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Implementation of genomics in newborn screening is rapidly becoming a reality through accelerated clinical research and
investment in genomic sequencing programs. The perspectives of parents who have experienced genetic screening and
technologies can inform effective clinical translation and co-design of a model of care for future programs. Semi-structured
interviews were undertaken with 23 parents of children diagnosed with genetic conditions. Data were evaluated using inductive
content analysis methods. Parents valued expeditious, contemporary and accurate information from specialists to manage
uncertainties and aid decision-making upon receiving a genomic diagnosis, alongside coordination and collaboration with local
services to provide child and family centred care. Integration of psychosocial support into genomic NBS programs was highlighted
as an important strategy to mitigate potential psychological risks of receiving a newborn genomic screening result. Integrating
genomic NBS in current health ecosystems requires a model that provides care and support across the healthcare journey for the
child and family. Information provision and consent at screening facilitates familial understanding of the implications of genomic
screening. Equitable access to post screening care and expertise is essential to optimise health and psychosocial outcomes for the
child and family and maintain parental acceptability.
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INTRODUCTION
Newborn screening (NBS) programs are considered one of the
most effective public health initiatives of the modern era, with
international screening principles developed to standardise
conditions amenable to NBS [1]. With advancements in genomic
capabilities, the potential to diagnose more children with rare
conditions through the use of genomics in NBS (referred to here
as genomic NBS) may soon become a reality with acceleration of
clinical research studies and investment in genomic sequencing
programs [2–4].
However, scientific Boards have urged caution with such

implementation [5] due to risks of fragmenting existing NBS
programs, potentially eroding high uptake [6], and causing
irreversible ethical, legal and social harms to affected
newborns and their families. Introducing genomics within a
population-based screening program also carries with it the
potential to inadvertently widen inequities in healthcare access
[6–12].
In Australia, perceptions of healthcare professionals and the

public regarding NBS implementation for specific conditions have
provided a hypothetical framework for the risks, benefits and

challenges of genomic NBS within the current healthcare system
[13–16]. However, there is a paucity of information describing
parents’ lived experience, particularly regarding aspects of
consent, disclosure, and psychosocial implications of genomic
NBS. With the potential introduction of genomics, it is possible
that a myriad of conditions could be identified without recourse to
expedient and centralised diagnostic services, expert care or
multidisciplinary support. Models of care that ameliorate these
risks and align with the values, needs and preferences of
consumers have not been hitherto evaluated but are imperative
to develop. Strategies to address this data gap include collabora-
tion and co-design with families to ensure that adoption of
genomic technologies for healthcare on a population level are fit
for purpose, equitable and informed by consumer enriched
evidence [17].
The aim of the current study was to explore parents’

understanding, attitudes and priorities regarding genomic NBS
in Australia. It was hypothesised that the evidence generated
would inform the elements required to optimise acceptability,
equity and sustainability of models of care for future genomic NBS
in Australian and similar healthcare systems.
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METHODS
Participants and recruitment
This study used a qualitative pragmatic methodology to evaluate
Australian parents’ perspectives on the benefits, risks, ethical, legal and
social implications related to genomic NBS. In summary, purposive
sampling was used to recruit parents with a range of sociodemographic
characteristics. Key informants included parents of children diagnosed with
genetic conditions through routine Australian NBS programs (including
parents of children with false positive and false negative screening results),
or after clinical referral following symptom onset. Recruitment eligibility
was condition agnostic, though a range of conditions were sought.
Recruitment utilised clinical networks through Sydney Children’s Hospital
and parents were invited to participate following completion of their
child’s routine clinical appointment. In addition, patient advocacy bulletins
were used wherein participants registered expression of interest. We
purposively invited parents with experience of screen positive, false
negative and false positive NBS results. Ethics approval for this study was
granted by the Sydney Children’s Hospital Network Human Research Ethics
Committee [2023/ETH02371]. A full methodological protocol was also
published previously [18].

Data collection
Semi-structured interviews were conducted with consenting parents. An
interview guide was co-developed by investigators with expertise in rare
conditions, qualitative methodologies, ethics, legal and social implications,
healthcare policy, genomics and NBS. Discussion topics were iteratively
defined during co-development (Supplementary Table 1). As genomic NBS
is at pre-implementation stage and not embedded in routine care,
participants were educated on the potential of genomic NBS, provided
through the study invitation letter. Interviews were conducted by SK, CM
or JS, two of whom were present at each interview. Interviews were
conducted face-to-face or through videoconferencing, ranged between 45
and 90min duration, and transcribed using professional transcription
services. De-identified transcripts were used for analysis. Parents com-
pleted a demographic questionnaire and decision-regret scale to assess
their satisfaction with pursuing genetic testing or NBS [19].

Data analysis
Transcripts were managed using NVivo (Version 14) and analysed using
inductive content analysis (ICA). Transcripts were first coded into broad
categories (CM/SGP) with co-coding undertaken in 25% of transcripts by
SK to verify classifications. Major categories were identified and iteratively
refined into subcategories. Qualitative rigor was promoted through JS, AT,
SK, CM and SGP refining the initial coding frame and discussing categories
and sub-categories at multiple points during analysis. Discordance in
coding was resolved by consensus. Reflexivity was maintained by the
research team discussing and challenging assumptions derived from
cultural, personal, and professional backgrounds.

RESULTS
Response rate and participant characteristics
Of 43 individuals who were eligible and approached to participate,
23 consented to participate in the study (response 53%)
representing 22 families (including one dyad). Parent and child
demographics are summarised in Tables 1 and 2. 22/23
demographic data sheets were returned, with some parents
choosing to omit data elements.

The psychosocial impact of receiving a genomic diagnosis
The newborn period was described as a unique and highly
vulnerable time (Table 3). Emotions such as anxiety, grief, stress
and sadness were exacerbated by receiving a genetic diagnosis
and access to psychosocial care was described as necessary for
successful implementation of genomic NBS. Despite these
feelings, no parents indicated regret at pursuing a genetic
diagnosis for their child. Almost half of parents (9/23) reflected
on how information gained from a genetic diagnosis empowered
their family to prioritise life goals, pursue meaningful activities and
create memories, often strengthening the parent-child and sibling
relationship (Quote 3.1). In contrast, parents also experienced

feelings of distress if a diagnosis was not supported by
appropriate education or individualised care, leaving parents
unable to use the information proactively; parents felt this could
be ameliorated by access to information from their healthcare
team, with the role of a genetic counsellor for information
provision being highlighted. Feelings of self-blame were identified
by some parents as a particular aspect of their child being
diagnosed with a potentially inherited genetic condition (Quote
3.2), with one parent reflecting on the potential for an older

Table 1. Parent demographics.

n %

Sex

Female 20 87

Male 3 13

Country of birth

Australia 13 57

Other 4 17

Did not state 6 26

Highest educational level

Certificate III/IV 2 9

Graduate diploma/certificate 1 8

Advanced diploma/diploma 2 9

Bachelor’s degree 8 35

Postgraduate degree 3 13

Did not state 7 30

Language mostly spoken at home

English 13 57

English and other 2 9

Other 1 4

Did not state 7 30

Residential area

Metropolitan 13 57

Regional 3 13

Rural 2 9

Did not state 5 21

Table 2. Child demographics.

n %

Modality of diagnosis

Clinical referral 13 59

Newborn screening 7 32

Antenatally 1 4.5

Family history 1 4.5

Diagnostic grouping of conditions

Metabolic 6 27

Neuromuscular 5 23

Childhood dementia 3 14

Neurodevelopmental 2 9

Cancer 2 9

Immunological 2 9

Respiratory 1 4.5

Endocrine 1 4.5
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siblings’ condition to have progressed beyond the optimal
therapeutic window due to not having genetic knowledge earlier.
A few parents were also hesitant to pursue genetic testing or
disclose results beyond the child/parents. Concerns were elevated
for some parents when considering the potential for misuse of
genomic data, with fears of social and financial discrimination if
legal safeguards were not pre-emptively established.
Despite early access to diagnosis and often presymptomatic

treatment, over half of parents (16/23) continued to experience pre-
emptive grief or anxiety of symptom progression. This had the
potential to deny families comfort, causing hypervigilance and in
some cases, disrupting the child-parent bond (Quote 3.3).
Uncertainty and grief were heavily associated with diagnoses of
rare, ultra-rare, under researched, and unpredictable conditions, but
did not appear to be associated with the presence or absence of
effective treatments. Feelings of loss for the future they envisioned
for their child and family caused personal strain for most
participants, with one parent describing marital strain due to
differences in coping styles with their partner (Quote 3.4). Most
parents deliberated the psychosocial impact of diagnostic informa-
tion, the majority of which felt the benefits outweighed the risks, in
particular preventing guilt and self-blame for missing symptoms,
and “what if?” questions of a later diagnosis (Quote 3.5).
Increased psychosocial risks of genetic NBS were associated

with false positive or negative screening results. Parents
emphasised the need for genetic counselling and continued
psychosocial intervention to mitigate psychosocial risks and
erosion of public confidence in future genomic NBS programs.
For one parent whose child received a false negative result, the
impression of disease absence caused prolonged information
seeking and misdiagnosis, and negatively impacted family time,
parental employment, finances and family wellbeing. For the
parent whose child received a false positive NBS result, the
investigative burden on the child was considerable, and caused
significant grief and had the potential to interfere with early child-
parent bonding.

Considering the process of consent, disclosure and
information provision
Parents felt the psychosocial ramifications of a genetic diagnosis
could be supported by tailored and easily accessible information
at the time of consenting to NBS, at point of screening and
diagnostic disclosure (Table 4). Nearly all parents struggled
recalling current NBS consent processes, aside from acceptance
of its routine nature, with many unsure what they were
consenting to. Half of the parents expressed preference for
antenatal education and consent, to allow time for informed
decision-making (Quote 4.1).
Whilst most parents advocated for disclosure of all screening

results within the newborn stage, some acknowledged a ‘data
dump’ could cause overwhelm and worry for conditions not
immediately actionable (Quotes 4.2 & 4.3). To counter this, parents
suggested using genomic information as a lifetime data reposi-
tory, to be disclosed across the lifespan, acknowledging this would
place responsibility on healthcare services to retrieve and disclose
genetic information at appropriate intervals.
Overall genetic literacy varied across parents, with some identifying

the need to upskill the general population on the potential risks and
benefits of genomic testing before informed consent was achievable
(Quote 4.4). Parents found it challenging to distinguish between
genetic screening for individual conditions and interrogating the
entire genetic code or a panel of genes for selected conditions. Many
agreed that genomic NBS panels would need to be flexible to reflect
the dynamic therapeutic environment. To enable this, two parents
proposed a two-tier consent system with a core panel of conditions
amenable to treatment, and an optional panel including conditions
without treatment and/or later onset phenotypes. Despite these
perspectives and proposed strategies, deliberation and uncertainty
were evident in parents’ responses.

Providing equitable access to care, information and support
Parents valued the ability of genomic NBS to provide diagnoses
independent of sociodemographic characteristics, familial health

Table 3. Parent quotes pertaining to the psychosocial impact of receiving a genetic diagnosis.

Quote 3.1 “At the first it’s really going to be a hard pill to swallow, but then once you’ve digested it and can empower yourself with the knowledge, I think
that outweighs the negative of you’ve just robbed me of my dream of this child.” (Mother…clinical referral)

Quote 3.2 “…inside I felt like I failed [redacted] in a way because I hadn’t done anything for her. I could have done something earlier for her, or I could
have done something before getting pregnant.” (Mother…NBS)

Quote 3.3 “We were lost in trying to identify those symptoms instead of enjoying the moment that we would ideally have with that little one.” (Father…
NBS)

Quote 3.4 “[My partner] and I handled it very differently… There were some very tense times where I think we weren’t each other’s person anymore, that
we were dealing with it so differently.” (Mother…NBS)

Quote 3.5 “The benefit of getting that diagnosis earlier, I think would ultimately outweigh, I guess, the impact of finding that information out, because,
with a condition like [my child’s], if she’s on the inside deteriorating every day, then every day you wait to treat her is a bad thing.” (Mother…
clinical referral)

Table 4. Parent quotes pertaining to considering the process of consent, disclosure and information provision.

Quote 4.1 “I think it’s something you really need to sit down before your baby’s coming…with your midwife or your GP or whoever, and just be like, “Do
you consent to this newborn screening, this is what it involves, this is what it tests for” (Mother: NBS)

Quote 4.2 “I would probably be happy to do the testing that I’ve done already for things that are treatable. But I may not be happy to do the testing for
things that are not treatable and are potentially not going to eventuate to anything, if that makes sense.” (Mother…NBS)

Quote 4.3 “I think if you give them too much information about what the test is for and stuff like that, they start to worry too much straight away.”
(Father…NBS)

Quote 4.4 “To disseminate information [equitably]… let’s get everyone on the same page, let’s make that feel fair that everyone has the access to
information as well as the care”. (Mother…Clinical referral)
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literacy, or condition prevalence (Table 5). A strong sense of
ethical maleficence was associated with jurisdictional differences
in NBS programs (Quote 5.1). Equitable access to timely and
appropriate care from screening through to diagnostic confirma-
tion and multidisciplinary management spanning the child’s life
was strongly advocated by almost half of those interviewed (9/23),
particularly for those in regional and remote areas. Knowledge
sharing between specialist hubs and local medical practitioners
was deemed necessary to allow care close to home, with
acknowledgement that centres of excellence were essential to
provide this level of expertise and intervention. Upskilling the
regional and rural workforce for genetic counselling, allied health
therapies, and psychosocial services, were considered equally
important as access to medical treatments (Quote 5.2).
Parents perceived an intrinsic link between their own well-being

and ability to support their child’s needs, with tailored support
deemed essential to minimising carer burnout (Quote 5.3). Almost
half of parents (10/23) described intensive information seeking
after receiving screening and diagnostic results (Quote 5.4), and
highlighted the lack of available well curated, easily accessible and
comprehensive information resources. Parents hypothesised that
without access to information and ongoing support as part of
genomic NBS pathways, this could lead to substantial psychosocial
harms and erosion of public confidence in NBS programs. Of the
portion of parents who felt there was a need for information
resources, this mostly related to an overview of the affected child
and condition specific information (Quote 5.5).

Privacy and data access were also raised as concerns. Access to
individuals’ genetic data and data mining from insurance
companies were considered as issues requiring careful considera-
tion and regulation. A few parents likened genomic NBS to
‘playing God’ and there were concerns that using this information
for future reproductive planning and potentially eliminating
certain conditions could reduce social diversity. Finally, when
discussing a child’s right to determine how their genetic data is
used, many felt it was their parental role to make that decision
until their child reached adulthood. However, parents also
recognised it as a question they had not previously considered
and should interrogate more. To mitigate risks and optimise
ethical processes, parents suggested effective and informed
messaging, the ability to opt out of genomic NBS whilst still
being able to access a routine panel of conditions, transparency
regarding storage and access of genetic data, and education
amongst the public to increase genetic health literacy (Quote 5.6).

A continuum of benefits of genomic NBS
Parents considered genomic NBS benefits from the perspective of
the child, but also often from the perspective of the family as one
indistinguishable unit (Table 6). Genetic knowledge, access to
treatment and supportive services was seen as a continuum,
facilitating engagement in leisure, education and work pursuits
meaningful to the family. This knowledge also empowered
parents’ decision-making regarding family adjustments to accom-
modate their child’s current and future needs (Quote 6.1 & 6.2)

Table 5. Parent quotes pertaining to providing equitable access to care, information and support.

Quote 5.1 “That would be severely disappointing [for different states to screen differently]. Yeah, to think that the outcome could have been different…
because we live in [location], would be really disheartening. And probably something I’d hold onto… And to think that the outcomes could
have been different just because of where I live and the state I live in.” (Mother…Clinical referral)

Quote 5.2 “Everyone should have the same opportunities…whether you live regionally, city, wherever. The number of families that I’ve met from all over
regional areas that…don’t have the facilities and the staff. Everyone gets sent to the hospitals in the major cities that overloads that system…
you’ve also got to have people willing to do those roles in regional areas too.” (Mother: Clinical referral)

Quote 5.3 “…in the initial period, we found having the genetics team visiting… really reassuring, because he was able to talk about what would happen
going forward…that gave us a lot of confidence. We already, I think, had the date of the next visit to hospital. So that just – yeah, that
reassured us. But then the biggest thing since that initial period has been having a nurse that we can – we can text her; we can call her.”
(Mother…Clinical referral)

Quote 5.4 “I needed more information…even though I didn’t want to know, I needed to know something, and so I remember looking it up. I was in the
hospital when I was looking it up and when I came home, [my mum] was looking at something too…” (Mother: NBS)

Quote 5.5 “I would have loved just a basic information sheet that I could have just gone back to, “This is what we have found today. This is what we are
testing. So, this is what the test has showed.” (Mother…NBS)

Quote 5.6 “I think [to make sure people continue to participate], you [need to] provide them with enough answers explaining, like why is it important and
how they’re going to find support.” (Mother…clinical referral…false negative)

Table 6. Parent quotes pertaining to a continuum of benefits of genomic NBS.

Quote 6.1 “I think [a newborn diagnosis is] lifesaving. The ability to get ahead, the opportunity to have financial support from potentially the
Government…to help you get through those times. Because if your diagnosis is later, maybe you’ve missed the boat…..” (Mother: Clinical
referral)

Quote 6.2 “Maybe [genomic NBS] would’ve helped us in planning ourselves for the second one… I’m not saying that either [option] is good or bad. But
again, I would be informed of what my life is going to be.” (Father: NBS)

Quote 6.3 “…I can be on alert. I can educate myself. I can build a community of support.” (Mother: Clinical referral)

Quote 6.4 “Here is this horrible diagnosis and there’s no treatment.” The combination of those two things was devastating…particularly when they start
talking about life expectancies and to know you can’t really change that outcome, you just feel so powerless to look after your child.” (Mother:
Clinical referral)

Quote 6.5 “I know … whole genome testing costs a fortune. I understand that. But the amount of times we were at doctors…that would’ve cost a
fortune on the health system as well.” (Mother: Clinical referral)

Quote 6.6 “The more that we can test, and the more that we can inform people and that sort of stuff, for me it’s better, because people are more aware”
(Mother…NBS)
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and for some facilitated early access to disability and advocacy
groups, clinical surveillance of the child, treatment and research
for siblings, and informing future reproductive decision-making of
parents and wider family were identified as broader benefits.
Independent of diagnostic modality, parents conveyed unan-

imous support for introducing genomics into NBS, with a range of
views as to the benefits. Over half of parents (15/23) discussed
that they not only valued access to timely treatments that
enhanced outcomes for the newborn (e.g. medication and
therapy), but also opportunities to access research and non-
therapeutic strategies (e.g. lifestyle changes), ability to anticipate
the future, and opportunities for risk stratification and clinical
surveillance for the child and family (Quote 6.3).
Over half of parents (15/23) emphasised the importance of

genomic NBS in facilitating timely diagnoses and treatment,
particularly for rare diseases where a lack of information,
inequitable access to experts, and heterogeneous symptoms can
delay diagnoses. The possibility to deliver targeted allied therapy
supports, engage in symptom management and develop indivi-
dualised plans for proactive care were perceived to minimise
acute hospital admissions, reduce co-morbidities, and decrease
the probability of end organ damage. In contrast, receiving an
early diagnosis through genomic NBS without immediate recourse
to treatment for their newborn was considered psychologically
challenging and had the potential to change the risk-benefit
profile for a few parents (Quote 6.4), however half of parents
interviewed perceived that they would rather be equipped with
genetic knowledge.
Finally, a quarter of participants (6/23) considered the benefits

of genomic NBS to society and the wider health system. This
included a preventative approach to care and reduced frequency
and length of hospitalisations, which the parents assumed would
reduce healthcare costs and could possibly allow resources to be
redirected to proactive health services (Quotes 6.5 & 6.6).

Parents perspectives on the attributes of conditions that
should be incorporated into genomic NBS
Relative to perceived benefits, parents deliberated around the
inclusion criteria for conditions amenable to genomic NBS (Table 7).
This was particularly true for conditions without current treatments,
later and/or adult-onset phenotypes, or genetic screening results
that would predict a risk of a disease in later life. Factors were
weighed against one another, including disease severity and risk
stratification, the ability to create time for acceptance and
adjustment, enacting preventative care, and the ability to advocate
for their child’s needs later in life (Quotes 7.1 & 7.2). If an earlier
diagnosis would not change disease trajectory, a few parents felt it
more useful and psychologically safe to pursue a diagnosis when
their child exhibited symptoms. Of these parents, it was agreed that
certainty of diagnosis and prognosis was important when
considering conditions to be included in genomic NBS (Quote 7.3).

DISCUSSION
The information, support and management needs of parents and
children who receive a genetic diagnosis extend beyond the point
of screening. Thus, it is important to take a dual view and

concurrently understand the lived experiences of parents whose
child has received a genetic diagnosis through NBS or diagnostic
(genetic) testing, and gain their perspectives on using genomics
as an emergent health technology in NBS. Given genomic NBS has
not yet been introduced routinely, these experiences provide vital
insights into the ethical, social, and equity implications, to ensure
health system readiness and provide a road map for the future
clinical translation of genomic NBS. Our study has collected these
perspectives using a disease agnostic lens and highlighted the
importance of involving intended recipients when designing and
implementing new models of care for the use of genomics in NBS
that are child and family-centred, effective, sustainable and
equitable (Fig. 1).
In this study, true informed consent for genomic NBS was

deliberated, reflecting the potential for a spectrum of uncertain-
ties and harms related to receiving genetic screen positive results.
Innovative approaches can support a shift in clinical practice, with
studies in rare diseases demonstrating the value of co-designing
practical educational resources and utilising online decision aide
to mitigate these risks. In addition, it appeared important to
bolster genomics education, across schools, antenatal programs
and with family doctors to improve genetic health literacy [20–22].
Parents proposed antenatal provision of information, including

risks and benefits to facilitate informed consent, whilst also
considering the potential for a tiered consent process. The latter
strategy reflects global taskforce views that this method of
implementing genomic NBS can maintain the effectiveness and
societal support of current screening programs [23], allowing
families to opt for screening of conditions that require interven-
tion in the newborn period or have current access to timely
medical treatments, whilst deferring screening for conditions not
meeting current principles for population-wide screening [1, 24].
The co-design of contemporary, well curated and tailored

resources can support the needs and preferences of parents. Our
study findings identified that an overview of the healthcare journey
for the affected child, condition specific information, ongoing
counselling and evidence-basedmulti-disciplinary management are
important components of genomic NBS. Information and psycho-
social support must also be accessible and inclusive [25].
Parents acknowledged feelings of distress caused by receiving a

genetic diagnosis, that in some cases extended beyond the initial
juncture of result disclosure. The benefits of screening versus the
stress experienced by parents have previously been discussed and
evaluated in an American ethnographic study [26]. Psychological
care and support that is embedded into future genomic NBS
programs appears an effective pathway for ameliorating caregiver
stress, empowering parents with knowledge to optimise self-care,
and to promote resilience in navigating the often-dynamic
healthcare needs of their child across complex healthcare systems
[27, 28]. The triad of psychological care and support, information
provision and informed consent align with the principles of safety
(including acknowledging the experiences and feelings of
families), trust through transparent communication and collabora-
tion, informed decision-making and choice, and culturally and
linguistically competent care [29], which parents in this study
considered as relevant and appropriate aspects to consider in
future models of care.

Table 7. Parent quotes pertaining to parent perspectives on the attributes of conditions that should be incorporated into genomic NBS.

Quote 7.1 “I would prefer to have that information…now I can take things in my control. It might cause more trauma in my life, but at least I’m informed
on what the decision is… And the sooner that I know [the] better for me and my kids” (Father…NBS)

Quote 7.2 “It allows you to plan ahead to have things in place that, if mobility should decrease or whatever, you’ve already got things in place ready to
go for that.” (Father…NBS)

Quote 7.3 “It would depend on severity for me.…. I’d want to know very clearly what the chances were. So, give it to me on a scale of it’s likely to happen
or not likely to happen, unlikely to happen and in what time period” (Mother…NBS)
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With prior studies recognising the potential for an increasing
frequency of a screened population to have a genomic NBS screen
positive result [30], successful implementation requires deepening
the capacity for ongoing management of identified children, and
resolution of false (negative and positive) screening results.
Genomic sequencing has the potential to identify conditions of
variable or adult-onset, requiring surveillance, a high-monitoring
burden for the child, family and healthcare system and creating
diagnostic uncertainty. As a solution to this, parents proposed a
two-tier testing model of care including a core set of conditions to
fit traditional screening principles and an opt-in panel for (early
and later/adult-onset) conditions, that would create the individual
flexibility of approach preferred by parents [31].
Provision of care by experts was valued by parents in this study,

yet critically, there are limitations in the number of clinicians and
scientists available to interpret and communicate complex
genomic data, perhaps setting an impetus to train and upskill
the current and future health workforce [32]. Parents reinforced
that knowledge sharing, conjoint clinical reviews and collabora-
tion between specialist centres and local services could help
mitigate sociodemographic inequities of genomic NBS and
streamline healthcare journeys for the child and family. Taken

together, a hub-and-spoke model of care that provides pathways
for specialist centres to support local services may be appropriate
to optimise health, psychosocial and financial outcomes for
children and families, and facilitate care within their own
communities [33]. Leveraging telehealth capabilities accelerated
during the COVID-19 pandemic can also facilitate best practice
care by local clinicians.
Parents highlighted the need for a nationally coordinated

system of genomic NBS to mitigate geographical inequities arising
from differences between health and state jurisdictions. This
aligns with recommendations for universal access to genomic
technologies as a core principle of public health and justice
[23, 34]. Parents’ perspectives mirror emerging national and
international recommendations to redefine a treatable condition
to one which can minimise symptoms and low value care, prolong
life expectancy, and end diagnostic quests [35]. These considera-
tions remain important for decision-makers to achieving high-
quality, family-centred care, and maintaining public trust and
uptake in newborn screening programs.
The concept and value of genomic data as a lifetime repository

was highlighted by Australian parents for the first time in this
study. These findings align with public health and policy

Fig. 1 Aspects important to parents that should be included in any future model of genomic NBS. HCP healthcare professional, gNBS
genomic newborn screening. The blue sections are domains that are particularly relevant prior to (genomic newborn) screening and the
purple sections are relevant to a post screening model of care.
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considerations that have proposed staged disclosure of genetic
data when it is clinically relevant and/or at set time points. This
includes immediate disclosure for medically treatable conditions
in childhood, and later disclosure after reconsenting for adult-
onset conditions and those associated with reproductive (carrier)
risk [21, 36]. The resources and follow-up required for this process
however have not been fully estimated.
Finally, the study highlighted parents’ awareness of data

privacy and storage as a risk of genomic NBS. Future genomic
NBS programs may require ongoing review as to the legal
safeguards for storage, access and linkage of genomic informa-
tion for clinical, current and future research purposes to
maintain parent trust in existing NBS programs and enable
successful translation of genomic NBS programs into healthcare
systems [37].

Strengths and limitations
Despite the small number of participants, this study is the first to
explore parental lived experience of genetic newborn screening or
genetic testing for their child within the Australian healthcare
system. Recruitment was condition agnostic and included a range
of genetic conditions and diagnostic pathways, which limited
biases that may arise from specific disorders and provided a range
of experiences and learnings. In a field that is fast evolving,
qualitative insights lay the foundation for future studies in areas
that are priorities for consumers. Parent preferences for antenatal
education, integrated psychosocial support and timely access to
intervention are important considerations when co-designing
future models of care for genomic NBS that are ethical, effective
and equitable. Findings will also inform a best-worst scaling
choice survey of the Australian public, to evaluate the relative
importance of attributes relevant to genomic NBS.
Whilst recruitment aimed for sampling of a diverse population,

most respondents were female and educated, and almost all had
English as the primary language. This may bias results and limit
generalisability of findings to educational, socio-economic and
culturally and linguistically diverse backgrounds, including indi-
genous communities. Due to the robustness of screening assays,
there were few false positive/negative participants which may
limit the interpretation for parents who have not had a typical
screening journey. Furthermore, due to purposive sampling of
participants whose child/ren had a diagnosed genetic condition,
their views may differ from parents who have not had these
experiences or declined participation in this study, or whose child
had genetic variants of unknown significance. Understanding the
latter groups’ perspectives are vital for future studies due to the
complexities of understanding disease risk, implications for
management including surveillance regimens and supporting
parents through uncertainty.

CONCLUSION
The perspectives of parents regarding the adoption of genomic
NBS in Australia is a critical first step to inform co-design of a
model of care that effectively and efficiently adopts genomics in
NBS programs. Informed by the needs of the community, the
perspective of parents remains a vital foundation for genomic NBS
to be fit for purpose and appropriate, for potential risks to be
mitigated and opportunities magnified. Genomic NBS pathways
should begin during the antenatal period and connect the child,
family, specialists and local healthcare professionals with one
another. This is focused on providing tailored support that is
responsive to the child’s needs across the lifespan, as well as the
rapid acceleration of technology and research that drives
treatment, supportive care and best practice standards. Due to
finite resources within the health system, considerations such as
re-structuring current ways of working or prioritising resource
allocation is recommended to ensure the needs identified by

parents are included in high quality and sustainable care and
support. The perspectives of parents need to be contextualised
within a framework where receiving a diagnosis in the newborn
period is a significant experience in and of itself, and future
research should explore and differentiate aspects that are specific
and relevant to the (genomic) technology in question.
Future directions include using study findings to inform

attributes of conditions included in genomic NBS, consent and
disclosure processes, and research related to psychosocial, ethical
and legal implications. Comparing parental experiences of
genomic NBS across disorders, with children at different disease
stages or developmental ages may also identify significant
differences that are pertinent when developing future models of
care that align with the needs, preferences and perspectives of
consumers.
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