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Purpose: To explore parental experiences of ultrarapid genomic
testing for their critically unwell infants and children.

Methods: Parents of critically unwell children who participated in
a national ultrarapid genomic diagnosis program were surveyed
>12 weeks after genomic results return. Surveys consisted of custom
questions and validated scales, including the Decision Regret Scale
and Genomics Outcome Scale.

Results: With 96 survey invitations sent, the response rate was
57% (n= 55). Most parents reported receiving enough information
during pretest (n= 50, 94%) and post-test (n= 44, 83%) counsel-
ing. Perceptions varied regarding benefits of testing, however most
parents reported no or mild decision regret (n= 45, 82%). The
majority of parents (31/52, 60%) were extremely concerned about
the condition recurring in future children, regardless of actual or
perceived recurrence risk. Parents whose child received a diagnostic
result reported higher empowerment.

Conclusion: This study provides valuable insight into parental
experiences of ultrarapid genomic testing in critically unwell
children, including decision regret, empowerment, and post-test
reproductive planning, to inform design and delivery of rapid
diagnosis programs. The findings suggest considerations for pre-
and post-test counseling that may influence parental experiences
during the testing process and beyond, such as the importance of
realistically conveying the likelihood for clinical and/or personal
utility.
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INTRODUCTION
Emerging evidence that “rapid” (2–3 weeks) or “ultrarapid”
(<7 days) turnaround times impact the clinical utility of
genomic testing in critically unwell infants and children is
driving widespread uptake.1–5 However, little is known about
parental experiences of ultrarapid genomic testing for their
critically unwell child, during the testing process and beyond.
Elements that complicate pretest counseling in the critical
care setting have been described.6,7 In particular, the
heightened emotions, burden of parental responsibility,8–10

and high pressure clinical decision-making in critical care
settings may hinder parents’ ability to consider the distinct
significance of genomic testing with regard to the potential

implications for their child, themselves, and their family.4,11

There also remains uncertainty among nongenetics health
professionals regarding the value of detailed consent for
genomic testing in acute pediatric settings.12 However, a
growing number of studies highlight the importance of
tailored pretest counseling, conveying the potential for
receiving unexpected and life-altering information, managing
expectations, and providing anticipatory guidance for avoid-
ing potential disappointment and/or decision regret based on
unrealistic expectations.6,7,13–15 Additionally, the process of
informed consent in acute pediatrics can provide parents
feelings of control, coping, and empowerment.16 There is
emerging evidence that basing pretest counseling on the
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“generic model” of informed consent (providing general
information regarding the potential outcomes of testing) and
combining this with limited tailored information (providing
more in-depth information regarding certain client-specific
aspects of genomic testing) may be an effective approach
toward establishing sufficient parental comprehension of
genomic testing for informed decision-making while avoiding
information overload.7,13,17

The value parents derive from genomic testing may be
influenced by both perceived clinical utility (usefulness for
improved medical outcomes) and perceived personal utility
(outcomes not specifically related to the health of the child
being tested).18,19 While clinical utility may be defined and
imparted by professionals, personal utility is primarily the
domain of parents themselves.19 Exploration of personal utility
factors may guide pretest counseling, and assist parents in
making informed decisions regarding genomic testing.18,20,21

Parents experienced in living with a child who has a rare,
undiagnosed condition express confidence in their ability to
manage the stress of receiving unexpected or uncertain genomic
testing findings,10 however this stress-managing ability may not
yet exist for parents whose newborn or child is critically unwell
and/or are at the beginning of their diagnostic trajectory.
Therefore it is important to prepare parents for the potential
that both diagnostic and nondiagnostic genomic testing results
may alter management of a critically unwell child,1,4,5,22,23 and/
or lead to new uncertainties.6,7 Although changes in reproduc-
tive outcomes are an important downstream effect of early
genomic testing in rare disease,22 there is a gap in the
understanding of how parents integrate and adapt to the
imparted genomic test information and how this experience
transitions into considerations regarding the process of
reproductive planning and other aspects of personal utility.
While there is a growing body of literature describing

clinician experiences and counseling considerations in
delivering genomic testing in acute pediatrics,3,6,7,12,24 there
is limited literature focused on the parents’ lived experiences
and their perceptions of test clinical and personal utility.25

Considering the potential for parents of critically unwell
infants to be experiencing a crisis state during pretest
counseling,7 there is an imperative to conduct research to
determine whether parents regret their decision to provide
consent for genomic testing in their child and whether they
experience personal utility benefits such as empowerment
and/or restored reproductive confidence. This study aimed to
explore parental experiences of ultrarapid genomic testing for
their critically unwell infants and children, during the testing
process and beyond, including the previously unmapped areas
of decision regret, empowerment, and post-test reproductive
planning.

MATERIALS AND METHODS
Ethics statement
Ethics approval was granted by the Royal Melbourne Hospital
Human Research Ethics Committee (HREC/16/MH251).
Participants provided voluntary, informed consent.

Context
The Australian Genomics Health Alliance Acute Care
Genomics study is a national ultrarapid genomic diagnosis
program for infants and children admitted to intensive care
with suspected monogenic conditions.5 Patients were
recruited prospectively during clinical care; parents/guardians
received genetic counseling prior to providing their voluntary,
informed consent. Ultrarapid exome sequencing (urES) was
performed, as a trio where possible, with the aim of issuing
results in <5 calendar days. Wherever possible, results were
disclosed to the parents/guardians prior to hospital discharge.
Pre- and post-test counseling was provided by genetics health
professionals, cocounseling with nongenetics health profes-
sionals where appropriate.

Participants
Participants were part of the Acute Care Genomics study.5

Survey invitations were sent to the parent/guardian who
provided their email address at the time of consent.
Invitations were delayed if the care team indicated that a
family was highly distressed. Invitations were not sent if
families were withdrawn from the study, requested not to
receive surveys, did not have or declined to provide an email
address, lacked sufficient written English language compre-
hension, or required support to complete the survey.

Surveys
Survey invitations were sent by email >12 weeks after
disclosure of the genomic testing results. If the survey was
not completed, a single reminder was sent by email
approximately two weeks later. Survey responses were
collected and managed using REDCap electronic data capture
tools hosted at the Murdoch Children’s Research Institute,
Melbourne, Australia.26 The full survey consisted of custom
questions and validated scales (see Supplementary Table S1).
Participants whose child was deceased at the time of initial
survey invitation received a short version of the survey that
omitted questions relating to the impact of the condition on
the child and respondent. They were not sent a reminder. All
the survey questions and scales reported here were adminis-
tered in both versions of the survey. Scales included in this
analysis are the Decision Regret Scale (DRS),27 a five-item
questionnaire with five-point Likert scale which assesses
regret or remorse about a health-care decision, and the
Genomics Outcomes Scale (GOS),28 a six-item questionnaire
with five-point Likert scale that captures the theoretical
construct of empowerment relating to genomic medicine. The
Acute Care Genomics study began recruitment in March
2018. This paper reports data from responses to survey
invitations sent before end of November 2019.

Analysis
The experiences of pre- and post-test counseling, recollection
of test outcome, perceived value of test, and post-test
reproductive planning were interrogated using descriptive
statistics. Comparisons were made with clinician reported
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data where relevant. Using a previously reported DRS analysis
method,29 selected for the ability to identify respondents with
moderate to strong decision regret, mean scores were
obtained and then converted (by subtracting 1 and multi-
plying by 25) to generate a DRS score ranging from 0 to 100.
DRS scores were defined into three categories: no decision
regret (DRS score 0), mild decision regret (DRS score 1–25),
and moderate to high decision regret (DRS score >25). GOS
scores were transformed to range from 0 to 100 (where 100
represents the highest level of empowerment) by converting
mean scores (with relevant items reverse coded) by subtract-
ing 1 and multiplying by 25. Differences between respondents
whose child’s urES result was diagnostic versus nondiagnostic,
and between those whose child was alive versus deceased at
the time of survey, were investigated using two-sided t-tests
for normally distributed variables and the Wilcoxon rank-
sum test for non–normally distributed variables. Quantitative
data analyses were conducted using Stata 15.1.30 Optional
free-text responses were reviewed for content, corrected for
grammar and spelling, and used illustratively to explain
quantitative results.

RESULTS
Survey respondents
During the study period, 158 families underwent genomic
testing through the Acute Care Genomics study and 96 survey
invitations were sent, with a response rate of 57% (n= 55).
Some survey invitations were delayed beyond the study period
on advice of the relevant care team. Respondents were the
mother (n= 46, 84%) or father (n= 9, 16%) of the child
tested (further demographics in Supplementary Table S2).
Response rate was higher for participants whose child was
deceased at time of survey (short survey) (17/22, 77%),
compared with those whose child was alive (full survey) (38/
74, 51%), however there was insufficient power to determine
whether this difference was statistically significant. Two
parents, one from each group, did not complete beyond
survey section 1 and responses from these individuals were
omitted from analyses. Therefore 53 surveys were analyzed
(96%). Table 1 contains illustrative quotes from free-text
responses.

Experiences of pre- and post-test counseling
Most parents reported feeling they received enough informa-
tion during pretest counseling (n= 50, 94%), had the
opportunity to ask all their questions about the test before
providing consent (n= 49, 92%), and received enough
information during post-test counseling to understand the
result (n= 44, 83%). One parent (2%) was unsure if enough
pretest information was provided, but felt they had the
opportunity to ask all their questions. The two parents (4%)
who reported they did not receive adequate pretest informa-
tion either felt they did not have or were unsure if they had
the opportunity to ask all their questions. These parents
described their state of heightened distress during pretest
counseling due to their child’s acute illness (data not shown),

however neither reported any decision regret (DRS score= 0).
Comments from some parents who did not feel they received
enough information to understand the result (n= 4, 8%), or
were unsure if they received enough information (n= 5, 9%),
indicated a simpler explanation of the test outcome would
have been useful, while others acknowledged their heightened
emotional state impacted their ability to understand complex
information (Table 1).
Most parents (n= 39, 74%) reported they would not change

anything about how the test was offered, or the result
explained. Comments from some parents who felt they would
(n= 11, 21%) or were unsure if they would (n= 3, 6%)
change the process indicated they were dissatisfied with the
way results were returned, with multiple parents indicating
fewer people in the room at time of results return and/or
more time with a genetic counselor would be valuable, while
others did not completely understand the limitations of
testing (Table 1).

Decision regret
When completing the DRS, respondents were encouraged to
think about the decision they made “about agreeing to the
genomic sequencing test after talking to the health-care
professional”. Over half of parents (n= 31, 58%) had no
decision regret, with approximately one quarter (n= 14, 26%)
experiencing mild decision regret, and a minority (n= 8,
15%) experiencing moderate to high decision regret. The level
of decision regret was comparable between parents whose
child received a diagnostic or nondiagnostic urES result, and
whose child was alive or deceased at the time of survey
(Table 2). Comments from all sections of the survey were
examined for the eight parents (15%) who experienced
moderate to high decision regret. Six did not provide
explanatory comments (DRS scores 30, 30, 40, 40, 50, and
100). The child of the latter parent (DRS score= 100) died
during sample processing and their nondiagnostic urES result
was returned by phone at family request. Of the remaining
two parents who experienced moderate to high decision
regret, one did not reflect on their choice to have the test and
instead expressed disappointment genomic testing was not
offered during pregnancy (DRS score 35). The other
expressed that although a diagnosis was received, this
provided “no more certainty” (DRS score 75) (Table 1).
Comments from parents with no or mild decision regret
reinforced they were happy with their decision and identified
benefits including the knowledge a diagnosis was able to
provide, the impact on their child’s treatment and manage-
ment, and the consequences for reproductive planning
(Table 1).

Perceived value of rapid test
After being reminded their child “had a rapid genomic test,
which means the result was available more quickly than
usual”, the majority of parents reported it was “very
important” (n= 46, 87%) or “important” (n= 6, 11%) the
result was available quickly. One parent (2%) reported it was
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Table 1 Illustrative free-text responses.

Experiences of pre- and post-test counseling

Received enough information about test before agreeing (comments only requested from “no” or “unsure”)

No “It was at a very emotional time…. I agreed to the testing hoping for a result that would indicate my child’s sudden

illness.” [full survey; diagnostic urES]

Received enough information to understand result (comments only requested from “no” or “unsure”)

No “A written ‘plain English’ summary of the findings, however minute, would have been appreciated.” [short survey;

diagnostic urES]

Unsure “It was an extremely emotional meeting…. It’s hard to take in…information in the circumstances.” [short survey;

diagnostic urES]

Change how test offered or result explained (comments only requested from “yes”)

Yes “The results were given to me over the phone when I was alone…which was quite distressing.” [full survey;

diagnostic urES]

Yes “…we were in a room with at least 6 or 7 medical professionals…. It was extremely overwhelming.” [short survey;

diagnostic urES]

Yes “I don’t believe we had enough time with the genetic counselors.” [short survey; nondiagnostic urES]

Yes “Going into the testing we thought they were going to be looking at any possible disease however they ended up

just testing for one disease, so I guess it wasn’t explained the best way at the start.” [full survey;

nondiagnostic urES]

Decision regret (0= no decision regret; 1–25=mild decision regret; >25=moderate to high decision regret)

0 “We did find a rare recessive gene caused our [child’s] health issue, which is so helpful for [their] future health care

and also our family planning decisions.” [full survey; diagnostic urES]

0 “Although we didn’t get an explanation…we’re happy to be involved in the testing anyway.” [full survey;

nondiagnostic urES]

0 “If it wasn’t for the testing [our child’s] diagnosis would have been too late and [they] wouldn’t be here with us

today.” [full survey, diagnostic urES]

5 “Although it was a distressing diagnosis it has helped to know what we are facing.” [full survey, diagnostic urES]

25 “The outcome was very heartbreaking but what we needed so that we could take care of & help keep [our child]

comfortable.” [short survey; diagnostic urES]

35 “Even though I am happy that we know what my [child] has and that we can manage our expectations of [their] life

I am sad that these tests are not offered in utero when we would have had other choices.” [full survey,

diagnostic urES]

75 “It has given me no answers only makes me question and second guess my parenting…I am supposed to enjoy this

time with my child not regret.” [full survey, diagnostic urES]

Perceived value of rapid test

Perceived level of importance of rapid result

Very important “It was important to us that [our child] didn’t suffer any longer than [they] had to, which meant not unnecessarily

prolonging [their] life.” [short survey; diagnostic urES]

Very important “Knowing quickly what [our child] had prepared us with what’s to come and managed our expectations better and

allowed us time to grieve while [our child] is little and hopefully won’t notice our disappointment.” [full survey;

diagnostic urES]

Very important “There is so much angst waiting for results and this is compounded by caring for a very sick child. Having the tests

come back so quickly lifted an incredible weight and stress from our shoulders.” [full survey; nondiagnostic urES]

Very important “EXTREMELY IMPORTANT. Our [child] lived for 6 months and typically it can take months even years to find the

right diagnosis.” [short survey; diagnostic urES]

Perception whether rapid result made a difference to child’s care

Yes “[Our child] was diagnosed with a couple of issues earlier as it was a possible symptom of [their] genetic mutation

so the doctors knew what to look for.” [full survey; diagnostic urES]

Yes “…it allowed the medical teams to then re-evaluate and determine what they would do next.” [short survey,

nondiagnostic urES]

Unsure “[The diagnosis] meant that our child did not have to undergo a biopsy to confirm diagnosis which would have

been risky due to [their] medical status at the time and obviously much more invasive.” [full survey; diagnostic urES]
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“neither important nor unimportant”, and no parents
reported it to be “unimportant”. The perceived importance
of rapid time to result was comparable between parents whose
child received a diagnostic or nondiagnostic urES result, and
whose child was alive or deceased at the time of survey
(Table 2). Comments revealed parents valued the ability of
urES to affect treatment or management for their child
(including avoiding unnecessary intervention), to provide
early information about their child’s condition, and the
reduction in stress and anxiety from a fast diagnosis (Table 1).
Some parents drew comparisons between urES testing and
testing with longer wait times, and hypothesized what their

experience may have been if this test followed a similar
timeline.
Parents were asked if, in their opinion, the rapid time to

result made a difference to their child’s care: yes (n= 26,
49%), unsure (n= 4, 8%), no (n= 23, 43%). Most responses
(n= 34, 64%) correlated with the assessment by clinicians on
change in management as a result of the rapid genomic test.5

Parents whose child received a diagnostic urES result were
more likely to select “yes” (Table 2), however there was
insufficient power to determine whether this difference was
statistically significant. Comments appeared to vary depend-
ing on clinical outcome (Table 1). Parents commented on the

Table 2 Comparison data for parents whose child received a diagnostic or nondiagnostic urES result, and parents whose
child was alive or deceased at the time of survey.

n (%) Diagnostic urES

(n= 27)

Nondiagnostic urES

(n= 26)

Alive at time of survey

(n= 37)

Deceased at time of survey

(n= 16)

Decision regret

None (DRS score 0) 17 (63) 14 (54) 22 (59) 9 (56)

Mild (DRS score 1–25) 6 (22) 8 (31) 10 (27) 4 (25)

Moderate to high (DRS score >25) 4 (15) 4 (15) 5 (14) 3 (19)

Perceived value of rapid test

Perceived level of importance of rapid result

Unimportant 0 (0) 0 (0) 0 (0) 0 (0)

Neither important nor unimportant 1 (4) 0 (0) 0 (0) 1 (6)

Important 4 (15) 2 (8) 5 (14) 1 (6)

Very important 22 (81) 24 (92) 32 (86) 14 (88)

Perception whether rapid result made a difference to child’s care

No 9 (33) 14 (54) 15 (41) 8 (50)

Unsure 1 (4) 3 (12) 4 (11) 0 (0)

Yes 17 (63) 9 (35) 18 (49) 8 (50)
urES ultrarapid exome sequencing.

Table 1 continued

Unsure “It confirmed the expected diagnosis so it didn’t change treatment.” [full survey; diagnostic urES]

No “As no concrete known gene variant was conclusive, there was no information to act on to alter/improve my child’s

condition.” [short survey; nondiagnostic urES]

Post-test reproductive planning

Extremely concerned; aRR

<1%; pRR 5%

“I’m petrified of more. I can’t bear the thought of it happening again.” [short survey; diagnostic urES]

Extremely concerned; aRR 25%;

pRR 25%

“…all other children have a 1 in 4 chance of inheriting it…which is terrifying.” [short survey; diagnostic urES]

Extremely concerned; aRR

unknown; pRR 50%

“Not knowing why [our child] was so sick has troubled our thinking about future children.” [short survey;

nondiagnostic urES]

Extremely concerned; aRR

<1%; pRR 3%

“Ruling out known genetic causes for our [child]’s condition has given us the confidence to plan for future

children.” [full survey; nondiagnostic urES increased confidence of infectious cause]

Not concerned; aRR <1%; pRR 5% “The test ensured that we and our first child were not carriers of the gene which gives us hope that our next child

will be typical and not affected.” [full survey; diagnostic urES]

Moderately concerned; aRR

<1%; pRR 2%

“We are still uncertain due to the care needs of our first born.” [full survey; diagnostic urES]

Extremely concerned; aRR

unknown; pRR 25%

“We still have no resolution, therefore we still aren’t sure about expanding our family.” [full survey;

nondiagnostic urES]
aRR actual reproductive risk, pRR perceived reproductive risk, urES ultrarapid exome sequencing.
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clinical and psychological impact of a rapid result, high-
lighting a rapid result allows relevant clinical decisions to be
made sooner regardless of diagnostic outcome.

Post-test reproductive planning
Some parents did not answer one or more questions relating
to their post-test reproductive planning (survey section 4).
The majority of parents (40/53, 75%) reported their
perceived reproductive risk (pRR) using a slider bar
(0–100%). Of those for whom an actual reproductive risk
(aRR) was established, most (20/25, 80%) reported a pRR
corresponding to their aRR (Fig. 1). Where an aRR was not
established, pRR varied widely (range 0–75%) (Fig. 1). Over
half of parents (31/52, 60%) indicated they were extremely
concerned about the condition recurring in future children,
with the remainder indicating they were moderately
concerned (15/52, 29%) or not concerned (6/52, 12%).
There was no correlation between level of concern and
perceived or actual reproductive risk (Fig. 1). The majority of
parents (36/53, 68%) indicated the genomic testing did not
have an impact on whether or not they want more children.
However, many of these parents also clearly indicated in the
comments they would use information from urES testing to
guide their use of reproductive services in future, including
demonstrating awareness of options such as prenatal
diagnosis and preimplantation genetic diagnosis. Others
indicated their family was already complete. From the
parents who indicated the test did impact on whether or
not they want more children (17/53, 32%), comments
reflected concern regarding the potential for another affected
child (Table 1). Some parents (both with diagnostic and
nondiagnostic urES for their child) indicated the test
restored their reproductive confidence. Some families,

however, remained focused on the existing and emerging
care needs of their unwell child.

Empowerment
When completing the GOS, parents were advised “the
questions below will help us understand whether the rapid
genomic sequencing test helps you and your family with the
condition for which testing was offered”. The average GOS
score was 60 (SD 17.0, range 29–100). Parents whose child
received a diagnostic urES result were more likely to have a
higher level of empowerment (mean GOS score 64, SD 16.1,
range 42–100), compared with those whose child received a
nondiagnostic urES result (mean GOS score 54, SD 16.3,
range 29–88). The observed difference between these two
groups was statistically significant (p= 0.041), with 64%
power, and the distribution is illustrated in Fig. 2.

DISCUSSION
For parents consenting to ultrarapid genomic testing in their
critically unwell child, initial awareness of both the possibility
that their child has an underlying genetic condition and the
availability of genomic testing often occurs during, or a short
time prior to, being approached for pretest counseling.5–7

Most parents who responded to the survey did not regret their
decision to proceed with testing, despite concerns that rapid
timeframes and other factors of the acute pediatric setting
may threaten elements of informed consent,6,16 and that
parents’ emotional distress or perceived urgency of testing
may lead them to provide consent without fully appreciating
implications of genomic testing.31 Some parent comments
highlight difficulties in absorbing complex information at
pretest counseling (Table 1), such as the established difficulty
to fully grasp genomic testing limitations.13 However, overall

100%

not concerned moderately concerned extremely concerned

90%

80%

70%

pR
R

aRR

60%

50%

40%

30%
25%
20%

10%

0%
<1% 25% 50% other unknown

Fig. 1 Parents’ level of concern that the condition would occur in future children, compared with parent-reported perceived reproductive risk (pRR) and
actual reproductive risk (aRR).
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responses corroborate with literature that individuals can be
comfortable with the amount of pretest information provided
and their opportunity to ask questions without needing to
understand the details of genomic testing.32 These findings
may also indicate pretest counseling was appropriately client-
centered, as is particularly important for facilitating informed
decision-making in the critical care setting,6,7 with the realistic
potential for clinical and/or personal utility sufficiently
addressed. It has been reported that parents may attribute
utility to genomic testing results regardless of clinical
outcome.33 However, achieving a diagnosis is often the
primary motivation for parents to pursue genomic testing in
their critically unwell child,3 with some parents maintaining
falsely elevated hope that genomic testing will lead to targeted
treatments or miraculous recovery for their child.21,34 There-
fore, considering the six parents with moderate to high
decision regret who did not provide further explanation, it
would be worth exploring whether a potential discrepancy
between expectations and the reality of testing might relate to
subsequent decision regret. While pretest counseling has an
important role in minimizing potential for parental decision
regret,6,35 other factors may also trigger regret, as evidenced
by the parent who expressed sadness that testing was not
offered in utero (Table 1). Further qualitative exploration of
these factors with families experiencing decisional regret
would be of value in informing the design and delivery of
rapid diagnosis programs.
The vast majority of parents valued the rapid time to result,

which may reflect reported parental awareness and/or hope
the results could potentially influence treatment or manage-
ment for their critically unwell child.3 Despite many parents
likely being unfamiliar with the diagnostic odyssey common
in pediatric genetics, instead experiencing mere days between
pre- and post-test counseling in ultrarapid testing, their

comments (Table 1) echoed published parental sentiments
that a protracted wait for potentially life-changing genomic
testing results would be challenging.36,37 Compared with
pretest counseling, more parents reported they may not have
received sufficient post-test information, possibly relating to
the lack of information available regarding rare disease
diagnoses,7,38 and/or indicating post-test counseling involves
more complex discussion. The few parents reporting they
would change something about the testing experience
expressed dissatisfaction with the return of their results
(Table 1), which may indicate a need for additional post-test
support.38 Consistent with published findings,36,37 parent
comments (Table 1) suggest some parents prefer more post-
test information and support than was provided, while others
felt it was not relevant to understand all the factual details
relating to the result. These parent comments highlight the
importance of tailoring post-test counseling and resources
and careful consideration of the setting for result return.
Additionally, it is important to consider the family experience
of different result return settings, as clinical experiences
reportedly shape parent feelings about genomic testing
regardless of result.34 Parent comments align with existing
literature that face-to-face results return is preferred.36

Parents specifically noted that result return by phone or as
part of large multidisciplinary “family meetings” is not
necessarily ideal, and parents valued dedicated time with
genetic counselors (Table 1). These findings suggest parents
in acute pediatric settings may benefit from a more intimate,
face-to-face initial results disclosure with a smaller number of
familiar clinicians (i.e., a genetic counselor and medical
geneticist), followed by larger family meetings where relevant
for clinical care.
Parent comments regarding reasons they valued genomic

testing and lacked decision regret (Table 1) concurred with
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previously published factors of both clinical and personal
utility, including changes in treatment or management,
gaining knowledge such as prognostic and/or reproductive
information, and reduced stress.9,18,19 However, clinicians
should remain cognizant that parental reactions to results
may be unpredictable and therefore counseling may need to
be adjusted accordingly.38 The distribution of parent
perceived clinical utility (Table 2), specifically whether rapid
time to result made a difference to their child’s care, is related
to both diagnostic outcome of testing and clinician perceived
clinical utility.5 These potential relationships and their
influencers may be explored in future studies with greater
statistical power. The few parents unsure if testing made a
difference align with published literature reporting parents
experience uncertainty regardless of test outcome, often as a
result of a continued diagnostic odyssey or a new therapeutic
odyssey.7,8,20,21 With the potential for the process of parental
decision-making during pretest counseling to empower
parents,16 application of the GOS at different stages of the
parent experience is recommended to establish elements
affecting empowerment and to guide further investigation
into parental personal utility of genomic testing in acute
pediatrics settings.
Changes in reproductive outcomes are an important

downstream effect of early genomic testing in rare disease.22

The personal utility of reproductive planning information
may also be a motivator for parents of critically unwell
children to pursue genomic testing.3,19 Although there is
variability in parent-reported post-test reproductive planning,
findings in this study align with emerging evidence that
establishing genetic diagnoses in critically unwell children can
restore parental reproductive confidence and impact repro-
ductive outcomes.22,39 Parent comments also indicate repro-
ductive confidence can be restored as a result of
nondiagnostic genomic testing, supporting the published
concept that such results may also be valued by parents.33

Some parents reported their existing child’s care needs were a
more significant factor when considering reproductive plan-
ning than recurrence risk. Data obtained indicate most
parents could accurately recall their reproductive risk (Fig. 1).
However, perceived level of recurrence risk does not predicate
level of concern (Fig. 1), highlighting the need to remain
client-centered when considering the appropriateness of and
approach to discussing reproductive planning during the
results disclosure session.
With survey invitations sent at a minimum of three months

after result return, many parents would have experienced
additional events that shaped their perception of the genomic
testing process and results, such as changes in their child’s
prognosis, treatment, or management; additional follow up
genetic counseling encounters; and/or the death of their child.
Although we did not measure a priori empowerment, devising
this alternative application of the GOS to measure parental
empowerment in the months after genomic testing in their
critically unwell child has yielded interesting data warranting
further research (Fig. 2). While parents of deceased children

are often excluded from research participation due to
concerns regarding the potential to cause undue distress,
valuable insights were gained from these parents’ responses in
our study. The higher response rate and extensive free-text
comments indicate this survey may have provided an
otherwise lacking avenue for these parents to document their
experiences. With the potential for rapid genomic diagnosis to
facilitate family counseling regarding end-of-life care deci-
sions focused on alleviating suffering, and to support the
grieving process,23,40 it would be valuable for future studies to
further explore these parents’ experiences. For example,
administering the GOS questionnaire at multiple time points
in the testing process could test the hypothesis that direction
to palliation as an outcome of ultrarapid genomic testing in
critically unwell pediatric patients may increase parent
empowerment in an otherwise fraught situation.
Although survey invitations were sent to all eligible families

from the Acute Care Genomics national ultrarapid genomic
diagnosis program, the small sample size limited statistical
power of this study despite the high response rate. The survey
intentionally did not seek to assess genomic comprehension.
Eligible children were not excluded from this genomic
diagnosis program based on socioeconomic status and/or
parental English language skills. However, due to funding
limitations, this study did not capture responses from
individuals unable to complete the survey in written English
language via electronic distribution, therefore reducing the
diversity of experience reported. Parents with low reading
literacy and/or English language skills may have greater
difficulty understanding information during pre- and post-
test counseling. Further research is required to explore the
potential need for modification of counseling and information
resources for this group, such as provision of a post-test “plain
English summary”, as one parent suggested in their survey
comments (Table 1). Survey invitations were emailed to only
one parent/guardian. Inviting both parents to independently
complete the survey may have identified differences between
the experiences of mothers and fathers. This study is limited
to participants in the Australian public health-care system,
however, the findings arguably reflect the diversity of human
experiences and provide the foundation for future research in
relating to parent experiences with genomics in acute
pediatric care.
This study provides valuable insight into previously

unexamined aspects of parental experiences with ultrarapid
genomic testing in their critically unwell child, such as
decision regret, empowerment, and post-test reproductive
planning. The findings highlight considerations for pre- and
post-test counseling that may influence parental experiences
during the testing process and beyond, such as the need to
realistically convey the potential for clinical and/or personal
utility during pretest counseling. Additionally, to encourage
family-centered care in this emerging area of clinical genetics
practice, pretest counseling may be used as an opportunity to
determine parental preference for how and with whom initial
results disclosure occurs. Further quantitative and qualitative
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exploration of parent experiences of ultrarapid genomic
testing is recommended, including family supports, the
impact of parental responsibility on decision-making, per-
ceived value of clinical and personal utility elements, factors
affecting changes in level of empowerment, potential impacts
on parent–child bonding, and other long-term psychosocial
effects. As rapid genomic testing becomes established as a
first-tier test in critically unwell infants and children,
understanding parental experiences, opinions, perceptions of
utility, and the short- and long-term impacts on families will
guide the design and delivery of rapid genomic diagnosis
programs.
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