
child’s health care as much as you 
wanted? 

 
1 

 
2 

 
3 

 
4 

Make sure you understood the things 
you needed to do to take care of 
your child’s health? 

 
1 

 
2 

 
3 

 
4 

Explain things in a way you could 
understand? 

 
1 

 
2 

 
3 

 
4 

Spend enough time with you?  
1 

 
2 

 
3 

 
4 

Help you deal with feelings of 
uncertainty about yo ur child’s health 
or health care? 

 
1 

 
2 

 
3 

 
4 

 
 

5. Overall, how would you rate the quality of health care your child received in the past 12months? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 
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6. In the past 12 months, how often did you feel you could rely on your doctors, nurses, or other health 
care professionals to take care of your child’s health care needs? 

1. Always 
2. Usually 
3. Sometimes 
4. Never 

 
 

Section 5. Participating in Whole Genome Sequencing Research Study 
 
 

 
 

  
Strongly 
Agree (1) 

 
 

Agree (2) 

Neither 
Agree nor 

Disagree (3) 

 
Disagree 

(4) 

Strongly 
Disagree 

(5) 
It was the right decision  

1 
 

2 
 

3 
 

4 
 

5 
I regret the choice that was 
made 

 
1 

 
2 

 
3 

 
4 

 
5 

I would go for the same choice 
if I had to do it over again 

 
1 

 
2 

 
3 

 
4 

 
5 

The choice did me a lot of harm  
1 

 
2 

 
3 

 
4 

 
5 

      
The decision was a wise one  

1 
 

2 
 

3 
 

4 
 

5 
 
 
 
 

(Continue to next page) 

Sometimes people feel differently about genetic testing decisions after they receive results. When you 
think about having gone through whole genome testing for your child and the results you received, how 
much would YOU now agree or disagree with each of the following statements? 
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Section 6. Response to whole genome sequencing results 
(Note: For those with positive results) 

 
  

Strongly 
Agree (1) 

 
 

Agree (2) 

Neither 
Agree nor 

Disagree (3) 

 
Disagree 

(4) 

Strongly 
Disagree 

(5) 
I understand how my child 
came to have this gene 

 
1 

 
2 

 
3 

 
4 

 
5 

I understand the health risks 
my relatives face because of 
my child having this gene. 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel certain that I understand 
the meaning of my child having 
this gene 

 
1 

 
2 

 
3 

 
4 

 
5 

I understand the chances I have 
of passing this gene along to 
other children 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel that I can explain to other 
people what my child having 
this gene means 

 
1 

 
2 

 
3 

 
4 

 
5 

 
 

Section 7. Response to whole genome sequencing results 
 

 
 

In the past week, how often 
have you been… 

Never Rarely Sometimes Often 

Feeling upset about your 
child’s test results 

 
1 

 
2 

 
3 

 
4 

Feeling sad about your child’s 
test results 

 
1 

 
2 

 
3 

 
4 

Feeling anxious or nervous 
about your child’s results 

 
1 

 
2 

 
3 

 
4 

Feeling guilty about your child’s 
results 

 
1 

 
2 

 
3 

 
4 

In the past week, how often Never Rarely Sometimes Often 

The statements below reflect responses some people have after learning a child’s genetic test result. 
Please respond how much each of these statement represents how you have felt in the past week. 
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have you been…     
Feeling relieved about your 
child’s test results 

 
1 

 
2 

 
3 

 
4 

Feeling happy about your 
child’s results 

 
1 

 
2 

 
3 

 
4 

Feeling loss of control 1 2 3 4 
Having problems enjoying your 
life because of your child’s 
results 

 
1 

 
2 

 
3 

 
4 

Worrying about your child’s 
risk of becoming sick or ill 

 
1 

 
2 

 
3 

 
4 

Being uncertain about what 
your child’s results mean about 
your child’s future health 

 
1 

 
2 

 
3 

 
4 

Being uncertain about what 
your child’s results mean for 
any other children and/or your 
family’s future health 

 
1 

 
2 

 
3 

 
4 

Having difficulty making 
decisions about health 
screening or disease 
prevention for your child 

 
1 

 
2 

 
3 

 
4 

Understanding clearly your 
child’s choices for health 
screening or disease 
prevention 

 
1 

 
2 

 
3 

 
4 

Feeling frustrated that there 
are no definite health 
guidelines for your child 

 
1 

 
2 

 
3 

 
4 

Thinking about your child’s 
result has affected your work 
or family life 

 
1 

 
2 

 
3 

 
4 

Feeling concerned about how 
your child’s results will affect 
your insurance status 

 
1 

 
2 

 
3 

 
4 

Having difficulty talking about 
your child’s results with family 
members 

 
1 

 
2 

 
3 

 
4 

Feeling that your family has 
been supportive during the 
process of learning the genetic 
result 

 
1 

 
2 

 
3 

 
4 

Feeling satisfied with family 
communication about your 
child’s genetic results 

 
1 

 
2 

 
3 

 
4 

In the past week, how often 
have you been… 

Never Rarely Sometimes Often 
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Worrying that your child’s 
results have brought about 
conflict within your family 

 
1 

 
2 

 
3 

 
4 

Feeling regret about getting 
the test result 

 
1 

 
2 

 
3 

 
4 

Feeling that the genetic test 
result has made it harder to 
cope with my child’s diagnosis 

 
1 

 
2 

 
3 

 
4 

Feeling that the genetic test 
result has made it easier to 
cope with my child’s diagnosis 

 
1 

 
2 

 
3 

 
4 

 

Section 8. Questions about the report you received on your chi ld ’s genetic 
testing 

 

1. Did you read the letter describing your child’s whole genome sequencing results? 
1. Yes 
2. No (Skip remaining questions) 

 
2. How helpful did you find the various parts of the genetic testing report you received? 

 
 Not helpful 

(0) 
A little bit 
helpful(1) 

Somewhat 
helpful (2) 

Quite a bit 
helpful (3) 

Very helpful (4) 

The summary  
0 

 
1 

 
2 

 
3 

 
4 

The detailed explanation  
0 

 
1 

 
2 

 
3 

 
4 

The care instructions  
0 

 
1 

 
2 

 
3 

 
4 

 

3. Did you review the genetic testing report you received with your provider? 
1. Yes, in person 
2. Yes, over the phone 
3. No (skip question 4 and 5) 

 
4. Did reviewing the genetic testing report with your provider help improve your understanding of 

your child’s health condition? 
n/a No, I already understood everything I needed (n/a) 
1. Didn’t help 
2. Helped a little 
3. Helped some 
4. Helped a fair amount 
5. Helped a great deal 

 
6. Do you have any comments you want to share about the report? (final open ended question) 
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Section 9. Comfort with how health information is described 
 

1. How confident are you filling out forms by yourself? 
1. Never 
2. Occasionally 
3. Sometimes 
4. Often 
5. Always 

 
2. In general, how easy or hard do you find it to understand medical statistics? 

1. Very easy 
2. Easy 
3. Hard 
4. Very hard 

 
3. How much do you agree or disagree with the following statement? In general, I depend on numbers 
and statistics to help me make decisions about my child’s health? 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 

 
 

4. Which of the following numbers represents the biggest risk of getting a disease? 
1.   1 in 100 
2.   1 in 1000 
3.   1 in 10 

 
5. People can talk about the chance of something happening using either words, like “It rarely happens” 
or numbers, like “There’s a 5% chance.” When people tell you the chance of something happening, do 
you prefer they use words or numbers? 

1. Generally prefer words 
2. Generally prefer numbers 
3. No preference 

 
 
 

 
6. How many times did you access your child’s health information online through the MyGeisinger 
website or app in the last 12 months? 

1. None 
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2. 1 to 2 times 
3. 3 to 5 times 
4. 6 to 9 times 
5. 10 or more times 

 
Section 10. Demographics 

 

 
 

1. What is your age?  _Years 
 

2. Are you Male or Female? (Please circle) 
1. Male 
2. Female 

 
3. Which one or more of the following would you say is your race? Please check all that apply. 

1.   White or Caucasian 
2.   Black or African American 
3.   American Indian or Alaska Native 
4.   Asian 
5.   Pacific Islander 
6.   Other 
7.   Don’t know 

 
4. Are you Hispanic or Latino/a? 

1. Yes 
2. No 
3. Don’t know 

 
6. What is your current marital status? 

1. Now married (skip question 7) 
2. Widowed 
3. Divorced 
4. Separated 
5. Never married 

 
7. Are you currently living with a boyfriend/girlfriend or partner? 

1. Yes 
2. No 

 
 

8. What is the highest grade or year or school you completed? Mark only ONE response. 
1. Never attended school 
2. Grade school (grades 1-8) 

Please complete the following questions answering for yourself rather than for your child unless the 
question specifically asks you for an answer about your child.  All information that is requested is 
standard in research studies so that the population as a whole can be described. Your answers will 
confidential and tied to a study number and not used to identify you personally. 
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3. Some high school (grades 9-12) 
4. High school graduate or GED 
5. Post high school training other than college (vocational, technical, or other types of training) 
6. Some college 
7. Bachelor’s degree or equivalent 
8. Master’s degree (MS, MBA, MFA, etc) 
9. Doctoral or other professional degree (PhD, MD, JD or other) 

 
9. What is your current work situation? Mark all that apply. 

1.     _Working 
2.     _Only temporarily laid off, sick leave or maternity leave 
3.     _Looking for work, unemployed 
4.     _Retired 
5.   Disabled, permanently or temporarily 
6.     _Homemaker 
7.     _Student 
8.     _Other 

 
10. What is your household’s total combined income during the past 12 months? (This includes money 
from pensions, social security payments, jobs, net income from business, farm or rent, dividends, 
interest and any other income received by family members who are 15 years of age or older.) 

1. Less than $15,000 
2.   $15,000 to $29,999 
3.   $30,000 to $44,999 
4.   $45,000 to $59,999 
5.   $60,000 to $89,999 
6.   $90,000 to $149,999 
7.   $150,000 to $199,999 
8.   $200,000 or above 

 
 
 

THANK YOU!!!! 
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3 Month Study ID#   
*To be completed by both groups 3 months after start* Date:   

 
 
 

Section 1. General Health 
 

 
 

1. In general, how would you describe your health? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 

2. Overall, how confident are you about your ability to take good care of your health? 
1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not confident at all 

 
 
 
 

 
 

5. In general, how would you describe your c hild’s health? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 

6. Overall, how confident are you about your ability to take good care of your c hild’s health? 
1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not confident at all 

Please answer the next questions about your child’s health: 

Please answer the first question about yourself. The questions that follow will be about your child who 
participated in the whole genome sequencing study. 
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Section 2. Health Information Preferences 
 

 
 

1. When you are dealing with health concerns for yourself or your child, how do you like to handle 
things? Please answer how true each of the following statements is for you: 

 
 Not at all 

true (0) 
A little bit 
(1) 

Somewhat 
true (2) 

Quite a bit 
(3) 

Very much true 
(4) 

I like to gather as much 
information as I can before 
making a decision 

 
0 

 
1 

 
2 

 
3 

 
4 

I like to review information 
multiple times before making a 
decision 

 
0 

 
1 

 
2 

 
3 

 
4 

After I’ve made a decision, I 
continue to look for related 
information 

 
0 

 
1 

 
2 

 
3 

 
4 

I like to make decisions quickly  
0 

 
1 

 
2 

 
3 

 
4 

I have difficulty making sense 
of information from multiple 
sources 

 
0 

 
1 

 
2 

 
3 

 
4 

I fear that I might find out 
something I don’t want to 
know 

 
0 

 
1 

 
2 

 
3 

 
4 

I feel overwhelmed by the 
amount of information 
available 

 
0 

 
1 

 
2 

 
3 

 
4 

I think it’s the doctor’s job to 
deal with information, not 
mine 

 
0 

 
1 

 
2 

 
3 

 
4 

 
 

 
2. Do you ask family members or friends for information or advice on health topics? 

1 Yes 
2 No 

 
3. Who do you ask for this information? (fill in) 

 

 
 

 
 

 
 

 
 

The following questions ask about how you like to gather information about health concerns. 



77 
 

Section 3. Internet use and information seeking 
 

1. Have you ever looked for information about health or medical topics for your child from any source? 
1. Yes 
2. No (Skip to question 5 ) 

 
2. The most recent time you looked for information about health or medical topics for your child where 
did you go first? Please circle your top choice. 

1. Books 
2. Brochures, pamphlets, etc. 
3. Cancer organization 
4. Family 
5. Friend/Co-worker 
6. Doctor or health care provider 
7. Internet 
8. Library 
9. Magazines 
10. Newspapers 
11. Telephone information number 
12. Complementary, alternative, or unconventional practitioner 
13. Genetic test report 

 
3. Did you look or go anywhere else that time? 

1. Yes (If Yes, where_ ) 
2. No 

 

4. Based on the results of your most recent search for information about health or medical topics 
regarding your child, how much do you agree or disagree with each of the following statements? 

 

 Strongly Agree 
(1) 

Somewhat 
Agree (2) 

Somewhat 
Disagree (3) 

Strongly 
Disagree (4) 

It took a lot of effort to get the 
information you needed 

 
1 

 
2 

 
3 

 
4 

You felt frustrated during your search 
for the information 

 
1 

 
2 

 
3 

 
4 

You were concerned about the 
quality of the information 

 
1 

 
2 

 
3 

 
4 

The information you found was hard 
to understand 

 
1 

 
2 

 
3 

 
4 
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5. Overall, how confident are you that you can get advice or information about health or medical topics 
if you needed it? 

1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not at all confident 

 
 
 

Section 4. Provider Communication 
 
 

1. In general, how often do you do each of the following: 
 Always (1) Usually (2) Sometimes (3) Never (4) 

Take with you to yo ur child’s doctor 
visits a list of questions or concerns 
you want to cover 

 
1 

 
2 

 
3 

 
4 

Take a list of all of yo ur child’s  
prescribed medicines to his/her 
doctor visits 

 
1 

 
2 

 
3 

 
4 

Ask yo ur child’s doctor to explain a 
test, treatment, or procedure to you 
in detail 

 
1 

 
2 

 
3 

 
4 

Read information about a new 
prescription, such as side effects and 
precautions 

 
1 

 
2 

 
3 

 
4 

Do your own research on a health or 
medical topic after seeing your child’s 
doctor 

 
1 

 
2 

 
3 

 
4 

Take with you to yo ur child’s doctor 
visit any kind of health information 
you have found 

 
1 

 
2 

 
3 

 
4 

 
 

2. Have you ever talked to yo ur child’s doctor, nurse, or other health care provider about any kind of 
health information you have gotten from the internet? 

1. Yes 
2. No (Skip to question 6) 

 
3. When you talked with your child’s health care provider, how interested were they in hearing about 
the information you found online? Were they…. 

1. Very interested 
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2. Somewhat interested 
3. A little interested 
4. Not at all interested 

 
 

5. The following questions are about your communication with yo ur child’s doctors, nurses, or other 
health professionals you saw during the past 3 months. 

 
How often did they do each of the 
following: 

 
Always (1) 

 
Usually (2) 

 
Sometimes (3) 

 
Never (4) 

Give you the chance to ask all the 
health-related questions you had? 

 
1 

 
2 

 
3 

 
4 

Give the attention you needed to 
your feelings and emotions? 

 
1 

 
2 

 
3 

 
4 

Involve you in decisions about your 
child’s health care as much as you 
wanted? 

 
1 

 
2 

 
3 

 
4 

Make sure you understood the things 
you needed to do to take care of 
your child’s health? 

 
1 

 
2 

 
3 

 
4 

Explain things in a way you could 
understand? 

 
1 

 
2 

 
3 

 
4 

Spend enough time with you?  
1 

 
2 

 
3 

 
4 

Help you deal with feelings of 
uncertainty about yo ur child’s health 
or health care? 

 
1 

 
2 

 
3 

 
4 

 
 

6. Overall, how would you rate the quality of health care your child received in the past 3 months? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 
 

7. In the past 3 months, how often did you feel you could rely on your doctors, nurses, or other health 
care professionals to take care of your child’s health care needs? 

1. Always 
2. Usually 
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3. Sometimes 
4. Never 

 
 

Section 5. Participating in Whole Genome Sequencing Research Study 
 
 

 
 

  
Strongly 
Agree (1) 

 
 

Agree (2) 

Neither 
Agree nor 

Disagree (3) 

 
Disagree 

(4) 

Strongly 
Disagree 

(5) 
It was the right decision  

1 
 

2 
 

3 
 

4 
 

5 
I regret the choice that was 
made 

 
1 

 
2 

 
3 

 
4 

 
5 

I would go for the same choice 
if I had to do it over again 

 
1 

 
2 

 
3 

 
4 

 
5 

The choice did me a lot of harm  
1 

 
2 

 
3 

 
4 

 
5 

I feel that I can explain to other 
people what having this gene 
means 

 
1 

 
2 

 
3 

 
4 

 
5 

The decision was a wise one  
1 

 
2 

 
3 

 
4 

 
5 

 
 
 
 

(Continue to next page) 

Sometimes people feel differently about genetic testing decisions after they receive results. When you 
think about having gone through whole genome testing for your child and the results you received, how 
much would YOU now agree or disagree with each of the following statements? 
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Section 6. Response to whole genome sequencing results 
(Note: For those with positive results) 

 
 Strongly 

Disagree (1) 
 

Disagree (2) 
 

Neutral (3) 
 

Agree (4) 
Strongly 
Agree (5) 

I understand how my child 
came to have this gene 

 
1 

 
2 

 
3 

 
4 

 
5 

I understand the health risks 
my relatives face because of 
my child having this gene. 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel certain that I understand 
the meaning of my child having 
this gene 

 
1 

 
2 

 
3 

 
4 

 
5 

I understand the chances I have 
of passing this gene along to 
other children 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel that I can explain to other 
people what my child having 
this gene means 

 
1 

 
2 

 
3 

 
4 

 
5 
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Section7. Response to whole genome sequencing results (For all) 
 

 
 

In the past week, how often 
have you been… 

Never Rarely Sometimes Often 

Feeling upset about your 
child’s test results 

 
1 

 
2 

 
3 

 
4 

Feeling sad about your child’s 
test results 

 
1 

 
2 

 
3 

 
4 

Feeling anxious or nervous 
about your child’s results 

 
1 

 
2 

 
3 

 
4 

Feeling guilty about your child’s 
results 

 
1 

 
2 

 
3 

 
4 

Feeling relieved about your 
child’s test results 

 
1 

 
2 

 
3 

 
4 

Feeling happy about your 
child’s results 

 
1 

 
2 

 
3 

 
4 

Feeling loss of control 1 2 3 4 
Having problems enjoying your 
life because of your child’s 
results 

 
1 

 
2 

 
3 

 
4 

Worrying about your child’s 
risk of becoming sick or ill 

 
1 

 
2 

 
3 

 
4 

Being uncertain about what 
your child’s results mean about 
your child’s future health 

 
1 

 
2 

 
3 

 
4 

Being uncertain about what 
your child’s results mean for 
any other children and/or your 
family’s future health 

 
1 

 
2 

 
3 

 
4 

Having difficulty making 
decisions about health 
screening or disease 
prevention for your child 

 
1 

 
2 

 
3 

 
4 

Understanding clearly your 
child’s choices for health 
screening or disease 
prevention 

 
1 

 
2 

 
3 

 
4 

Feeling frustrated that there 
are no definite health 
guidelines for your child 

 
1 

 
2 

 
3 

 
4 

The statements below reflect responses some people have after learning a child’s genetic test result. 
Please respond how much each of these statement represents how you have felt in the past week. 
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Thinking about your child’s 
result has affected your work 
or family life 

 
1 

 
2 

 
3 

 
4 

Feeling concerned about how 
your child’s results will affect 
your insurance status 

 
1 

 
2 

 
3 

 
4 

Having difficulty talking about 
your child’s results with family 
members 

 
1 

 
2 

 
3 

 
4 

Feeling that your family has 
been supportive during the 
process of learning the genetic 
result 

 
1 

 
2 

 
3 

 
4 

Feeling satisfied with family 
communication about your 
child’s genetic results 

 
1 

 
2 

 
3 

 
4 

Worrying that your child’s 
results have brought about 
conflict within your family 

 
1 

 
2 

 
3 

 
4 

Feeling regret about getting 
the test result 

 
1 

 
2 

 
3 

 
4 

Feeling that the genetic test 
result has made it harder to 
cope with my child’s diagnosis 

 
1 

 
2 

 
3 

 
4 

Feeling that the genetic test 
result has made it easier to 
cope with my child’s diagnosis 

 
1 

 
2 

 
3 

 
4 

 

Section 8. Questions about the report you received on your child’s genetic testing 
(Baseline-reference results section), (3mo/6mo-reference report/enhanced report) 

 
1. Did you read the {report]/ [letter] describing your child’s whole genome sequencing results? (Not at 
baseline) 

a. Yes 
b. No (Skip remaining questions) 

 
2. How helpful did you find the various parts of the genetic testing report you received? 

 
 Not helpful 

(0) 
A little bit 
helpful(1) 

Somewhat 
helpful (2) 

Quite a bit 
helpful (3) 

Very helpful (4) 

The summary  
0 

 
1 

 
2 

 
3 

 
4 

The detailed explanation  
0 

 
1 

 
2 

 
3 

 
4 

The care instructions  
0 

 
1 

 
2 

 
3 

 
4 
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3. Did you review the genetic testing report you received with your provider? 
a. Yes, in person 
b. Yes, over the phone 
c. No (skip question 4 and 5) 

 
4. Did reviewing the genetic testing report with your provider help improve your understanding of 

your child’s health condition? 
d. No, I already understood everything I needed (n/a) 
e. Didn’t help (0) 
f. Helped a little (1) 
g. Helped some (2) 
h. Helped a fair amount (3) 
i. Helped a great deal (4) 

 
5. Do you have any comments you want to share about the report? (final open ended question) 

 
 

 
 

 

 
 

 

 
 

THANK YOU!!!! 
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6 Month Study ID#   
*To be completed by crossover group 6 months after start* Date:   

 
 
 

Section 1. General Health 
 

 
 

1. In general, how would you describe your health? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 

2. Overall, how confident are you about your ability to take good care of your health? 
1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not confident at all 

 
 
 
 

 
 

5. In general, how would you describe your c hild’s health? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 

 
 

6. Overall, how confident are you about your ability to take good care of your c hild’s health? 
1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not confident at all 

Please answer the next questions about your child’s health: 

Please answer the first question about yourself. The questions that follow will be about your child who 
participated in the whole genome sequencing study. 
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Section 2. Health Information Preferences 
 

 
 

1. When you are dealing with health concerns for yourself or your child, how do you like to handle 
things? Please answer how true each of the following statements is for you: 

 
 Not at all 

true (0) 
A little bit 
(1) 

Somewhat 
true (2) 

Quite a bit 
(3) 

Very much true 
(4) 

I like to gather as much 
information as I can before 
making a decision 

 
0 

 
1 

 
2 

 
3 

 
4 

I like to review information 
multiple times before making a 
decision 

 
0 

 
1 

 
2 

 
3 

 
4 

After I’ve made a decision, I 
continue to look for related 
information 

 
0 

 
1 

 
2 

 
3 

 
4 

I like to make decisions quickly  
0 

 
1 

 
2 

 
3 

 
4 

I have difficulty making sense 
of information from multiple 
sources 

 
0 

 
1 

 
2 

 
3 

 
4 

I fear that I might find out 
something I don’t want to 
know 

 
0 

 
1 

 
2 

 
3 

 
4 

I feel overwhelmed by the 
amount of information 
available 

 
0 

 
1 

 
2 

 
3 

 
4 

I think it’s the doctor’s job to 
deal with information, not 
mine 

 
0 

 
1 

 
2 

 
3 

 
4 

 
 

 
2. Do you ask family members or friends for information or advice on health topics? 

1. Yes 
2. No 

 
3. Who do you ask for this information? (fill in) 

 

 
 

 
 

 
 

 
 

The following questions ask about how you like to gather information about health concerns. 
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Section 3. Internet use and information seeking 
 

1. Have you ever looked for information about health or medical topics for your child from any source? 
1. Yes 
2. No (Skip to question 5 ) 

 
2. The most recent time you looked for information about health or medical topics for your child where 
did you go first? Please circle your top choice. 

1. Books 
2. Brochures, pamphlets, etc. 
3. Cancer organization 
4. Family 
5. Friend/Co-worker 
6. Doctor or health care provider 
7. Internet 
8. Library 
9. Magazines 
10. Newspapers 
11. Telephone information number 
12. Complementary, alternative, or unconventional practitioner 
13. Genetic test report 

 
3. Did you look or go anywhere else that time? 

1. Yes (If Yes, where_ ) 
2. No 

 

4. Based on the results of your most recent search for information about health or medical topics 
regarding your child, how much do you agree or disagree with each of the following statements? 

 

 Strongly Agree 
(1) 

Somewhat 
Agree (2) 

Somewhat 
Disagree (3) 

Strongly 
Disagree (4) 

It took a lot of effort to get the 
information you needed 

 
1 

 
2 

 
3 

 
4 

You felt frustrated during your search 
for the information 

 
1 

 
2 

 
3 

 
4 

You were concerned about the 
quality of the information 

 
1 

 
2 

 
3 

 
4 

The information you found was hard 
to understand 

 
1 

2  
3 

 
4 
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5. Overall, how confident are you that you can get advice or information about health or medical topics 
if you needed it? 

1. Completely confident 
2. Very confident 
3. Somewhat confident 
4. A little confident 
5. Not at all confident 

 
 
 

Section 4. Provider Communication 
 
 

1. In general, how often do you do each of the following: 
 Always (1) Usually (2) Sometimes (3) Never (4) 

Take with you to yo ur child’s doctor 
visits a list of questions or concerns 
you want to cover 

 
1 

 
2 

 
3 

 
4 

Take a list of all of yo ur child’s  
prescribed medicines to his/her 
doctor visits 

 
1 

 
2 

 
3 

 
4 

Ask yo ur child’s doctor to explain a 
test, treatment, or procedure to you 
in detail 

 
1 

 
2 

 
3 

 
4 

Read information about a new 
prescription, such as side effects and 
precautions 

 
1 

 
2 

 
3 

 
4 

Do your own research on a health or 
medical topic after seeing your child’s 
doctor 

 
1 

 
2 

 
3 

 
4 

Take with you to yo ur child’s doctor 
visit any kind of health information 
you have found 

 
1 

 
2 

 
3 

 
4 

 
 

2. Have you ever talked to yo ur child’s doctor, nurse, or other health care provider about any kind of 
health information you have gotten from the internet? 

1. Yes 
2. No (Skip to question 6) 
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3. When you talked with your child’s health care provider, how interested were they in hearing about 
the information you found online? Were they…. 

1. Very interested 
2. Somewhat interested 
3. A little interested 
4. Not at all interested 

 
 

5. The following questions are about your communication with yo ur child’s doctors, nurses, or other 
health professionals you saw during the past 3 months. 

 
How often did they do each of the 
following: 

 
Always (1) 

 
Usually (2) 

 
Sometimes (3) 

 
Never (4) 

Give you the chance to ask all the 
health-related questions you had? 

 
1 

 
2 

 
3 

 
4 

Give the attention you needed to 
your feelings and emotions? 

 
1 

 
2 

 
3 

 
4 

Involve you in decisions about your 
child’s health care as much as you 
wanted? 

 
1 

 
2 

 
3 

 
4 

Make sure you understood the things 
you needed to do to take care of 
your child’s health? 

 
1 

 
2 

 
3 

 
4 

Explain things in a way you could 
understand? 

 
1 

 
2 

 
3 

 
4 

Spend enough time with you?  
1 

 
2 

 
3 

 
4 

Help you deal with feelings of 
uncertainty about yo ur child’s health 
or health care? 

 
1 

 
2 

 
3 

 
4 

 
 

6. Overall, how would you rate the quality of health care your child received in the past 3 months? 
1. Excellent 
2. Very good 
3. Good 
4. Fair 
5. Poor 
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7. In the past 3 months, how often did you feel you could rely on your doctors, nurses, or other health 
care professionals to take care of your child’s health care needs? 

1. Always 
2. Usually 
3. Sometimes 
4. Never 

 
 

Section 5. Participating in Whole Genome Sequencing Research Study 
 
 

 
 

  
Strongly 
Agree (1) 

 
 

Agree (2) 

Neither 
Agree nor 

Disagree (3) 

 
Disagree 

(4) 

Strongly 
Disagree 

(5) 
It was the right decision  

1 
 

2 
 

3 
 

4 
 

5 
I regret the choice that was 
made 

 
1 

 
2 

 
3 

 
4 

 
5 

I would go for the same choice 
if I had to do it over again 

 
1 

 
2 

 
3 

 
4 

 
5 

The choice did me a lot of harm  
1 

 
2 

 
3 

 
4 

 
5 

I feel that I can explain to other 
people what having this gene 
means 

 
1 

 
2 

 
3 

 
4 

 
5 

The decision was a wise one  
1 

 
2 

 
3 

 
4 

 
5 

Sometimes people feel differently about genetic testing decisions after they receive results. When you 
think about having gone through whole genome testing for your child and the results you received, how 
much would YOU now agree or disagree with each of the following statements? 
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Section 6. Response to whole genome sequencing results 
(Note: For those with positive results) 

 
 Strongly 

Disagree (1) 
 

Disagree (2) 
 

Neutral (3) 
 

Agree (4) 
Strongly 
Agree (5) 

I understand how my child 
came to have this gene 

 
1 

 
2 

 
3 

 
4 

 
5 

I understand the health risks 
my relatives face because of 
my child having this gene. 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel certain that I understand 
the meaning of my child having 
this gene 

 
1 

 
2 

 
3 

 
4 

 
5 

I understand the chances I have 
of passing this gene along to 
other children 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel that I can explain to other 
people what my child having 
this gene means 

 
1 

 
2 

 
3 

 
4 

 
5 
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Section7. Response to whole genome sequencing results (For all) 
 

 
 

In the past week, how often 
have you been… 

Never Rarely Sometimes Often 

Feeling upset about your 
child’s test results 

 
1 

 
2 

 
3 

 
4 

Feeling sad about your child’s 
test results 

 
1 

 
2 

 
3 

 
4 

Feeling anxious or nervous 
about your child’s results 

 
1 

 
2 

 
3 

 
4 

Feeling guilty about your child’s 
results 

 
1 

 
2 

 
3 

 
4 

Feeling relieved about your 
child’s test results 

 
1 

 
2 

 
3 

 
4 

Feeling happy about your 
child’s results 

 
1 

 
2 

 
3 

 
4 

Feeling loss of control 1 2 3 4 
Having problems enjoying your 
life because of your child’s 
results 

 
1 

 
2 

 
3 

 
4 

Worrying about your child’s 
risk of becoming sick or ill 

 
1 

 
2 

 
3 

 
4 

Being uncertain about what 
your child’s results mean about 
your child’s future health 

 
1 

 
2 

 
3 

 
4 

Being uncertain about what 
your child’s results mean for 
any other children and/or your 
family’s future health 

 
1 

 
2 

 
3 

 
4 

Having difficulty making 
decisions about health 
screening or disease 
prevention for your child 

 
1 

 
2 

 
3 

 
4 

Understanding clearly your 
child’s choices for health 
screening or disease 
prevention 

 
1 

 
2 

 
3 

 
4 

Feeling frustrated that there 
are no definite health 
guidelines for your child 

 
1 

 
2 

 
3 

 
4 

The statements below reflect responses some people have after learning a child’s genetic test result. 
Please respond how much each of these statement represents how you have felt in the past week. 
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In the past week, how often 
have you been… 

Never Rarely Sometimes Often 

Thinking about your child’s 
result has affected your work 
or family life 

 
1 

 
2 

 
3 

 
4 

Feeling concerned about how 
your child’s results will affect 
your insurance status 

 
1 

 
2 

 
3 

 
4 

Having difficulty talking about 
your child’s results with family 
members 

 
1 

 
2 

 
3 

 
4 

Feeling that your family has 
been supportive during the 
process of learning the genetic 
result 

 
1 

 
2 

 
3 

 
4 

Feeling satisfied with family 
communication about your 
child’s genetic results 

 
1 

 
2 

 
3 

 
4 

Worrying that your child’s 
results have brought about 
conflict within your family 

 
1 

 
2 

 
3 

 
4 

Feeling regret about getting 
the test result 

 
1 

 
2 

 
3 

 
4 

Feeling that the genetic test 
result has made it harder to 
cope with my child’s diagnosis 

 
1 

 
2 

 
3 

 
4 

Feeling that the genetic test 
result has made it easier to 
cope with my child’s diagnosis 

 
1 

 
2 

 
3 

 
4 

 

Section 8. Questions about the report you received on your chi ld ’s genetic 
testing 

 

1. Did you read the {report]/ [letter] describing your child’s whole genome sequencing results? (Not at 
baseline) 

a. Yes 
b. No (Skip remaining questions) 
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2. How helpful did you find the various parts of the genetic testing report you received? 
 

 Not helpful 
(0) 

A little bit 
helpful(1) 

Somewhat 
helpful (2) 

Quite a bit 
helpful (3) 

Very helpful (4) 

The summary  
0 

 
1 

 
2 

 
3 

 
4 

The detailed explanation  
0 

 
1 

 
2 

 
3 

 
4 

The care instructions  
0 

 
1 

 
2 

 
3 

 
4 

3. Did you review the genetic testing report you received with your provider? 
a. Yes, in person 
b. Yes, over the phone 
c. No (skip question 4 and 5) 

 
4. Did reviewing the genetic testing report with your provider help improve your understanding of 

your child’s health condition? 
d. No, I already understood everything I needed (n/a) 
e. Didn’t help (0) 
f. Helped a little (1) 
g. Helped some (2) 
h. Helped a fair amount (3) 
i. Helped a great deal (4) 

 
5. Do you have any comments you want to share about the report? (final open ended question) 

 
 

 
 

 

 
 

 

 
 

THANK YOU!!!! 
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Supplementary Table 1: Survey results Intervention group at baseline and 3 months post report 
 

  Baseline  3 Month 
 n % n % 

Survey Respondents 21  21  
Section 1: General Health     
1. In general how would you describe your health?     

Excellent 3 14.3% 5 23.8% 
Very good 12 57.1% 11 52.4% 

Good 3 14.3% 3 14.3% 
Fair 3 14.3% 2 9.5% 

Poor 0 0.0% 0 0.0% 
2. Overall, how confident are you about your ability to 
take good care of your health? 

    

Completely confident 6 28.6% 9 42.9% 
Very confident 12 57.1% 8 38.1% 

Somewhat confident 3 14.3% 2 9.5% 
A little confident 0 0.0% 2 9.5% 

Not confident at all 0 0.0% 0 0.0% 
5. In general, how would you describe your child's 
health? 

    

Excellent 3 14.3% 2 9.5% 
Very good 3 14.3% 7 33.3% 

Good 8 38.1% 3 14.3% 
Fair 3 14.3% 7 33.3% 

Poor 4 19.0% 2 9.5% 
6. Overall, how confident are you about your ability to 
take good care of your child's health 

    

Completely confident 12 57.1% 9 42.9% 
Very confident 5 23.8% 8 38.1% 

Somewhat confident 3 14.3% 3 14.3% 
A little confident 1 4.8% 1 4.8% 

Not confident at all 0 0.0% 0 0.0% 
Section 2: Health Information Preferences     

1. When you are dealing with health concerns for 
yourself of your child, how do you like to handle things? 

    

1. I like to gather as much information as I can before 
making a decision 

    

Not at all true 0 0.0% 0 0.0% 
A little bit 2 9.5% 0 0.0% 

Somewhat true 1 4.8% 2 9.5% 
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Quite a bit 6 28.6% 4 19.0% 
Very much true 12 57.1% 15 71.4% 

2. I like to review information multiple times before 
making a decision 

    

Not at all true 0 0.0% 0 0.0% 
A little bit 2 9.5% 0 0.0% 

Somewhat true 2 9.5% 5 23.8% 
Quite a bit 8 38.1% 7 33.3% 

Very much true 9 42.9% 9 42.9% 
3. After I've made a decision, I continue to look for 
related information 

    

Not at all true 0 0.0% 0 0.0% 
A little bit 3 14.3% 1 4.8% 

Somewhat true 4 19.0% 4 19.0% 
Quite a bit 6 28.6% 10 47.6% 

Very much true 8 38.1% 6 28.6% 
4. I like to make decisions quickly     

Not at all true 5 23.8% 8 38.1% 
A little bit 7 33.3% 4 19.0% 

Somewhat true 7 33.3% 7 33.3% 
Quite a bit 1 4.8% 2 9.5% 

Very much true 1 4.8% 0 0.0% 
5. I have difficulty making sense of information from 
multiple sources 

    

Not at all true 12 57.1% 8 38.1% 
A little bit 5 23.8% 4 19.0% 

Somewhat true 2 9.5% 6 28.6% 
Quite a bit 1 4.8% 2 9.5% 

Very much true 1 4.8% 1 4.8% 
Total 21  21  

6. I fear that I might find out something that I don't want 
to know 

    

Not at all true 6 30.0% 8 38.1% 
A little bit 6 30.0% 6 28.6% 

Somewhat true 3 15.0% 2 9.5% 
Quite a bit 4 20.0% 1 4.8% 

Very much true 1 5.0% 4 19.0% 
Missing 1 4.8% 0 0.0% 

7. I feel overwhelmed by the amount of information 
available 

    

Not at all true 12 60.0% 9 42.9% 
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A little bit 4 20.0% 7 33.3% 
Somewhat true 3 15.0% 3 14.3% 

Quite a bit 0 0.0% 1 4.8% 
Very much true 1 5.0% 1 4.8% 

Missing 1 4.8% 0 0.0% 
8. I think it's the doctor's job to deal with the 
information, not mine 

    

Not at all true 15 71.4% 15 71.4% 
A little bit 5 23.8% 5 23.8% 

Somewhat true 1 4.8% 1 4.8% 
Quite a bit 0 0.0% 0 0.0% 

Very much true 0 0.0% 0 0.0% 
HIOS Engagement Subscore, median (IQR) 3.00 (2.75, 3.75) 3.25 (2.75, 3.50) 

HIOS Apprehension Subscore, median (IQR) 
(One patient answered 2 of 4 subscale questions at 
baseline. Used average of their two responses for 
calculation.) 

 
 
 

0.75 

 
 
 

(0.00, 1.00) 

 
 
 

1.00 

 
 
 

(0.50, 1.50) 
2. Do you ask family members or friends for information 
or advice on health topics? 

    

Yes 14 66.7% 13 65.0% 
No 7 33.3% 7 35.0% 

Missing 0 0.0% 1 4.8% 
3. Who do you ask for this information? 
(of n = 16 who provided write-in responses at baseline) 
(of n = 12 who provided write-in responses at 3 months) 

    

Spouse     
Yes 2 12.5% 3 25.0% 
No 14 87.5% 9 75.0% 

Family     
Yes 6 37.5% 3 25.0% 
No 10 62.5% 9 75.0% 

Friends     
Yes 2 12.5% 1 8.3% 
No 14 87.5% 11 91.7% 

Medical Professionals     
Yes 0 0.0% 0 0.0% 
No 16 100.0% 12 100.0% 

Support Groups     
Yes 1 6.3% 2 16.7% 
No 15 93.8% 10 83.3% 

Family/Friends with Medical Backgrounds     
Yes 8 50.0% 6 50.0% 
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No 8 50.0% 6 50.0% 
Internet/Books     

Yes 1 6.3% 0 0.0% 
No 15 93.8% 12 100.0% 

Co-workers     
Yes 0 0.0% 0 0.0% 
No 16 100.0% 12 100.0% 

Section 3: Internet use and information seeking     

1. Have you ever looked for information about health or 
medical topics fos your child from any source? 

    

Yes 17 81.0% 17 81.0% 
No 4 19.0% 4 19.0% 

2 and 3. The most recent time you looked for 
information about health or medical topics for your child 
where did you go? (of n = 17 at baseline and n = 17  at 
three months who responded "yes" to ever looking for 
health related information) 

    

Books     
Yes 5 29.4% 10 58.8% 
No 12 70.6% 7 41.2% 

Brochures, pamphlets, ect.     
Yes 5 29.4% 8 47.1% 
No 12 70.6% 9 52.9% 

Cancer organization     
Yes 0 0.0% 2 11.8% 
No 17 100.0% 15 88.2% 

Family     
Yes 4 23.5% 7 41.2% 
No 13 76.5% 10 58.8% 

Friend/Co-worker     
Yes 4 23.5% 4 23.5% 
No 13 76.5% 13 76.5% 

Doctor or health care provider     
Yes 6 35.3% 11 64.7% 
No 11 64.7% 6 35.3% 

Internet     
Yes 14 82.4% 15 88.2% 
No 3 17.6% 2 11.8% 

Library     
Yes 0 0.0% 3 17.6% 
No 17 100.0% 14 82.4% 
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Magazines     

Yes 4 23.5% 5 29.4% 
No 13 76.5% 12 70.6% 

Newspapers     
Yes 3 17.6% 4 23.5% 
No 14 82.4% 13 76.5% 

Telephone information number     
Yes 0 0.0% 2 11.8% 
No 17 100.0% 15 88.2% 

Complementary, alternative, or unconventional 
practitioner 

    

Yes 1 5.9% 4 23.5% 
No 16 94.1% 13 76.5% 

Genetic test report     
Yes 3 17.6% 6 35.3% 
No 14 82.4% 11 64.7% 

 
4. Based on the results of your most recent search for 
information about health or medical topics regarding 
your child, how much do you agree or disagree with each 
of the following? (of n = 17 at baseline and n = 17 at 
three months who responded "yes" to ever looking for 
health related information) 

    

It took a lot of effort to get the information you needed     
Strongly agree 2 11.8% 4 25.0% 

Somewhat agree 4 23.5% 5 31.3% 
Somewhat disagree 9 52.9% 7 43.8% 

Strongly disagree 2 11.8% 0 0.0% 
Missing 0 0.0% 1 5.9% 

You felt frustrated during your search for the information     
Strongly agree 1 6.7% 2 12.5% 

Somewhat agree 6 40.0% 8 50.0% 
Somewhat disagree 6 40.0% 5 31.3% 

Strongly disagree 2 13.3% 1 6.3% 
Missing 2 11.8% 1 5.9% 

You were concerned about the quality of the information     
Strongly agree 5 33.3% 2 12.5% 

Somewhat agree 5 33.3% 9 56.3% 
Somewhat disagree 4 26.7% 3 18.8% 

Strongly disagree 1 6.7% 2 12.5% 
Missing 2 11.8% 1 5.9% 

The information you found was hard to understand     
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Strongly agree 0 0.0% 0 0.0% 
Somewhat agree 4 26.7% 5 29.4% 

Somewhat disagree 9 60.0% 7 41.2% 
Strongly disagree 2 13.3% 5 29.4% 

Missing 2 11.8% 0 0.0% 

5. Overall, how confident are you that you can get advice 
or information about health and medical topics if you 
needed it? 

    

Completely confident 7 33.3% 5 25.0% 
Very confident 8 38.1% 11 55.0% 

Somewhat confident 6 28.6% 4 20.0% 
A little confident 0 0.0% 0 0.0% 

Not confident at all 0 0.0% 0 0.0% 
Missing 0 0.0% 1 4.8% 

Section 4: Provider Communication     
1. In general how often do you do each of the following?     

Take with you to your child's doctor visits a list of 
questions or concerns you want to cover 

    

Always 9 45.0% 9 47.4% 
Usually 2 10.0% 5 26.3% 

Sometimes 8 40.0% 4 21.1% 
Never 1 5.0% 1 5.3% 

Missing 1 4.8% 2 9.5% 
Take a list of all your child's prescribed medicines to 
his/her doctor visits 

    

Always 6 31.6% 7 38.9% 
Usually 3 15.8% 4 22.2% 

Sometimes 2 10.5% 3 16.7% 
Never 8 42.1% 4 22.2% 

Missing 2 9.5% 3 14.3% 
Ask your child's doctor to explain a test, treatment, or 
procedure to you in detail 

    

Always 11 55.0% 14 73.7% 
Usually 4 20.0% 4 21.1% 

Sometimes 4 20.0% 1 5.3% 
Never 1 5.0% 0 0.0% 

Missing 1 4.8% 2 9.5% 
Read information about a new prescription, such as side 
effects and precautions 

    

Always 15 75.0% 14 73.7% 
Usually 1 5.0% 4 21.1% 

Sometimes 2 10.0% 1 5.3% 
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Never 2 10.0% 0 0.0% 
Missing 1 4.8% 2 9.5% 

Do you own research on a health or medical topic after 
seeing your child's doctor 

    

Always 11 55.0% 8 42.1% 
Usually 2 10.0% 7 36.8% 

Sometimes 6 30.0% 4 21.1% 
Never 1 5.0% 0 0.0% 

Missing 1 4.8% 2 9.5% 
Take with you to your child's doctor visit any kind of 
health information you have found 

    

Always 3 15.0% 6 31.6% 
Usually 1 5.0% 5 26.3% 

Sometimes 13 65.0% 5 26.3% 
Never 3 15.0% 3 15.8% 

Missing 1 4.8% 2 9.5% 

2. Have you ever talked to your child's doctor, nurse, or 
other health care provider about any kind of health 
information you have gotten from the internet? 

    

Yes 15 71.4% 14 66.7% 
No 6 28.6% 7 33.3% 

3. When you talked with your child's health care 
provider, how interested were they in hearing about the 
information you found online? (of n = 15 parents at 
baseline and n = 14 at three months who responded 
"yes" to ever talking to provider about info found on 
internet) 

    

Very interested 4 28.6% 5 38.5% 
Somewhat interested 5 35.7% 4 30.8% 

A little interested 4 28.6% 4 30.8% 
Not at all interested 1 7.1% 0 0.0% 

Missing 1 6.7% 1 7.1% 
 

4. The following questions are about your 
communication with your child's doctors, nurses, or 
other health professionals you saw during the last 12 
months. How often did they do each of the following? (of 
n = 15 parents at baseline and n = 14 at three months 
who responded "yes" to ever talking to provider about 
info found on internet) 

    

Give you the chance to ask all the health-related 
questions you had 

    

Always 11 78.6% 9 69.2% 
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Usually 3 21.4% 2 15.4% 
Sometimes 0 0.0% 2 15.4% 

Never 0 0.0% 0 0.0% 
Missing 1 6.7% 1 7.1% 

Give the attention you needed to your feelings and 
emotions 

    

Always 10 71.4% 7 53.8% 
Usually 2 14.3% 3 23.1% 

Sometimes 2 14.3% 2 15.4% 
Never 0 0.0% 1 7.7% 

Missing 1 6.7% 1 7.1% 
Involve you in the decisions about your child's health 
care as much as you wanted 

    

Always 12 85.7% 10 76.9% 
Usually 1 7.1% 0 0.0% 

Sometimes 1 7.1% 2 15.4% 
Never 0 0.0% 1 7.7% 

Missing 1 6.7% 1 7.1% 
Make sure you understood the things you needed to do 
to take care of your child's health 

    

Always 11 78.6% 10 76.9% 
Usually 1 7.1% 0 0.0% 

Sometimes 2 14.3% 2 15.4% 
Never 0 0.0% 1 7.7% 

Missing 1 6.7% 1 7.1% 
Explain things in a way that you could understand     

Always 10 71.4% 9 69.2% 
Usually 3 21.4% 1 7.7% 

Sometimes 1 7.1% 3 23.1% 
Never 0 0.0% 0 0.0% 

Missing 1 6.7% 1 7.1% 
Spend enough time with you     

Always 9 64.3% 9 69.2% 
Usually 2 14.3% 1 7.7% 

Sometimes 3 21.4% 2 15.4% 
Never 0 0.0% 1 7.7% 

Missing 1 6.7% 1 7.1% 
Help you deal with feelings of uncertainty about your 
child's health or health care 

    

Always 9 64.3% 8 61.5% 
Usually 2 14.3% 2 15.4% 
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Sometimes 2 14.3% 2 15.4% 
Never 1 7.1% 1 7.7% 

Missing 1 6.7% 1 7.1% 

5. Overall, how would you rate the quality of health care 
your child received in the past 12 months (baseline 
survey) or past 3 months (three month survey) 

    

Excellent 12 57.1% 12 57.1% 
Very good 3 14.3% 5 23.8% 

Good 5 23.8% 3 14.3% 
Fair 1 4.8% 0 0.0% 

Poor 0 0.0% 1 4.8% 

In the past 12 months (baseline survey) or 3 months 
(three month survey), how often did you feel you could 
rely on your doctors, nurses, or other health care 
professionals to take care of your child's health care 
needs? 

    

Always 10 47.6% 11 52.4% 
Usually 7 33.3% 7 33.3% 

Sometimes 4 19.0% 2 9.5% 
Never 0 0.0% 1 4.8% 

Section 5: Participating in the Whole Genome 
Sequencing Research Study 

    

Sometime people feel differently about genetic testing 
decisions after they receive results. When you think 
about having gone through the whole genome testing for 
your child and the results you received, how much would 
you agree or disagree with the following statements? 

    

1. It was the right decision     
Strongly agree 15 71.4% 13 61.9% 

Agree 3 14.3% 5 23.8% 
Neither agree nor disagree 2 9.5% 1 4.8% 

Disagree 1 4.8% 0 0.0% 
Strongly disagree 0 0.0% 2 9.5% 

Total 21  21  
2. I regret the choice that was made     

Strongly agree 1 4.8% 1 4.8% 
Agree 0 0.0% 0 0.0% 

Neither agree nor disagree 2 9.5% 3 14.3% 
Disagree 6 28.6% 2 9.5% 

Strongly disagree 12 57.1% 15 71.4% 
3. I would go for the same choice if I had to do it over 
again 
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Strongly agree 15 71.4% 16 76.2% 
Agree 3 14.3% 5 23.8% 

Neither agree nor disagree 1 4.8% 0 0.0% 
Disagree 2 9.5% 0 0.0% 

Strongly disagree 0 0.0% 0 0.0% 
4. The choice did me a lot of harm     

Strongly agree 1 4.8% 0 0.0% 
Agree 0 0.0% 0 0.0% 

Neither agree nor disagree 0 0.0% 2 9.5% 
Disagree 4 19.0% 2 9.5% 

Strongly disagree 16 76.2% 17 81.0% 
5. The decision was a wise one     

Strongly agree 13 61.9% 14 66.7% 
Agree 4 19.0% 3 14.3% 

Neither agree nor disagree 4 19.0% 3 14.3% 
Disagree 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 1 4.8% 
Decision Regret Score, median (IQR) 5 0, 25 0 (0, 20) 
Decision Regret Score     

0 10 47.6% 12 57.1% 
> 0 11 52.4% 9 42.9% 

Decision Regret Score     
Expressed regret on at least one of 5 questions 5 23.8% 7 33.3% 

No regret expressed on any questions 16 76.2% 14 66.7% 

Decision Regret Score for Those with Scores > 0, median 
(IQR) 
n = 11 baseline scores ranging from 5 to 80 
n = 9 three month scores ranging from 15 to 60 

 
 

25 

 
 

(5.0, 40.0) 

 
 

25 

 
 

(15, 35) 

Section 6: Response to whole genome sequencing 
results (None of the respondents had positive results) 

    

1. I understood how my child came to have this gene N/A N/A N/A N/A 
2. I understand the health risks my relatives face because 
of my child having the gene 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

3. I feel certain that I undertand the meaning of my child 
having this gene 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

4. I understand the chances I have of passing this gene 
along to other children 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

5. I feel that I can explain to other people what my child 
having this gene means 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

PAGIS Certainty Score, median (IQR) N/A N/A N/A N/A 
Section 7: Response to the whole genome sequencing 
results 
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The statements below reflect responses some people 
have after learning a child's genetic test result. Please 
respond how much each of these statements represents 
how you have felt in the past week. In the past week how 
often have you been? 

    

1. Feeling upset about your child's test results?     
Never 12 70.6% 11 57.9% 

Rarely 3 17.6% 4 21.1% 
Sometimes 0 0.0% 2 10.5% 

Often 2 11.8% 2 10.5% 
Missing 4 19.0% 2 9.5% 

2. Feeling sad about your child's test results?     
Never 10 62.5% 12 63.2% 

Rarely 3 18.8% 3 15.8% 
Sometimes 1 6.3% 2 10.5% 

Often 2 12.5% 2 10.5% 
Missing 5 23.8% 2 9.5% 

3. Feeling anxious or nervous about your child's test 
results? 

    

Never 11 64.7% 13 68.4% 
Rarely 4 23.5% 3 15.8% 

Sometimes 1 5.9% 1 5.3% 
Often 1 5.9% 2 10.5% 

Missing 4 19.0% 2 9.5% 
4. Feeling guilty about your child's test results?     

Never 12 70.6% 13 68.4% 
Rarely 2 11.8% 4 21.1% 

Sometimes 3 17.6% 1 5.3% 
Often 0 0.0% 1 5.3% 

Missing 4 19.0% 2 9.5% 
5. Feeling relieved about your child's test results?     

Never 6 40.0% 6 37.5% 
Rarely 5 33.3% 3 18.8% 

Sometimes 2 13.3% 4 25.0% 
Often 2 13.3% 3 18.8% 

Missing 6 28.6% 5 23.8% 
6. Feeling happy about your child's test results?     

Never 5 35.7% 5 33.3% 
Rarely 5 35.7% 5 33.3% 

Sometimes 3 21.4% 2 13.3% 
Often 1 7.1% 3 20.0% 
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Missing 7 33.3% 6 28.6% 
7. Feeling loss of control     

Never 9 52.9% 12 63.2% 
Rarely 4 23.5% 1 5.3% 

Sometimes 3 17.6% 4 21.1% 
Often 1 5.9% 2 10.5% 

Missing 4 19.0% 2 9.5% 
8. Having problems enjoying your life because of your 
child's results 

    

Never 11 61.1% 14 77.8% 
Rarely 5 27.8% 2 11.1% 

Sometimes 2 11.1% 1 5.6% 
Often 0 0.0% 1 5.6% 

Missing 3 14.3% 3 14.3% 
9. Worring about your child's risk of becoming sick or ill     

Never 6 35.3% 7 36.8% 
Rarely 2 11.8% 3 15.8% 

Sometimes 4 23.5% 3 15.8% 
Often 5 29.4% 6 31.6% 

Missing 4 19.0% 2 9.5% 
10. Being uncertain about what your child's results mean 
about your child's future health 

    

Never 6 35.3% 7 41.2% 
Rarely 1 5.9% 2 11.8% 

Sometimes 4 23.5% 3 17.6% 
Often 6 35.3% 5 29.4% 

Missing 4 19.0% 4 19.0% 
11. Being uncertain about what your child's results mean 
for any other children and/or your family's health future 

    

Never 7 41.2% 10 55.6% 
Rarely 2 11.8% 2 11.1% 

Sometimes 4 23.5% 3 16.7% 
Often 4 23.5% 3 16.7% 

Missing 4 19.0% 3 14.3% 
12. Having difficulty making decisions about health 
screening or disease prevention for your child 

    

Never 13 76.5% 12 66.7% 
Rarely 1 5.9% 0 0.0% 

Sometimes 2 11.8% 3 16.7% 
Often 1 5.9% 3 16.7% 

Missing 4 19.0% 3 14.3% 
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13. Understanding clearly your child's choices for health 
screening or disease prevention 

    

Never 8 47.1% 6 33.3% 
Rarely 2 11.8% 1 5.6% 

Sometimes 3 17.6% 4 22.2% 
Often 4 23.5% 7 38.9% 

Missing 4 19.0% 3 14.3% 
14. Feeling frustrated that there are no definite health 
guidelines for your child 

    

Never 5 29.4% 5 26.3% 
Rarely 1 5.9% 0 0.0% 

Sometimes 1 5.9% 5 26.3% 
Often 10 58.8% 9 47.4% 

Missing 4 19.0% 2 9.5% 
15. Thinking about your child's result has affected your 
work or family life 

    

Never 9 52.9% 15 78.9% 
Rarely 2 11.8% 0 0.0% 

Sometimes 4 23.5% 3 15.8% 
Often 2 11.8% 1 5.3% 

Missing 4 19.0% 2 9.5% 
16. Feeling concerned about how your child's results will 
affect your health insurance status 

    

Never 14 82.4% 12 63.2% 
Rarely 3 17.6% 4 21.1% 

Sometimes 0 0.0% 2 10.5% 
Often 0 0.0% 1 5.3% 

Missing 4 19.0% 2 9.5% 
17. Having difficulty talking about your child's results 
with family members 

    

Never 12 70.6% 16 84.2% 
Rarely 0 0.0% 2 10.5% 

Sometimes 4 23.5% 1 5.3% 
Often 1 5.9% 0 0.0% 

Missing 4 19.0% 2 9.5% 
18. Feeling that your family has been supportive during 
the process of learning the genetic result 

    

Never 5 29.4% 5 29.4% 
Rarely 2 11.8% 4 23.5% 

Sometimes 3 17.6% 1 5.9% 
Often 7 41.2% 7 41.2% 

Missing 4 19.0% 4 19.0% 
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19. Feeling satisfied with family communication about 
your child's genetic results 

    

Never 4 23.5% 5 31.3% 
Rarely 3 17.6% 3 18.8% 

Sometimes 3 17.6% 1 6.3% 
Often 7 41.2% 7 43.8% 

Missing 4 19.0% 5 23.8% 
20. Worrying that your child's results have brought about 
conflict within your family 

    

Never 14 77.8% 14 82.4% 
Rarely 4 22.2% 2 11.8% 

Sometimes 0 0.0% 0 0.0% 
Often 0 0.0% 1 5.9% 

Missing 3 14.3% 4 19.0% 
21. Feeling regret about getting the test result     

Never 17 94.4% 13 81.3% 
Rarely 1 5.6% 2 12.5% 

Sometimes 0 0.0% 0 0.0% 
Often 0 0.0% 1 6.3% 

Missing 3 14.3% 5 23.8% 
22. Feeling that the genetic test result has made it harder 
to cope with my child's diagnosis 

    

Never 15 83.3% 12 70.6% 
Rarely 2 11.1% 4 23.5% 

Sometimes 1 5.6% 0 0.0% 
Often 0 0.0% 1 5.9% 

Missing 3 14.3% 4 19.0% 
23. Feeling that the genetic test result has made it easier 
to cope with my child's diagnosis 

    

Never 12 75.0% 7 46.7% 
Rarely 1 6.3% 5 33.3% 

Sometimes 1 6.3% 3 20.0% 
Often 2 12.5% 0 0.0% 

Missing 5 23.8% 6 28.6% 

MICRA Distress Subscale Raw Score, (all Qs answered) 
median (IQR) 
(n missing baseline = 5, n missing 3 month = 3) 

 
2.5 

 
(0.0, 8.0) 

 
0.0 

 
(0.0, 10.0) 

MICRA Distress Subscale Scaled Score (all Qs answered), 
median (IQR) 
(n missing baseline = 5, n missing 3 month = 3) 

 
8.3 

 
(0.0, 26.7) 

 
0.0 

 
(0.0, 33.3) 
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MICRA Distress Subscale Scaled Score (at least 1 Q 
answered), median (IQR) 
(n missing baseline = 3, n missing 3 month = 2) 

 
5.8 

 
(0.0, 20.0) 

 
0.0 

 
(0.0, 33.3) 

MICRA Uncertainty Subscale Raw Score (all Qs 
answered), median (IQR) 
(n missing baseline= 4, n missing 3 month = 5) 

 
13.0 

 
(5.0, 21.0) 

 
9.0 

 
(3.5, 25.0) 

MICRA Uncertainty Subscale Scaled Score (all Qs 
answered), median (IQR) 
(n missing baseline= 4, n missing 3 month = 5) 

 
28.9 

 
(11.1, 46.7) 

 
20.0 

 
(7.8, 55.6) 

MICRA Uncertainty Subscale Scaled Score (at least 1 Q 
answered), median (IQR) 
(n missing baseline= 3, n missing 3 month = 2) 

 
28.9 

 
(11.1, 46.7) 

 
20.0 

 
(13.3, 55.6) 

MICRA Positive Experience Subscale Raw Score (all Qs 
answered), median (IQR) 
(n missing baseline = 7, n missing 3 month =6) 

 
12.0 

 
(6.0, 14.0) 

 
10.0 

 
(2.0, 20.0) 

MICRA Positive Experience Subscale Scaled Score (all Qs 
answered), median (IQR) 
(n missing baseline = 7, n missing 3 month =6) 

 
60.0 

 
(30.0, 70.0) 

 
50.0 

 
(10.0, 100.0) 

MICRA Positive Experience Subscale Scaled Score (at 
least 1 Q answered), median (IQR) 
(n missing baseline = 4, n missing 3 month =4) 

 
50.0 

 
(10.0, 70.0) 

 
50.0 

 
(0.0, 100.0) 

MICRA Overall (Qs 1-21) Raw Score (all Qs answered), 
median (IQR) 
(n missing baseline = 7, n missing 3 month = 7) 

 
31.0 

 
(25.0, 40.0) 

 
27.5 

 
(7.0, 50.0) 

MICRA Overall (Qs 1-21) Scaled Score (all Qs answered), 
median (IQR) 
(n missing baseline = 7, n missing 3 month = 7) 

 
29.5 

 
(23.8, 38.1) 

 
26.2 

 
(6.7, 47.6) 

MICRA Overall (Qs 1-21) Scaled Score (at least 1 Q 
answered), median (IQR) 
(n missing baseline = 3, n missing 3 month = 3) 

 
29.0 

 
(14.3, 35.4) 

 
22.0 

 
(6.7, 46.7) 

Section 8: Questions about the report you received on 
your child's genetic testing 

    

1. Did you read the letter describing your child's whole 
genome sequencing results? 

    

Yes 12 66.7% 17 85.0% 
No 6 33.3% 3 15.0% 

Missing 3 14.3% 1 4.8% 

2. How helpful were the various parts of the genetic 
testing report you received? (of n = 12 at baseline and n 
= 17 at three months who said they read the letter) 

    

The summary     
Not helpful 1 10.0% 4 33.3% 
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A little bit helpfu 3 30.0% 2 16.7% 
Somewhat helpful 3 30.0% 2 16.7% 
Quite a bit helpful 3 30.0% 3 25.0% 

Very helpful 0 0.0% 1 8.3% 
Missing 2 16.7% 5 29.4% 

The detailed explanation     
Not helpful 2 20.0% 4 33.3% 

A little bit helpfu 2 20.0% 2 16.7% 
Somewhat helpful 3 30.0% 2 16.7% 
Quite a bit helpful 1 10.0% 1 8.3% 

Very helpful 2 20.0% 3 25.0% 
Missing 2 16.7% 5 29.4% 

The care instructions     
Not helpful 1 11.1% 6 54.5% 

A little bit helpfu 2 22.2% 1 9.1% 
Somewhat helpful 5 55.6% 3 27.3% 
Quite a bit helpful 1 11.1% 0 0.0% 

Very helpful 0 0.0% 1 9.1% 
Missing 3 25.0% 6 35.3% 

3. Did you review the genetic testing report you received 
with your provider? (of n = 12 at baseline and n = 17 at 
three months who said they read the letter) 

    

Yes, in person 9 81.8% 11 64.7% 
Yes, over the phone 0 0.0% 0 0.0% 

No 2 18.2% 6 35.3% 

4. Did reviewing the genetic testing report with your 
provider help improve your understanding of your child's 
health condition? (of n = 9 at baseline and n = 11 at three 
months who said they read the letter with their provider) 

    

n/a No, I already understood everything I needed 3 33.3% 2 20.0% 
Didn't help 2 22.2% 6 60.0% 

Helped a little 1 11.1% 1 10.0% 
Helped some 1 11.1% 0 0.0% 

Helped a fair amount 0 0.0% 1 10.0% 
Helped a great deal 2 22.2% 0 0.0% 

Missing 0 0.0% 1 9.1% 
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Supplementary Table 2: Survey results Usual Care – results from Baseline, 3 months post baseline and 
6 months post baseline (3 months post-report) 

 

  Baseline  3 Month  6 Month 
 n % n  % n % 

Survey Respondents 15  15  15  
Section 1: General Health       
1. In general how would you 
describe your health? 

      

Excellent 3 20.0% 3  20.0% 3 20.0% 
Very good 6 40.0% 4  26.7% 4 26.7% 

Good 5 33.3% 6  40.0% 7 46.7% 
Fair 1 6.7% 1  6.7% 1 6.7% 

Poor 0 0.0% 1  6.7% 0 0.0% 
2. Overall, how confident are you 
about your ability to take good care 
of your health? 

      

Completely confident 4 26.7% 5  33.3% 5 33.3% 
Very confident 8 53.3% 7  46.7% 8 53.3% 

Somewhat confident 2 13.3% 3  20.0% 2 13.3% 
A little confident 1 6.7% 0  0.0% 0 0.0% 

Not confident at all 0 0.0% 0  0.0% 0 0.0% 
5. In general, how would you 
describe your child's health? 

      

Excellent 2 13.3% 2  13.3% 1 6.7% 
Very good 6 40.0% 6  40.0% 5 33.3% 

Good 5 33.3% 5  33.3% 5 33.3% 
Fair 1 6.7% 1  6.7% 3 20.0% 

Poor 1 6.7% 1  6.7% 1 6.7% 
6. Overall, how confident are you 
about your ability to take good care 
of your child's health 

      

Completely confident 4 26.7% 4  26.7% 5 33.3% 
Very confident 6 40.0% 6  40.0% 8 53.3% 

Somewhat confident 3 20.0% 3  20.0% 2 13.3% 
A little confident 1 6.7% 2  13.3% 0 0.0% 

Not confident at all 1 6.7% 0  0.0% 0 0.0% 
Section 2: Health Information 
Preferences 

      

1. When you are dealing with 
health concerns for yourself of your 
child, how do you like to handle 
things? 
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1. I like to gather as much 
information as I can before making 
a decision 

      

Not at all true 0 0.0% 0 0.0% 0 0.0% 
A little bit 1 6.7% 0 0.0% 1 6.7% 

Somewhat true 0 0.0% 1 6.7% 2 13.3% 
Quite a bit 5 33.3% 3 20.0% 4 26.7% 

Very much true 9 60.0% 11 73.3% 8 53.3% 
2. I like to review information 
multiple times before making a 
decision 

      

Not at all true 0 0.0% 0 0.0% 0 0.0% 
A little bit 1 6.7% 0 0.0% 2 13.3% 

Somewhat true 3 20.0% 4 26.7% 3 20.0% 
Quite a bit 4 26.7% 5 33.3% 6 40.0% 

Very much true 7 46.7% 6 40.0% 4 26.7% 
3. After I've made a decision, I 
continue to look for related 
information 

      

Not at all true 1 6.7% 1 6.7% 0 0.0% 
A little bit 3 20.0% 0 0.0% 2 13.3% 

Somewhat true 4 26.7% 4 26.7% 5 33.3% 
Quite a bit 4 26.7% 7 46.7% 4 26.7% 

Very much true 3 20.0% 3 20.0% 4 26.7% 
4. I like to make decisions quickly       

Not at all true 5 33.3% 7 50.0% 7 50.0% 
A little bit 7 46.7% 1 7.1% 1 7.1% 

Somewhat true 3 20.0% 3 21.4% 5 35.7% 
Quite a bit 0 0.0% 3 21.4% 1 7.1% 

Very much true 0 0.0% 0 0.0% 0 0.0% 
Missing 0 0.0% 1 6.7% 1 6.7% 

5. I have difficulty making sense of 
information from multiple sources 

      

Not at all true 4 26.7% 4 26.7% 4 26.7% 
A little bit 4 26.7% 6 40.0% 5 33.3% 

Somewhat true 6 40.0% 4 26.7% 5 33.3% 
Quite a bit 1 6.7% 1 6.7% 1 6.7% 

Very much true 0 0.0% 0 0.0% 0 0.0% 
6. I fear that I might find out 
something that I don't want to 
know 

      

Not at all true 7 46.7% 7 46.7% 8 53.3% 
A little bit 3 20.0% 3 20.0% 4 26.7% 
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Somewhat true 5 33.3% 4 26.7% 1 6.7% 
Quite a bit 0 0.0% 0 0.0% 2 13.3% 

Very much true 0 0.0% 1 6.7% 0 0.0% 
Missing 0 0.0% 0 0.0% 0 0.0% 

7. I feel overwhelmed by the 
amount of information available 

      

Not at all true 5 33.3% 5 33.3% 7 46.7% 
A little bit 3 20.0% 4 26.7% 1 6.7% 

Somewhat true 4 26.7% 2 13.3% 3 20.0% 
Quite a bit 2 13.3% 1 6.7% 4 26.7% 

Very much true 1 6.7% 3 20.0% 0 0.0% 
Missing 0 0.0% 0 0.0% 0 0.0% 

8. I think it's the doctor's job to 
deal with the information, not 
mine 

      

Not at all true 8 53.3% 12 80.0% 10 66.7% 
A little bit 3 20.0% 1 6.7% 1 6.7% 

Somewhat true 3 20.0% 0 0.0% 3 20.0% 
Quite a bit 1 6.7% 2 13.3% 1 6.7% 

Very much true 0 0.0% 0 0.0% 0 0.0% 
HIOS Engagement Subscore, 
median (IQR) 
(One patient answered 3 of 4 app 
subscale questions for the 3 month 
survey and another answered 3 of 4 
on the six month survey. Used 
average of their three responses for 
calculations.) 

 
 
 
 
 
 
 

3.00 

 
 
 
 
 
 

(2.50, 
3.50) 

 
 
 
 
 
 
 

3.25 

 
 
 
 
 
 

(2.25, 
3.50) 

 
 
 
 
 
 
 

3.25 

 
 
 
 
 
 
 

(2.25, 4.00) 
HIOS Apprehension Subscore, 
median (IQR) 

 
0.75 

(0.50, 
2.00) 

 
0.75 

(0.25, 
1.50) 

 
1.00 

 
(0.25, 1.50) 

2. Do you ask family members or 
friends for information or advice on 
health topics? 

      

Yes 10 66.7% 12 80.0% 10 66.7% 
No 5 33.3% 3 20.0% 5 33.3% 

Missing 0 0.0% 1 6.7% 1 6.7% 
3. Who do you ask for this 
information? 
(of n = 11 who provided write-in 
responses at baseline) 
(of n = 13 who provided write-in 
responses at 3 months) 
(of n = 11 who provided write-in 
responses at 6 months) 
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Spouse       

Yes 2 18.2% 4 30.8% 4 36.4% 
No 9 81.8% 9 69.2% 7 63.6% 

Family       
Yes 3 27.3% 4 30.8% 3 27.3% 
No 8 72.7% 9 69.2% 8 72.7% 

Friends       
Yes 1 9.1% 4 30.8% 5 45.5% 
No 10 90.9% 9 69.2% 6 54.5% 

Medical Professionals       
Yes 5 45.5% 4 30.8% 5 45.5% 
No 6 54.5% 9 69.2% 6 54.5% 

Support Groups       
Yes 2 18.2% 2 15.4% 2 18.2% 
No 9 81.8% 11 84.6% 9 81.8% 

Family/Friends with Medical 
Backgrounds 

      

Yes 2 18.2% 2 15.4% 1 9.1% 
No 9 81.8% 11 84.6% 10 90.9% 

Internet/Books       
Yes 1 9.1% 3 23.1% 0 0.0% 
No 10 90.9% 10 76.9% 11 100.0% 

Co-workers       
Yes 2 18.2% 1 7.7% 0 0.0% 
No 9 81.8% 12 92.3% 11 100.0% 

Section 3: Internet use and 
information seeking 

      

1. Have you ever looked for 
information about health or 
medical topics fos your child from 
any source? 

      

Yes 13 86.7% 14 93.3% 13 86.7% 
No 2 13.3% 1 6.7% 2 13.3% 

Missing 0 0.0% 0 0.0% 0 0.0% 
2 and 3. The most recent time you 
looked for information about 
health or medical topics for your 
child where did you go? (of n = 13 
at baseline, n = 14 at three months 
and n = 13 at six months who 
responded "yes" to ever looking for 
health related information) 

      

Books       
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Yes 1 7.7% 5 35.7% 2 15.4% 
No 12 92.3% 9 64.3% 11 84.6% 

Brochures, pamphlets, ect.       
Yes 1 7.7% 3 21.4% 0 0.0% 
No 12 92.3% 11 78.6% 13 100.0% 

Cancer organization       
Yes 1 7.7% 2 14.3% 0 0.0% 
No 12 92.3% 12 85.7% 13 100.0% 

Family       
Yes 3 23.1% 3 21.4% 0 0.0% 
No 10 76.9% 11 78.6% 13 100.0% 

Friend/Co-worker       
Yes 3 23.1% 3 21.4% 2 15.4% 
No 10 76.9% 11 78.6% 11 84.6% 

Doctor or health care provider       
Yes 6 46.2% 7 50.0% 6 46.2% 
No 7 53.8% 7 50.0% 7 53.8% 

Internet       
Yes 12 92.3% 13 92.9% 13 100.0% 
No 1 7.7% 1 7.1% 0 0.0% 

Library       
Yes 0 0.0% 0 0.0% 1 7.7% 
No 13 100.0% 14 100.0% 12 92.3% 

Magazines       
Yes 0 0.0% 2 14.3% 1 7.7% 
No 13 100.0% 12 85.7% 12 92.3% 

Newspapers       
Yes 0 0.0% 2 14.3% 0 0.0% 
No 13 100.0% 12 85.7% 13 100.0% 

Telephone information number       
Yes 0 0.0% 1 7.1% 0 0.0% 
No 13 100.0% 13 92.9% 13 100.0% 

Complementary, alternative, or 
unconventional practitioner 

      

Yes 0 0.0% 1 7.1% 0 0.0% 
No 13 100.0% 13 92.9% 13 100.0% 

Genetic test report       
Yes 0 0.0% 2 14.3% 0 0.0% 
No 13 100.0% 12 85.7% 13 100.0% 
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4. Based on the results of your 
most recent search for information 
about health or medical topics 
regarding your child, how much do 
you agree or disagree with each of 
the following?  (of n = 13 at 
baseline, n = 14 at three months 
and n = 13 at six months who 
responded "yes" to ever looking for 
health related information) 

      

It took a lot of effort to get the 
information you needed 

      

Strongly agree 1 7.7% 3 21.4% 2 15.4% 
Somewhat agree 5 38.5% 4 28.6% 4 30.8% 

Somewhat disagree 5 38.5% 7 50.0% 6 46.2% 
Strongly disagree 2 15.4% 0 0.0% 1 7.7% 

Missing 0 0.0% 0 0.0% 0 0.0% 
You felt frustrated during your 
search for the information 

      

Strongly agree 3 23.1% 3 21.4% 2 15.4% 
Somewhat agree 5 38.5% 3 21.4% 5 38.5% 

Somewhat disagree 2 15.4% 5 35.7% 6 46.2% 
Strongly disagree 3 23.1% 3 21.4% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
You were concerned about the 
quality of the information 

      

Strongly agree 1 7.7% 3 21.4% 3 23.1% 
Somewhat agree 9 69.2% 6 42.9% 4 30.8% 

Somewhat disagree 0 0.0% 3 21.4% 4 30.8% 
Strongly disagree 3 23.1% 2 14.3% 2 15.4% 

Missing 2 13.3% 0 0.0% 0 0.0% 
The information you found was 
hard to understand 

      

Strongly agree 0 0.0% 2 14.3% 0 0.0% 
Somewhat agree 4 30.8% 5 35.7% 5 38.5% 

Somewhat disagree 3 23.1% 3 21.4% 4 30.8% 
Strongly disagree 6 46.2% 4 28.6% 4 30.8% 

Missing 2 13.3% 0 0.0% 0 0.0% 
5. Overall, how confident are you 
that you can get advice or 
information about health and 
medical topics if you needed it? 

      

Completely confident 4 28.6% 3 20.0% 5 33.3% 
Very confident 3 21.4% 5 33.3% 4 26.7% 
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Somewhat confident 7 50.0% 7 46.7% 6 40.0% 
A little confident 0 0.0% 0 0.0% 0 0.0% 

Not confident at all 0 0.0% 0 0.0% 0 0.0% 
Missing 1 6.7% 0 0.0% 0 0.0% 

Section 4: Provider 
Communication 

      

1. In general how often do you do 
each of the following? 

      

Take with you to your child's doctor 
visits a list of questions or concerns 
you want to cover 

      

Always 3 20.0% 5 33.3% 1 6.7% 
Usually 2 13.3% 4 26.7% 6 40.0% 

Sometimes 6 40.0% 2 13.3% 5 33.3% 
Never 4 26.7% 4 26.7% 3 20.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Take a list of all your child's 
prescribed medicines to his/her 
doctor visits 

      

Always 5 33.3% 6 40.0% 3 20.0% 
Usually 2 13.3% 3 20.0% 2 13.3% 

Sometimes 2 13.3% 2 13.3% 6 40.0% 
Never 6 40.0% 4 26.7% 4 26.7% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Ask your child's doctor to explain a 
test, treatment, or procedure to 
you in detail 

      

Always 7 46.7% 4 26.7% 4 26.7% 
Usually 1 6.7% 6 40.0% 5 33.3% 

Sometimes 6 40.0% 5 33.3% 5 33.3% 
Never 1 6.7% 0 0.0% 1 6.7% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Read information about a new 
prescription, such as side effects 
and precautions 

      

Always 7 46.7% 4 26.7% 8 53.3% 
Usually 2 13.3% 7 46.7% 3 20.0% 

Sometimes 5 33.3% 3 20.0% 3 20.0% 
Never 1 6.7% 1 6.7% 1 6.7% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Do you own research on a health or 
medical topic after seeing your 
child's doctor 

      

Always 5 33.3% 4 26.7% 5 33.3% 
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Usually 2 13.3% 3 20.0% 3 20.0% 
Sometimes 6 40.0% 7 46.7% 7 46.7% 

Never 2 13.3% 1 6.7% 0 0.0% 
Missing 0 0.0% 0 0.0% 0 0.0% 

Take with you to your child's doctor 
visit any kind of health information 
you have found 

      

Always 3 20.0% 2 13.3% 1 6.7% 
Usually 3 20.0% 4 26.7% 5 33.3% 

Sometimes 5 33.3% 6 40.0% 5 33.3% 
Never 4 26.7% 3 20.0% 4 26.7% 

Missing 0 0.0% 0 0.0% 0 0.0% 
2. Have you ever talked to your 
child's doctor, nurse, or other 
health care provider about any kind 
of health information you have 
gotten from the internet? 

      

Yes 11 73.3% 9 64.3% 13 86.7% 
No 4 26.7% 5 35.7% 2 13.3% 

Missing 0 0.0% 1 6.7% 0 0.0% 
3. When you talked with your 
child's health care provider, how 
interested were they in hearing 
about the information you found 
online? (of n = 11 people who 
responded "yes" at baseline to ever 
talking to provider about info found 
on internet, n = 9 at three months, 
and n = 13 at six months) 

      

Very interested 1 9.1% 1 11.1% 2 15.4% 
Somewhat interested 9 81.8% 6 66.7% 9 69.2% 

A little interested 1 9.1% 2 22.2% 2 15.4% 
Not at all interested 0 0.0% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
4. The following questions are 
about your communication with 
your child's doctors, nurses, or 
other health professionals you saw 
during the last 12 months. How 
often did they do each of the 
following? (of n = 11 people who 
responded "yes" at baseline to ever 
talking to provider about info found 
on internet, n = 9 at three months, 
and n = 13 at six months) 
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Give you the chance to ask all the 
health-related questions you had 

      

Always 3 27.3% 3 33.3% 5 38.5% 
Usually 5 45.5% 4 44.4% 6 46.2% 

Sometimes 2 18.2% 2 22.2% 2 15.4% 
Never 1 9.1% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Give the attention you needed to 
your feelings and emotions 

      

Always 3 27.3% 3 33.3% 3 23.1% 
Usually 4 36.4% 2 22.2% 7 53.8% 

Sometimes 4 36.4% 4 44.4% 3 23.1% 
Never 0 0.0% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Involve you in the decisions about 
your child's health care as much as 
you wanted 

      

Always 3 27.3% 6 66.7% 6 46.2% 
Usually 6 54.5% 1 11.1% 5 38.5% 

Sometimes 1 9.1% 2 22.2% 2 15.4% 
Never 1 9.1% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Make sure you understood the 
things you needed to do to take 
care of your child's health 

      

Always 3 27.3% 4 44.4% 7 53.8% 
Usually 5 45.5% 4 44.4% 3 23.1% 

Sometimes 2 18.2% 1 11.1% 3 23.1% 
Never 1 9.1% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Explain things in a way that you 
could understand 

      

Always 3 27.3% 5 55.6% 7 53.8% 
Usually 6 54.5% 3 33.3% 3 23.1% 

Sometimes 1 9.1% 1 11.1% 3 23.1% 
Never 1 9.1% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
Spend enough time with you       

Always 3 27.3% 3 33.3% 5 38.5% 
Usually 6 54.5% 5 55.6% 6 46.2% 

Sometimes 1 9.1% 1 11.1% 2 15.4% 
Never 1 9.1% 0 0.0% 0 0.0% 
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Missing 0 0.0% 0 0.0% 0 0.0% 
Help you deal with feelings of 
uncertainty about your child's 
health or health care 

      

Always 3 27.3% 3 33.3% 4 30.8% 
Usually 3 27.3% 1 11.1% 5 38.5% 

Sometimes 4 36.4% 5 55.6% 4 30.8% 
Never 1 9.1% 0 0.0% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
5. Overall, how would you rate the 
quality of health care your child 
received in the past 12 months 
(baseline survey) or past 3 months 
(three and six month survey) 

      

Excellent 3 21.4% 4 26.7% 5 33.3% 
Very good 6 42.9% 5 33.3% 7 46.7% 

Good 3 21.4% 4 26.7% 3 20.0% 
Fair 1 7.1% 2 13.3% 0 0.0% 

Poor 1 7.1% 0 0.0% 0 0.0% 
Missing 1 6.7% 0 0.0% 0 0.0% 

In the past 12 months (baseline 
survey) or 3 months (three and six 
month survey), how often did you 
feel you could rely on your doctors, 
nurses, or other health care 
professionals to take care of your 
child's health care needs? 

      

Always 5 33.3% 3 21.4% 5 33.3% 
Usually 6 40.0% 7 50.0% 8 53.3% 

Sometimes 3 20.0% 4 28.6% 2 13.3% 
Never 1 6.7% 0 0.0% 0 0.0% 

Missing 0 0.0% 1 6.7% 0 0.0% 
Section 5: Participating in the 
Whole Genome Sequencing 
Research Study 

      

Sometime people feel differently 
about genetic testing decisions 
after they receive results. When 
you think about having gone 
through the whole genome testing 
for your child and the results you 
received, how much would you 
agree or disagree with the 
following statements? 

      

1. It was the right decision       
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Strongly agree 15 100.0% 13 86.7% 13 86.7% 
Agree 0 0.0% 1 6.7% 1 6.7% 

Neither agree nor disagree 0 0.0% 1 6.7% 1 6.7% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 0 0.0% 0 0.0% 
2. I regret the choice that was 
made 

      

Strongly agree 0 0.0% 0 0.0% 0 0.0% 
Agree 0 0.0% 0 0.0% 0 0.0% 

Neither agree nor disagree 0 0.0% 1 6.7% 0 0.0% 
Disagree 1 6.7% 1 6.7% 1 6.7% 

Strongly disagree 14 93.3% 13 86.7% 14 93.3% 
3. I would go for the same choice if 
I had to do it over again 

      

Strongly agree 15 100.0% 12 80.0% 14 93.3% 
Agree 0 0.0% 1 6.7% 1 6.7% 

Neither agree nor disagree 0 0.0% 2 13.3% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 0 0.0% 0 0.0% 
4. The choice did me a lot of harm       

Strongly agree 0 0.0% 0 0.0% 0 0.0% 
Agree 0 0.0% 0 0.0% 0 0.0% 

Neither agree nor disagree 0 0.0% 1 6.7% 0 0.0% 
Disagree 1 6.7% 1 6.7% 1 6.7% 

Strongly disagree 14 93.3% 13 86.7% 14 93.3% 
5. The decision was a wise one       

Strongly agree 15 100.0% 13 86.7% 13 86.7% 
Agree 0 0.0% 1 6.7% 1 6.7% 

Neither agree nor disagree 0 0.0% 1 6.7% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 0 0.0% 1 6.7% 
Decision Regret Score, median 
(IQR) 

 
0 

 
(0, 0) 

 
0 

 
(0, 0) 

 
0 

 
(0, 0) 

Decision Regret Score       
0 14 93.3% 12 80.0% 12 80.0% 

> 0 1 6.7% 3 20.0% 3 20.0% 
Decision Regret Score       

Expressed regret on at least one of 
5 questions 

 
0 

 
0.0% 

 
2 

 
13.3% 

 
2 

 
13.3% 

No regret expressed on any 
questions 

 
15 

 
100.0% 

 
13 

 
86.7% 

 
13 

 
86.7% 
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Decision Regret Score for Those 
with Scores > 0, median (IQR) 
n = 1 baseline score of 10 
n = 3 three month scores ranging 
from 15 to 45 
n = 3 six month scores ranging 
from 10 to 25 

 
 
 

10 

 
 
 

(10, 10) 

 
 
 

25 

 
 

(15, 
45) 

 
 
 

20 

 
 
 

(10, 25) 

Section 6: Response to whole 
genome sequencing results (only 
applies to n = 4 respondents of 
patients with CV) 

      

1. I understood how my child came 
to have this gene 

      

Strongly agree 2 50.0% 1 25.0% 2 100.0% 
Agree 2 50.0% 1 25.0% 0 0.0% 

Neither agree nor disagree 0 0.0% 0 0.0% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 2 50.0% 0 0.0% 
Missing 0 0.0% 0 0.0% 2 50.0% 

2. I understand the health risks my 
relatives face because of my child 
having the gene 

      

Strongly agree 2 50.0% 1 25.0% 2 100.0% 
Agree 2 50.0% 1 25.0% 0 0.0% 

Neither agree nor disagree 0 0.0% 0 0.0% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 2 50.0% 0 0.0% 
Missing 0 0.0% 0 0.0% 2 50.0% 

3. I feel certain that I undertand the 
meaning of my child having this 
gene 

      

Strongly agree 2 50.0% 1 25.0% 0 0.0% 
Agree 2 50.0% 1 25.0% 2 100.0% 

Neither agree nor disagree 0 0.0% 0 0.0% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 2 50.0% 0 0.0% 
Missing 0 0.0% 0 0.0% 2 50.0% 

4. I understand the chances I have 
of passing this gene along to other 
children 

      

Strongly agree 2 50.0% 2 50.0% 2 100.0% 
Agree 2 50.0% 0 0.0% 0 0.0% 

Neither agree nor disagree 0 0.0% 0 0.0% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 
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Strongly disagree 0 0.0% 2 50.0% 0 0.0% 
Missing 0 0.0% 0 0.0% 2 50.0% 

5. I feel that I can explain to other 
people what my child having this 
gene means 

      

Strongly agree 2 50.0% 1 25.0% 0 0.0% 
Agree 2 50.0% 1 25.0% 2 100.0% 

Neither agree nor disagree 0 0.0% 0 0.0% 0 0.0% 
Disagree 0 0.0% 0 0.0% 0 0.0% 

Strongly disagree 0 0.0% 2 50.0% 0 0.0% 
Missing 0 0.0% 0 0.0% 2 50.0% 

PAGIS Certainty Score, median 
(IQR) 

 
4.5 

 
(4.0, 5.0) 

 
2.6 

(1.0, 
4.6) 

 
4.6 

 
(4.6, 4.6) 

Section 7: Response to the whole 
genome sequencing results 

      

The statements below reflect 
responses some people have after 
learning a child's genetic test 
result. Please respond how much 
each of these statements 
represents how you have felt in the 
past week. In the past week how 
often have you been? 

      

1. Feeling upset about your child's 
test results? 

      

Never 10 71.4% 11 73.3% 11 73.3% 
Rarely 3 21.4% 3 20.0% 3 20.0% 

Sometimes 1 7.1% 1 6.7% 1 6.7% 
Often 0 0.0% 0 0.0% 0 0.0% 

Missing 1 6.7% 0 0.0% 0 0.0% 
2. Feeling sad about your child's 
test results? 

      

Never 8 57.1% 13 86.7% 9 60.0% 
Rarely 3 21.4% 1 6.7% 4 26.7% 

Sometimes 3 21.4% 0 0.0% 2 13.3% 
Often 0 0.0% 1 6.7% 0 0.0% 

Missing 1 6.7% 0 0.0% 0 0.0% 
3. Feeling anxious or nervous about 
your child's test results? 

      

Never 10 71.4% 12 80.0% 11 73.3% 
Rarely 2 14.3% 2 13.3% 2 13.3% 

Sometimes 2 14.3% 0 0.0% 2 13.3% 
Often 0 0.0% 1 6.7% 0 0.0% 
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Missing 1 6.7% 0 0.0% 0 0.0% 
4. Feeling guilty about your child's 
test results? 

      

Never 10 71.4% 11 73.3% 12 80.0% 
Rarely 4 28.6% 2 13.3% 3 20.0% 

Sometimes 0 0.0% 2 13.3% 0 0.0% 
Often 0 0.0% 0 0.0% 0 0.0% 

Missing 1 6.7% 0 0.0% 0 0.0% 
5. Feeling relieved about your 
child's test results? 

      

Never 6 46.2% 9 60.0% 7 46.7% 
Rarely 1 7.7% 3 20.0% 3 20.0% 

Sometimes 5 38.5% 2 13.3% 1 6.7% 
Often 1 7.7% 1 6.7% 4 26.7% 

Missing 2 13.3% 0 0.0% 0 0.0% 
6. Feeling happy about your child's 
test results? 

      

Never 7 53.8% 10 66.7% 7 46.7% 
Rarely 0 0.0% 2 13.3% 4 26.7% 

Sometimes 6 46.2% 1 6.7% 3 20.0% 
Often 0 0.0% 2 13.3% 1 6.7% 

Missing 2 13.3% 0 0.0% 0 0.0% 
7. Feeling loss of control       

Never 7 58.3% 11 73.3% 9 60.0% 
Rarely 1 8.3% 1 6.7% 1 6.7% 

Sometimes 2 16.7% 1 6.7% 5 33.3% 
Often 2 16.7% 2 13.3% 0 0.0% 

Missing 3 20.0% 0 0.0% 0 0.0% 
8. Having problems enjoying your 
life because of your child's results 

      

Never 11 84.6% 12 80.0% 12 80.0% 
Rarely 1 7.7% 1 6.7% 2 13.3% 

Sometimes 0 0.0% 2 13.3% 1 6.7% 
Often 1 7.7% 0 0.0% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
9. Worring about your child's risk of 
becoming sick or ill 

      

Never 5 38.5% 4 26.7% 7 46.7% 
Rarely 4 30.8% 3 20.0% 5 33.3% 

Sometimes 2 15.4% 6 40.0% 1 6.7% 
Often 2 15.4% 2 13.3% 2 13.3% 

Missing 2 13.3% 0 0.0% 0 0.0% 
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10. Being uncertain about what 
your child's results mean about 
your child's future health 

      

Never 6 46.2% 6 40.0% 7 46.7% 
Rarely 3 23.1% 3 20.0% 2 13.3% 

Sometimes 2 15.4% 3 20.0% 4 26.7% 
Often 2 15.4% 3 20.0% 2 13.3% 

Missing 2 13.3% 0 0.0% 0 0.0% 
11. Being uncertain about what 
your child's results mean for any 
other children and/or your family's 
health future 

      

Never 7 53.8% 12 80.0% 9 60.0% 
Rarely 3 23.1% 2 13.3% 4 26.7% 

Sometimes 3 23.1% 1 6.7% 1 6.7% 
Often 0 0.0% 0 0.0% 1 6.7% 

Missing 2 13.3% 0 0.0% 0 0.0% 
12. Having difficulty making 
decisions about health screening or 
disease prevention for your child 

      

Never 8 61.5% 10 66.7% 10 66.7% 
Rarely 4 30.8% 4 26.7% 3 20.0% 

Sometimes 1 7.7% 1 6.7% 2 13.3% 
Often 0 0.0% 0 0.0% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
13. Understanding clearly your 
child's choices for health screening 
or disease prevention 

      

Never 2 15.4% 7 46.7% 5 33.3% 
Rarely 3 23.1% 3 20.0% 2 13.3% 

Sometimes 2 15.4% 2 13.3% 3 20.0% 
Often 6 46.2% 3 20.0% 5 33.3% 

Missing 2 13.3% 0 0.0% 0 0.0% 
14. Feeling frustrated that there 
are no definite health guidelines 
for your child 

      

Never 2 15.4% 4 26.7% 6 40.0% 
Rarely 3 23.1% 1 6.7% 2 13.3% 

Sometimes 6 46.2% 7 46.7% 1 6.7% 
Often 2 15.4% 3 20.0% 6 40.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
15. Thinking about your child's 
result has affected your work or 
family life 
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Never 10 76.9% 11 73.3% 12 80.0% 
Rarely 1 7.7% 2 13.3% 3 20.0% 

Sometimes 2 15.4% 1 6.7% 0 0.0% 
Often 0 0.0% 1 6.7% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
16. Feeling concerned about how 
your child's results will affect your 
health insurance status 

      

Never 11 84.6% 14 93.3% 14 93.3% 
Rarely 0 0.0% 1 6.7% 1 6.7% 

Sometimes 2 15.4% 0 0.0% 0 0.0% 
Often 0 0.0% 0 0.0% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
17. Having difficulty talking about 
your child's results with family 
members 

      

Never 10 76.9% 15 100.0% 14 93.3% 
Rarely 2 15.4% 0 0.0% 0 0.0% 

Sometimes 1 7.7% 0 0.0% 0 0.0% 
Often 0 0.0% 0 0.0% 1 6.7% 

Missing 2 13.3% 0 0.0% 0 0.0% 
18. Feeling that your family has 
been supportive during the process 
of learning the genetic result 

      

Never 3 23.1% 7 46.7% 5 33.3% 
Rarely 2 15.4% 0 0.0% 2 13.3% 

Sometimes 2 15.4% 3 20.0% 3 20.0% 
Often 6 46.2% 5 33.3% 5 33.3% 

Missing 2 13.3% 0 0.0% 0 0.0% 
19. Feeling satisfied with family 
communication about your child's 
genetic results 

      

Never 1 7.7% 8 53.3% 6 40.0% 
Rarely 2 15.4% 1 6.7% 2 13.3% 

Sometimes 2 15.4% 2 13.3% 1 6.7% 
Often 8 61.5% 4 26.7% 6 40.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
20. Worrying that your child's 
results have brought about conflict 
within your family 

      

Never 11 84.6% 14 93.3% 14 93.3% 
Rarely 2 15.4% 1 6.7% 0 0.0% 

Sometimes 0 0.0% 0 0.0% 0 0.0% 
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Often 0 0.0% 0 0.0% 1 6.7% 
Missing 2 13.3% 0 0.0% 0 0.0% 

21. Feeling regret about getting the 
test result 

      

Never 12 92.3% 15 100.0% 15 100.0% 
Rarely 1 7.7% 0 0.0% 0 0.0% 

Sometimes 0 0.0% 0 0.0% 0 0.0% 
Often 0 0.0% 0 0.0% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
22. Feeling that the genetic test 
result has made it harder to cope 
with my child's diagnosis 

      

Never 10 76.9% 14 93.3% 14 93.3% 
Rarely 3 23.1% 1 6.7% 1 6.7% 

Sometimes 0 0.0% 0 0.0% 0 0.0% 
Often 0 0.0% 0 0.0% 0 0.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
23. Feeling that the genetic test 
result has made it easier to cope 
with my child's diagnosis 

      

Never 6 46.2% 9 60.0% 8 53.3% 
Rarely 0 0.0% 1 6.7% 1 6.7% 

Sometimes 5 38.5% 1 6.7% 3 20.0% 
Often 2 15.4% 4 26.7% 3 20.0% 

Missing 2 13.3% 0 0.0% 0 0.0% 
MICRA Distress Subscale Raw 
Score, median (IQR) 
(n missing baseline = 3) 

 
2.5 

 
(0.5, 5.0) 

 
0.0 (0.0, 

4.0) 

 
0.0 

 
(0.0, 6.0) 

MICRA Distress Subscale Scaled 
Score (all Qs answered), median 
(IQR) 
(n missing baseline = 3) 

 

8.3 

 

(1.7, 16.7) 

 

0.0 

 
(0.0, 
13.3) 

 

0.0 

 

(0.0, 20.0) 

MICRA Distress Subscale Scaled 
Score (at least 1 Q answered), 
median (IQR) 
(n missing baseline = 1) 

 

5.3 

 

(0.0, 16.7) 

 

0.0 

 
(0.0, 
13.3) 

 

0.0 

 

(0.0, 20.0) 

MICRA Uncertainty Subscale Raw 
Score, median (IQR) 
(n missing baseline= 2) 

 
6.0 

 
(2.0, 11.0) 

 
8.0 (1.0, 

12.0) 

 
7.0 

 
(0.0, 14.0) 

MICRA Uncertainty Subscale Scaled 
Score, median (IQR) 
(n missing baseline= 2) 

 
13.3 

 
(4.4, 24.4) 

 
17.8 (2.2, 

26.7) 

 
15.6 

 
(0.0, 31.1) 
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MICRA Uncertainty Subscale Scaled 
Score (at least 1 Q answered), 
median (IQR) 
(n missing baseline= 2) 

 

13.3 

 

(4.4, 24.4) 

 

17.8 

 
(2.2, 
26.7) 

 

15.6 

 

(0.0, 31.1) 

MICRA Positive Experience 
Subscale Raw Score, median (IQR) 
(n missing baseline = 2) 

 
10.0 

 
(4.0, 12.0) 

 
14.0 (9.0, 

20.0) 

 
11.0 

 
(6.0, 16.0) 

MICRA Positive Experience 
Subscale Scaled Score, median 
(IQR) 
(n missing baseline = 2) 

 

50.0 

 
(20.0, 
60.0) 

 

70.0 

 
(45.0, 
100.0) 

 

55.0 

 

(30.0, 80.0) 

MICRA Positive Experience 
Subscale Scaled Score (at least 1 Q 
answered), median (IQR) 
(n missing baseline = 2) 

 

50.0 

 
(20.0, 
60.0) 

 

70.0 

 
(45.0, 
100.0) 

 

55.0 

 

(30.0, 80.0) 

MICRA Overall (Qs 1-21) Raw 
Score, median (IQR) 
(n missing baseline = 3) 

 
23.5 (16.0, 

27.5) 

 
25.0 (21.0, 

35.0) 

 
24.0 

 
(20.0, 26.0) 

MICRA Overall (Qs 1-21) Scaled 
Score, median (IQR) 
(n missing baseline = 3) 

 
22.4 (15.2, 

26.2) 

 
23.8 (20.0, 

33.3) 

 
22.9 

 
(19.0, 24.8) 

MICRA Overall (Qs 1-21) Scaled 
Score (at least 1 Q answered), 
median (IQR) 
(n missing baseline = 1) 

 

20.5 

 

(9.0, 25.7) 

 

23.8 

 
(20.0, 
33.3) 

 

22.9 

 

(19.0, 24.8) 

Section 8: Questions about the 
report you received on your child's 
genetic testing 

      

1. Did you read the letter 
describing your child's whole 
genome sequencing results? 

      

Yes 13 86.7% 12 92.3% 6 40.0% 
No 2 13.3% 1 7.7% 9 60.0% 

Missing 0 0.0% 2 13.3% 0 0.0% 
2. How helpful were the various 
parts of the genetic testing report 
you received? (of n = 13 at 
baseline, n = 12 at three months, 
and n = 6 at six months who said 
they read the letter) 

      

The summary       
Not helpful 0 0.0% 0 0.0% 0 0.0% 

A little bit helpfu 0 0.0% 1 10.0% 1 16.7% 
Somewhat helpful 2 20.0% 2 20.0% 2 33.3% 
Quite a bit helpful 4 40.0% 2 20.0% 3 50.0% 

Very helpful 4 40.0% 5 50.0% 0 0.0% 
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Missing 3 23.1% 2 16.7% 0 0.0% 
The detailed explanation       

Not helpful 0 0.0% 0 0.0% 0 0.0% 
A little bit helpfu 0 0.0% 2 20.0% 1 16.7% 

Somewhat helpful 2 20.0% 2 20.0% 2 33.3% 
Quite a bit helpful 5 50.0% 1 10.0% 3 50.0% 

Very helpful 3 30.0% 5 50.0% 0 0.0% 
Missing 3 23.1% 2 16.7% 0 0.0% 

The care instructions       
Not helpful 0 0.0% 0 0.0% 0 0.0% 

A little bit helpfu 0 0.0% 1 11.1% 2 33.3% 
Somewhat helpful 2 22.2% 2 22.2% 2 33.3% 
Quite a bit helpful 5 55.6% 1 11.1% 2 33.3% 

Very helpful 2 22.2% 5 55.6% 0 0.0% 
Missing 4 30.8% 3 25.0% 0 0.0% 

3. Did you review the genetic 
testing report you received with 
your provider? (of n = 13 at 
baseline, n = 12 at three months, 
and n = 6 at six months who said 
they read the letter) 

      

Yes, in person 8 72.7% 11 91.7% 3 50.0% 
Yes, over the phone 0 0.0% 0 0.0% 0 0.0% 

No 3 27.3% 1 8.3% 3 50.0% 
Missing 2 15.4% 0 0.0% 0 0.0% 

4. Did reviewing the genetic testing 
report with your provicer help 
improve your understanding of 
your child's health condition?  (of n 
= 8 at baseline, n = 11 at three 
months, and n = 3 at six months 
who said they read the letter with 
their provider) 

      

n/a No, I already understood 
everything I needed 

 
1 

 
12.5% 

 
0 

 
0.0% 

 
0 

 
0.0% 

Didn't help 1 12.5% 2 18.2% 1 33.3% 
Helped a little 0 0.0% 1 9.1% 1 33.3% 
Helped some 1 12.5% 1 9.1% 0 0.0% 

Helped a fair amount 0 0.0% 3 27.3% 1 33.3% 
Helped a great deal 5 62.5% 4 36.4% 0 0.0% 

Missing 0 0.0% 0 0.0% 0 0.0% 
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Appendix to Ancillary Information 
 

Link to article with Concept sheets and Copy of sample patient genomics results report  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4744953/ 

 
 

Link to Post report interview guide and Surveys  

https://link.springer.com/article/10.1007%2Fs10897-017-0176-6 

  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4744953/
https://link.springer.com/article/10.1007%2Fs10897%E2%80%90017%E2%80%900176%E2%80%906
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