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experiences and needs regarding genetic testing for rare
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Patient care experiences are key to promoting better outcomes and are an essential consideration for successful implementation of
genomics in paediatric care. To understand parents’ service experiences and needs regarding testing of their child for rare diseases,
we conducted a scoping review. Five databases were searched (2000–2022), with 29 studies meeting the inclusion criteria.
Experiences of care wholly delivered by genetic services were most commonly reported (n= 11). Results were synthesised by
mapping extracted data to adapted Picker principles of person-centred care. Parents especially valued and emphasised the
importance of feeling ‘cared for’, continuous relationships with clinicians, empathic communication, being kept informed while
awaiting genetic test results, linkage with informational and psychosocial resources following results disclosure, and follow-up.
Strategies were often proposed by authors to address long-standing unmet needs but evidence from the literature regarding their
potential effectiveness was rarely provided. We conclude that ‘what matters’ to parents regarding genetic testing is not dissimilar to
other aspects of care. Paediatric medical specialists have existing skill sets, trusted relationships and can apply familiar principles of
‘good’ care to enhance experiences of genetic testing. The lack of evidence for service improvement strategies highlights the
pressing need to undertake rigorous design and testing of interventions alongside mainstreaming of genomics into paediatric care.
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INTRODUCTION
Exome and genome sequencing (E/GS) promise to provide more
timely and accurate diagnoses for children with rare genetic
conditions [1]. As the clinical and economic utility of E/GS as an
early diagnostic investigation is increasingly recognised by health-
care funders, test availability in clinical settings is increasing [2, 3].
Genetic services are correspondingly struggling to meet demand [4].
To improve patient access, test ordering needs to expand beyond
genetic services into mainstream clinical practice [5]. However,
effecting practice change in healthcare is notoriously complex and
challenging [6]. Interventions are needed to facilitate change and
enhance care delivery [7], with understanding the perspectives and
needs of diverse stakeholders, including patients and families,
critical to identifying and developing effective interventions.
The importance of partnering with patients (and in paediatrics,

parents) to help shape and improve service delivery to best meet
their needs is increasingly recognised in healthcare [8, 9],
evidenced by the inclusion of patient experience in contemporary
quality of care standards [10, 11]. A core aspect of this work
involves firstly understanding ‘what matters’ to patients (parents)
in terms of service delivery [12]. What are their needs, and are they
being met? As a first step to addressing these questions and to
inform key considerations for service design and intervention
development, we reviewed evidence about parents’ service
experiences and needs in relation to genetic testing for rare

diseases. To the best of our knowledge, the synthesis presented is
the first to map experiences of care processes. Recent reviews
have focused on singular aspects of care experiences such as
understanding of information delivered by providers [13], or
interrelated topics such as parent-reported outcomes [14], barriers
to genetic test access [15], and the broader supportive care needs
of parents caring for children with rare genetic conditions [16]. In
mapping the current evidence landscape related to experiences of
service provision as a whole, our review identifies opportunities
for future intervention research to enhance parents’ care
experiences throughout the patient journey and promote health
and well-being outcomes [17, 18] in turn.

METHODS
Methodology
A scoping review of peer-reviewed literature was undertaken.
Scoping reviews serve a range of purposes, including identifying
key factors related to a concept and gaps in understanding, and
narrowing questions to address in subsequent systematic reviews
[19]. Their iterative nature is a key methodological strength, in that
it enables researchers to refine and clarify the concept of interest
while engaging with the literature. A variety of guidance for
conducting scoping reviews exist, with our approach guided by
the Joanna Briggs Institute’s framework [20] and the Preferred
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Reporting Items for Systematic Reviews and Meta-Analyses
scoping review extension [21].

Literature search strategy
The literature search was developed under the guidance of an
experienced medical librarian. Keyword and MeSH terms from
relevant papers were incorporated into the search, with the
refined search then run across five databases (Medline, Embase,
PubMed, PsycInfo, Web of Science) on October 26, 2021. The
search was also rerun on July 29, 2022 to identify any studies
published since the initial search was conducted. Search terms
included parents and caregivers, genetic and genomic tests,
delivery of healthcare, experience, patient satisfaction, patient-
centred care, and health service needs. The full search strategy is
available in Supplementary Material 1. Records retrieved were
imported into Endnote X9 (ref. [22]) for duplicate removal, then
Rayyan [23] for title/abstract screening.

Study selection
Inclusion and exclusion criteria, mapped to the Joanna Briggs
Institute’s Population, Concept, Context mnemonic [20], are
summarised in Table 1. In brief, the study population is parents of
children with rare conditions of suspected monogenic origin.
Studies solely focused on experiences of being offered testing for
the following were excluded due to being considered of limited
utility in considering service needs for genome-wide, germline
sequencing in mainstream settings. Paediatric cancers, as
treatment-targeted testing and somatic mutations are the main
focus; non-syndromic hearing loss, as targeted gene testing is used
in the first instance and has a high diagnostic yield; [24] and autism
spectrum disorder, a primarily multifactorial condition for which E/
GS is not currently considered an appropriate investigation [25]. The
experiences of adolescents were excluded due to their distinct
nature [26] and our focus on exploring testing for children. The
study concept defines experience as experience of care processes
(i.e., delivery of care by health professionals), mirroring the way in
which experience is defined in patient-reported experience
measures [27]. The study context is primarily focussed on
outpatient settings; studies examining parent experiences of rapid
genomic sequencing delivered in acute care settings were excluded
due to the unique challenges in this context (e.g., time pressures
involved) that warrant review in their own right [28]. The year range
(2000-present) aimed to enable comparisons in service experiences
and needs across test modalities.

To efficiently and rigorously screen the large number of records
retrieved, two reviewers (EC, BM) independently reviewed the
same subset (10%) of titles and abstracts. Results were compared,
with disagreements resolved through discussion and refinements
to the selection criteria accordingly made. One reviewer (EC) then
applied the refined criteria to the remaining titles and abstracts.
Three reviewers independently reviewed all of the full-text records
retrieved (EC, BM, MM), with disagreements resolved through
discussion and the criteria further refined through this process.
Following full-text review, references of included studies were
mined, and forward citation searching was conducted in Google
scholar.

Data charting and synthesis
Data charted included study characteristics (country of origin, study
aims, methodology, sample, genetic investigation(s) undertaken,
service delivery model), parents’ experiences of care delivery, and
strategies or interventions proposed (by parents or study authors)
to address parents’ service needs. The charting form (an Excel
spreadsheet) was piloted on five studies by EC, modified following
team discussion (BM, MM), then applied across studies.
As no patient experience measures specific to genetics could be

identified, findings were mapped to a generic framework (the
Picker Principles of person-centred care) to help synthesise the
results. This empirically-derived framework, developed by the
Picker Institute, consists of eight core components of care known
to be important to patients [29]. The Picker Principles and a variant
based upon the same research, the Institute of Medicine frame-
work, have been found to be broadly applicable to a wide range of
disease contexts and care settings [10, 12].
The Picker principles were adapted to context and refined

through ongoing discussion among members of the research team
(EC, MM, BM). One reviewer (EC) then deductively coded parents’
service experiences to the adapted principles (see Table 2), with
subcategories inductively generated in tandem to describe the
nuances of parents’ experiences and needs. A second reviewer
(MM) reviewed the mapping, and refinements were made until
consensus was reached. Results are reported narratively.

RESULTS
Study selection and characteristics
The initial search yielded 12,361 records (see Fig. 1). 7018 titles/
abstracts were screened following duplicate removal, with 85

Table 1. Inclusion and exclusion criteria.

Inclusion Exclusion

Population

• Parents of children with (suspected or confirmed) rare genetic
diseases

• Parents of children with isolated autism spectrum disorder or rare cancers
or non-syndromic hearing loss

Concept

• Parents’ service experiences of diagnostic genetic testing,
including:

• Interactions with different providers (e.g., paediatricians, clinical
geneticists) at different stages of the patient journey

• Aspects of service provision valued or considered lacking (i.e.,
areas of unmet need), as reported by parents directly

• Healthcare provider-reported descriptions
• Service experiences of prenatal/rapid/ post-mortem/carrier testing or
newborn screening; parents’ views or experiences regarding additional
findings

• Hypothetical testing or service
• Explorations of parent experiences of genetic testing that solely describe
the experience and/or impact of the diagnostic odyssey, parent
expectations, outcomes related to test results (e.g., affective, behavioural
responses)

• Experience/impact of caring for a child with a rare disease, and parents’
broader supportive care needs

Context

• Any outpatient healthcare setting
• Peer-reviewed empirical studies
• 2000-present

• Acute care settings only
• Not published in English
• No full-text available
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records retrieved for full-text review. Of these, 60 were excluded
for reasons detailed in Supplementary Material 2. Three additional
studies were included following citation searching. One further
study, published since the initial search was run, was identified in
the rerun search (Supplementary Fig. S1), generating a total
sample of 29 studies for review inclusion.
The majority of studies (17/29) were conducted in North

America; [30–46] others originated from Australia [47–52], Ireland
[53–55], the Netherlands [56], UK [57], and Dutch Caribbean [58].
Study aims were diverse (see Supplementary Table S1), with most
studies (19/29) deploying a qualitative study design [30,
32–39, 42–44, 46, 48, 50, 55–58]. Neurological phenotypes

including intellectual disability and developmental delay were
common clinical features among children referred for genetic
investigation [31, 32, 35, 36, 38, 40–43, 46, 50, 52–55]. Close to half
of the studies (14/29) specified the genetic investigation(s)
considered or undertaken [35–39, 41–45, 50, 55, 56, 58]. In 10 of
these, genome-wide sequencing tests (gene panels, exome or
genome sequencing) were conducted, in both research
[37, 43–45, 56] and clinical [35, 36, 39, 41, 58] settings.
A range of service delivery models were reported, albeit with

varying precision. In 11 studies [33, 34, 36, 37, 41, 42, 48, 52–54,
57], parents were referred to specialised genetics services for
genetic assessment and/or testing. In three additional studies

Table 2. Picker principles adapted to context.

Adapted principles Description

Clear information, communication, and support for
managing child’s ongoing care

Any aspects related to the provision of information or communication with health
providers throughout the patient journey that influenced parents’ experiences and
feelings of being supported to manage their child’s ongoing care.

Partnering with and providing support for families Extent to which providers involved parents throughout the patient journey and linked
parents with services and counselling and peer supports (in contrast to emotional
support provided by health providers directly during clinical consultations).

Environmental context Any aspect of the location or modality in which care was provided, or the personnel
or resources available (including time), that influenced parents’ experiences of care.

Timeliness Parent readiness to investigate a possible genetic cause for their child’s condition
(whether genetic testing was offered at the “right time”), and challenges and needs
related to waiting for test results.

Smooth transitions and continuity of care Smoothness of transitions between different health providers/services involved
throughout the patient journey, and the influence of continuous relationships and
multidisciplinary care on parents’ experiences.

Effective care by trusted professionals Parents’ confidence and trust in health providers involved, including parent
perceptions of providers’ genetic skill-sets.

Emotional support, empathy, and respect Relational aspects of care that influenced parents’ experiences, including emotional
support, empathy and respect afforded to both the child and family by health
providers.

Records iden�fied: N= 12361
Ovid Medline (n = 3120)
Ovid Embase (n = 3975)
Ovid PsycInfo (n = 1001)
PubMed (n = 215)
Web of Science (n = 4050)

Records removed before screening:
Duplicate records removed 
N= 5343

Records screened: N =7018 Records excluded: N= 6933

Reports sought for retrieval: N=85 Reports not retrieved: N = 0

Reports assessed for eligibility:
N=85

Records iden�fied from:
Cita�on searching N=5

Reports excluded: N= 60

Wrong context (n = 4)
Wrong popula�on (n = 3)
Wrong concept (n = 53)

Studies included in review:
N= 28

Reports assessed for eligibility:
N=5

Reports excluded: N=2
Wrong popula�on (n = 1)
Wrong concept (n = 1)
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Reports sought for retrieval:
N=5 Reports not retrieved: N=0

Identification of studies via databases Identification of studies via other methods

Fig. 1 An overview of the screening process for the initial systematic search conducted. As shown in the PRISMA flowchart, 28 of the 7018
records screened post-duplicate removal met the inclusion criteria.
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[38, 50, 58], some parents initially received their child’s genetic test
results from non-genetic paediatric medical specialists (referred to
as paediatric medical specialists herein and meaning physicians
who have not undertaken specialised training in medical genetics,
in contrast to clinical geneticists) prior to genetics referral.
Following assessment and pre-test counselling from genetic
providers, parents in two studies received genetic test results
from paediatric medical specialists and genetic counsellors
[43, 45]. In another two studies [39, 49], pre- and post-test
counselling was said to have been provided by various health
providers including paediatric medical specialists. Paediatric
neurologists were involved throughout the patient journey in
one study [56], with clinical geneticists playing a supporting role.
Paediatric medical specialists were also reported to be involved in
another four studies;[31, 40, 51, 55] however the exact nature of
their role was unclear. The service delivery model was unspecified
or unclear in a further six studies [30, 32, 35, 44, 46, 47].

Parents’ service experiences
Satisfaction with service delivery and the experience of genetic
testing as a whole was reported in eight studies [31, 40–42, 51,
52, 56, 58], two of which used the genetic counselling satisfaction
scale [41, 52]. Specific aspects of service delivery parents valued or
considered lacking were broadly similar across studies irrespective
of differences in service delivery models and the type of genetic
investigations conducted. Information-related challenges and
needs were most commonly reported followed by (insufficient)
support for families during and after results disclosure. A synthesis
of the components of care influencing parent service experiences
is presented in Table 3 and described below. While mapped
separately, a number of these components were interrelated.

Clear information, communication, and support for managing child’s
ongoing care
Parents want straightforward, jargon-free information: While
some parents felt well-informed throughout the patient journey
and praised providers’ use of accessible language [31, 37, 44, 47,
49, 51, 52, 56, 57], others commented upon and expressed
frustration with the incomprehensible nature of the genetic
information providers imparted [31, 39, 42, 48, 54, 56]. Some
parents [39, 48] described hiding their lack of understanding
behind head nods and smiles, with several reluctant to speak up
and ask questions because they found genetics intimidating and
felt or feared sounding ‘stupid’ [48, 54]. A number found (or felt
they would have found) visuals helpful in aiding their under-
standing [38, 44, 49], as well as lay summaries that could
additionally be shared with family members, educators and health
providers [44, 49, 52].

Parents find it difficult to absorb information during test
appointments: Parents frequently described feeling over-
whelmed at different stages of the genetic testing process, most
notably at time of diagnosis [32, 34–36, 42, 46–50, 53, 57, 58]. As a
result, many found it difficult to absorb and process information
during appointments [32, 34–36, 46, 48–50, 57, 58]. Parents found
(or indicated they would have found) take-away resources helpful
along with the opportunity for follow-up to ask questions that
only become apparent with the benefit of processing time
[44, 45, 48, 50, 57]. A need to reduce the volume of information
communicated to parents and focus on what parents are most
interested in – implications for their child’s care – was also
emphasised in several studies of parents whose children under-
went genome-wide sequencing [39, 44, 45].

Parents struggle to use and make sense of genetic results:
Across studies, challenges in making sense of what genetic test
results mean for one’s child and family were commonly described
[30, 32, 38, 39, 42, 45, 49, 50, 52, 53, 55, 56, 58]. Sense-making was

an ongoing process for a number of parents, with inherently
practical questions regarding implications for their child’s
immediate care and future outlook continuing to be raised weeks
to months after initial results disclosure [45, 53, 55]. Parents
wanted to know how to use the genetic information they received
and what the ‘next steps’ were [30, 31, 36, 42, 45, 49, 56], and
many expressed frustration and disappointment with the inability
of health professionals to provide the clarity and guidance they
desired [32, 42, 50, 55, 56].
To fill this void of information, parents frequently turned to the

Internet despite often being advised by health professionals not to
do so [31, 32, 34, 38–40, 44, 46, 55, 58]. Internet-searching
experiences were mixed in general [30, 31, 38, 39, 43, 46, 51, 55],
whether it be for contextualising the meaning of genetic test results
[34, 38, 39, 58], searching for possible diagnoses [30], or deciphering
the information health professionals imparted [31, 58]. Some felt
worse off after reading worst-case scenarios, with Internet searches
not always based on accurate information [38, 46, 55]. Some
parents expressed a need for health professionals to provide
curated resources or links to reputable websites instead of parents
being left to their own devices [40, 44]. Parents in two studies
[49, 52] expressed a related need for tools to help them understand
and keep up-to-date with research developments.

Impact of communication on parents’ affective responses: The
potential for communication with providers to both exacerbate
and ameliorate the affective responses parents experienced
throughout the patient journey was commonly highlighted
[40, 42, 47, 50, 52, 55, 57]. The way in which information was
framed was particularly influential, with some parents reporting
feeling hurt or shattered by providers’ blunt communication style
and (poor) choice of words [40, 42, 55]. Parents emphasised the
importance of providing hope, even in the face of considerable
challenges and uncertainties [40, 42, 55]. Parents’ ability to cope
and adapt to uncertainty was also enhanced when health
professionals acknowledged the novelty and evolving nature of
genomic information [50].
The emotional consequences of receiving incorrect information

from paediatric medical specialists during initial results disclosure
was highlighted in two studies [38, 51], with a mother in one [38]
describing how she spent six weeks needlessly stressed about her
child’s variant of uncertain significance while awaiting a con-
sequent genetics appointment.

Involvement and support for families/carers
Parents want to be linked with formal and informal psychosocial
supports post genetic testing: Parents wanted health providers to
connect them with genetic support groups, other families, and/or
counselling supports following results disclosure [31, 35, 38, 40, 47,
48, 52, 55, 57], and were often frustrated by health providers’ failure
to facilitate these connections [35, 38, 55, 57]. Indeed, some parents
felt let down, lost, and isolated as a result [35, 55, 57]. The value of
offering or linking families with psychosocial support at the time of
genetic diagnosis was highlighted in two studies [40, 51], with
parents more likely to report positive or satisfactory experiences as a
result. Some parents considered follow-up an important emotional
support in and of itself following results disclosure [37, 45, 48,
52, 56]. They felt that having someone check in on parents during
this emotionally challenging and often confusing period of time
would be invaluable for helping parents cope and connect with
supports as needed. In addition to these needs, parents in several
studies [34, 40, 48, 53] expressed a need for a case manager or ‘link
person’ to help parents connect with and navigate health services
post-testing.

Partnering with parents is important but not all want to be
involved to the same degree: Parents in a few studies expressed
frustration with having a passive role when interacting with health
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Table 3. Parents’ service experiences and needs mapped to adapted Picker principles.

Adapted Picker
Principles

Sub-domains Exemplars

Clear information,
communication, &
support for
managing child’s
ongoing care

Knowledge &
understanding

Perceptions and understanding of
information communicated throughout
the patient journey
[31, 37–39, 44, 47–52, 56, 57]

“I’m just an ordinary mom. (The doctor) levelled with me. He
explained to me things step by step, the simplest way, so I
would be able to understand things. So that’s very
important. This is not our daily language” [44]
“We were lost a little bit…We just smiled and went through
it…It felt like we were listening to someone speak in another
language” [39]

Affective Cognitive overload experienced
throughout the patient journey,
particularly at results disclosure
[32, 34–36, 42, 46–50, 53, 57, 58]

“What are your questions, what are your questions? And we
didn’t have any … on the day I was feeling a little bit, not
shell-shocked or numb, that’s too extreme…. I was
processing it… what would have been handy would have
been if we’d had a follow-up appointment in maybe a
month… It would have given us time to …digest… then go
back with informed questions.” [50]

Impact of the way in which information
was communicated on parents’
affective responses [40,
42, 47, 50, 52, 55, 57]

“When any child is diagnosed with any kind of disorder or
syndrome health care providers need to understand that at
that moment you may be smashing all the dreams the
parents have for that [child]… having the person who gives
that diagnosis to the parents understand that they are
changing that family’s world with the words that are coming
out of their mouth may soften the blow” [40]

Experiences and impact of receiving
inconsistent or incorrect information
[38, 51]

“[We were] just totally devastated by the initial results… [the
neurologist] told me that I had the same duplication as [my
child], and he had never seen that before…when I went to
the genetics department, they told me it’s actually very
common… for six months … I didn’t think there was any
hope” [38]

Sense-making Challenges in understanding what test
results mean for one’s child and family;
desire to know ‘next steps’ [30–32, 36,
38, 39, 42, 45, 49, 50, 52, 53, 55, 56, 58]

“I came out of that feeling like, “so what does this mean?”
Now what do we do? What is the implication not, dealing
with not just, [child’s] own physical health but what does it
mean for us” [42]

Information-seeking behaviours;
experiences navigating Internet
resources [31,
32, 34, 38–40, 44, 46, 55, 58]

“A lot more people would be at ease if they would get
information strictly from an actual doctor or a professional,
and links to the pages to read, rather than you trying to
Google it.” [44]

Need for resources to help parents
understand & remain abreast of
research developments [49, 52]

Being informed about scientific research was considered
important and.… links to understandable and consolidated
information [were] desired to help parents to keep up to date…
“like a website… [a] hospital web site. Like where the
research comes from, information that we can go read on it
on rare genetic kidney disease.” [49]

Partnering with &
providing support
for families

Provision of
psychosocial
support

Wanting to be connected with
psychosocial supports but such support
often not forthcoming [31,
35, 38, 40, 47, 48, 52, 55, 57]

“There was nothing there, no backup, no support, no
counselling, just sorry there’s nothing we can do, no offer of
help. I did come out of there extremely disappointed…there
was no network, even to speak to someone, there was
nothing.” [55]

Need for health providers to ‘check in’
on how parents are faring post-testing
[37, 45, 48, 52, 56]

“When families do get the diagnosis of these conditions,
they need some help. You got to counsel [them], you have
to call them and say right you found out the other day that
your daughter/son has got ***, how do you feel? You know
and how can we support you?” [37]

Need for a case manager or equivalent
to help guide parents during and after
the testing process [34, 40, 48, 53]

.Several parents also commented on the…need for a ‘link’
person to support parents and other family members in the few
weeks after the appointment. This would involve a key role in
linking them to any new services required, whilst being
cognizant of the wider psychological and social impact of
receiving genetic information[53]

Involvement
of parents

Extent to which parents were (or
wanted to be) involved [34, 36, 42, 53]

“…when [the geneticist] finally got to the end of what [s/he]
was explaining to me and let me talk” [42]

Environmental
context

Setting; time &
resources
available

Influence of aspects of the location or
modality in which a diagnosis is
delivered, and the supports or
personnel present at the time, on
parents’ experiences [31,
35, 38, 40, 42, 47, 48, 51, 53, 56]

“Confirmation given over the phone with no support
available” [51]
“I knew the deletion from when they gave me the results (by
phone)…. But I didn’t know what they meant… I was going
crazy trying to figure that out… [At the appointment] the
charts really helped because I’m more visual” [38]
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providers throughout their child’s patient journey [34, 42, 53].
Specifically, some felt dismissed, removed from clinical decision-
making, and that conversations were driven by health providers’
agendas rather than their own [34, 42, 53]. Not all parents
perceived a passive role negatively, however. Some parents in a
US study exploring Latinx parents’ experiences of genome-wide
sequencing were comfortable with the genetic test decision-
making process being clinician-driven given their self-assessed
lack of understanding [36].

Environmental context. Various environmental factors influ-
enced parents’ service experiences [31, 35, 38, 40, 42, 47,

48, 51, 53, 56]. Experiences of receiving genetic test results by
telephone rather than in-person were often less positive
[38, 40, 51], largely due to misunderstandings arising or the
limited psychosocial support available in such instances.
Personnel or resources present were also influential
[38, 40, 47, 53, 56], with the involvement of genetic counsellors
associated with more positive diagnostic experiences in one
study [40], for example. In another study [48], the extent to
which consultation rooms accommodated families with disabil-
ities and other additional needs influenced parents’ experiences
of care. Having sufficient time available to talk and ask questions
was also important to parents [31, 37, 39, 40, 53, 54], with several

Table 3. continued

Adapted Picker
Principles

Sub-domains Exemplars

Value of and need for adequate time to
talk and ask questions [31,
37, 39, 40, 53, 54]

“He let us ask questions, and he let us ask as many questions
as we wanted. He didn’t end the conversation. We did” [31]

Accessibility of physical environment
[48]

Parents reported that small waiting rooms without facilities for
entertaining children, or those that did not adequately
accommodate mobility devices were another barrier to positive
experiences of attending genetic health services [48]

Timeliness Parental
readiness;
waiting for
results

Impact of the timing in which testing is
offered on parents’ experiences [31,
40, 42, 46]

Some parents spoke of “the right time” for, or being “ready” to
receive, the diagnosis. One mother who reported a positive
experience recalled: “maybe, just, we were ready for it” [42]

Impact of waiting for results; support
needs during this time [36,
49, 52, 56, 57]

“Being kept informed is important I think… as waiting for
the results, knowing that these can alter your life completely,
is hard” [56]

Smooth transitions
& continuity of care

Moving
between and
interacting
with different
providers

Understanding of the roles and
responsibilities of the different
providers involved; perceived
distinctiveness of genetics [34,
48, 53, 54, 57]

“When the doctor told me, ‘I’m going to send you to a
geneticist.’ I said, ‘What is that?’ because I had never even
heard of the word ‘geneticist’ before…. I was scared.” [34]
A difference identified by three parents between this
appointment and those previously attended was that, at a
genetic counselling appointment, it was the parents and the
child who were the patients, and not only the child [53]

Need for integrated care [32, 49, 52, 57] Parents found the lack of liaison between genetics and other
departments unhelpful [57]

Continuity of
care

Value of continuous relationships with
providers [35, 38, 42, 44, 49, 52]

.[A] subset of parents felt more comfortable receiving
information from their local paediatrician. Parents who opted for
their local paediatrician to be the primary point of care described
long-standing rapport and trusted that their paediatrician
understood the comprehensive needs of their child[49]

Effective care by
trusted health
providers

Confidence &
trust

Whether interactions with providers
inspire trust and confidence in
providers and the information imparted
[30, 31, 44, 47, 49–51, 57]

“Very satisfied because everyone involved knew what they
were saying and doing” [51]
“The geneticist said in her mind that all that we had seen
with him fitted in with other kids with this deletion…
paediatrician said the same thing so we were happy that…
this was the explanation” [50]

Emotional support,
empathy & respect

Relational
aspects of care

Experiences of receiving empathic &
respectful care [31,
33, 34, 39, 42, 44, 47, 49, 51, 54, 56]

“Paediatric ophthalmologist not very sensitive; told us loudly
with their back to our daughter… who is old enough to
understand.” [47]
“I feel like they’ve been really human with me… they’re not
just focusing on the illness. They’re focusing on our family.…
on our personalities.” [39]

Responsiveness to parents’ emotional
needs [42, 51]

“Doctors don’t know how to handle the shock that sets in
with diagnosis” [51]

CALD
considerations

Additional considerations to meet the
needs of, and provide culturally safe
and respective care to, CALD families
[33, 36, 39, 48, 57]

“The father [of my children] finished primary school [only], if
[he] asks for information in Spanish they’re going to give it
to [him], [and he] will read it, and [he] will not understand
anything even if it is in Spanish… I sometimes understand
more in English than in Spanish” [33]
“Having that Indigenous [support] person next to you makes
you feel more comfortable and confident to ask questions
and talk… instead of just, yep, which is what a lot of
Indigenous people do. They’re just like, yep. Even though
they don’t understand…, they go, yep.” [48]
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disappointed when genetic consultations did not afford them
this opportunity [31, 40, 53].

Timeliness
Timing in which testing is offered impacts parents’ experiences:
Parental readiness to receive and process a genetic diagnosis
influenced parents’ service experiences in several studies
[31, 40, 42, 46]. Readiness was a function of time for some
parents, with parents in one study [46] reflecting that they felt
better prepared to face genetic testing after having time to adapt
to their child’s intellectual disability and additional needs.
Accordingly, more positive experiences were reported by parents
whose children were older at time of genetic diagnosis in two
studies [31, 40].
The importance of parents being able to decline the offer of

genetic testing was also highlighted in one study [46], with
parents describing the immense relief they experienced when,
after being encouraged by physicians to consider genetic testing
for their child, another health provider empowered them to
decline the test offer.

Long wait times impact parents’ experiences: Long waits
inherent to many genetic investigations negatively impacted
parents service experiences in several studies [36, 49, 52, 56, 57].
Indeed, the wait for test results was described as one of the most
challenging aspects of the genetic testing process in two studies
[36, 57]. Parents emphasised the importance of being supported
and kept informed by health providers during the stressful waiting
period [52, 56, 57], the value of which was highlighted [52, 57].

Smooth transitions and continuity of care
Transitions between different providers involved in child’s testing
journey are disjointed for many: Parents referred to genetic
services were often confused, concerned and even fearful about
what the appointment would entail [34, 48, 53, 54, 57]. Some felt
unprepared due to receiving minimal information on what to
expect from their referring provider [48, 53, 54]. Parents built-up
the appointment in their minds as a result of their lack of
understanding and a perception that genetics was ‘different’ from
other health services [53, 54]. This perceived distinctiveness was
affirmed following the appointment, with some parents citing the
nature of the examination conducted and fact that both the child
and the parents were ‘patients’ as examples [53, 54]. In addition to
disjointed transitions to genetics, disjointed transitions post
genetic testing were described in several studies [42, 50, 53], with
parents often unclear as to who was responsible for follow-up. A
related need for integrated, multidisciplinary care was emphasised
[32, 49, 52, 57], with both positive [32, 49] and negative [52, 57]
experiences of these noted.

Value of continuous relationships with health providers: The
value of continuous relationships with health providers in
enhancing parents’ service experiences, decision-making, under-
standing, and feelings of being supported was highlighted in
several studies [35, 38, 42, 44, 49, 52]. Of note in two [38, 49],
familiar providers such as paediatricians were considered helpful
or best placed to help parents contextualise and make sense of
their child’s genetic test results.

Effective care by trusted professionals
Confidence and trust in health providers influences parents’
experiences and behaviours: The importance of interactions with
health providers inspiring confidence and trust was highlighted
[30, 31, 44, 47, 49–51, 57], with parents more likely to report
positive experiences when they felt like they were ‘in the hands of
the experts’ [43, 47, 49]. Relatedly, more positive experiences were
reported when non-genetic providers were open about their
limited knowledge of certain genetic conditions and referred

parents on [31]. The consequences of parents lacking confidence
in providers’ genetics skill sets were described in a few studies
[30, 54], with some parents expressing reluctance to ask questions
or resorting to their own means to find out information.
Interrelated to confidence in providers, confidence in the

information parents received was reported in two studies [50, 52],
with confidence fostered when congruent explanations were
provided by paediatric medical specialists and genetic providers
and hampered when parents perceived providers to be with-
holding information.

Emotional support, empathy, and respect. Relational aspects of
care were important to parents [31, 33, 34, 39, 42, 44, 47,
49, 51, 54, 56], with positive [31, 39, 42, 44, 49, 51, 52, 54, 56] and
negative [42, 47, 51] experiences of receiving respectful and
empathic care throughout their child’s patient journey described.
In particular, parents placed great value on feeling ‘cared for’ by
providers [33, 39, 44, 49, 56], and the ability of providers to
respond to their emotional needs during genetics consultations
[42, 51].

Additional needs of culturally and linguistically diverse (CALD)
families. Specific needs and experiences of parents from CALD
communities were reported in a subset of studies [33, 36, 39,
48, 58]. Two studies [33, 36] described additional challenges
comprehending genetic information, often due to reliance upon
medical translators and varying literacy levels. Of note, some
parents in these studies stressed the importance of not assuming
parents prefer to receive and best understand information
communicated in their native language [33, 36]. Several studies
[33, 48, 58] also highlighted the importance of receiving culturally
safe and respectful care. Caregivers in one study reporting the
genetic service experiences of Aboriginal and Torres Strait Islander
peoples [48] described their discomfort interacting with providers
of the opposite gender, and the consequent impact on their
ability to comprehend information. Some felt the support of an
indigenous health provider throughout the patient journey would
have made them feel more at ease and aided their understanding.

Finding a better way: proposals to meet parent needs
Authors proposed strategies to improve service delivery in 19/
29 studies [31–34, 38, 40, 43–46, 49–53, 55–58]. These strategies
were targeted at the level of health services [31, 34, 49, 53, 56],
providers [31, 33, 38, 40, 44, 50–52, 56–58], and parents [33, 34,
38, 40, 44–46, 49, 51–53, 58]. Most proposed strategies were
intuitive suggestions from study authors [32, 33, 38, 43, 45, 46,
49–52, 55–58], with only one citing evidence for the effectiveness
of certain strategies suggested (e.g., two-tiered disclosure
appointments) [31]. Examples of intuitive strategies included
education and training for health professionals [33, 38, 40,
50, 51, 55, 56], enhanced emotional and practical support during
and following appointments [32, 34, 38, 40, 43–45, 49–52, 56, 57],
and access to informational resources [34, 44, 46, 49, 52, 58].

DISCUSSION
As a first step to considering how genomics care in paediatric
settings can be designed to enhance patient (parent) experiences,
we reviewed evidence about parents’ service experiences and
needs in relation to genetic testing for rare genetic diseases. Key
aspects of care considered important to parents were identified,
with these aspects broadly mapping to an established framework,
the Picker principles of person-centred care [12, 29]. The fact that
principles well-known to be important to patients such as
empathic communication and support, feeling listened to and
heard, were highly valued by parents suggests that in the eyes of
parents, ‘good’ care in genetics is not dissimilar from ‘good’ care in
healthcare in general [59]. Others have also (albeit indirectly)

E. Crellin et al.

875

European Journal of Human Genetics (2023) 31:869 – 878



drawn this parallel when commenting upon the utility of pre-
eminent breaking bad news frameworks to communicating
paediatric genetic test results [31, 40, 60]. These parallels should
be reassuring to paediatric medical specialists. While the content
of the service delivered may arguably be more complex, drawing
upon their existing skill sets and applying familiar care principles
will likely go a long way to enhancing parents’ care experiences
throughout the patient journey.
Nonetheless, several challenges and needs specific to genetic

testing were identified. The wait for genetic test results (genomic
sequencing results especially) is often considerably longer than
other diagnostic investigations. Studies report that parents desire
to be supported and kept informed during this anxious time,
although exactly what this would look like in practice was often
unclear. Sense-making was also highly challenging for many
parents due to the inherently complex and often-uncertain nature
of their child’s test result. Much has been written about the need
to appraise and acknowledge these uncertainties with families to
facilitate adaptation [61, 62]. Paediatric medical specialists may be
well-placed to do so, with prognostic uncertainty an inherent
aspect of many developmental disability diagnoses, for example.
Insights from the growing use of genomics in acute settings [28]
may also help shed light on how clinicians working in outpatient
clinics can be supported to help parents make sense of their
child’s test result.
Given the consistency in which sense making challenges (and

related frustrations) were reported across studies, the integration
of E/GS into paediatrics also presents an opportunity to unpack
this long-standing unmet need further. Parents’ desire for practical
guidance and more information (a need which often cannot be
met presently) may speak more to an underlying need for greater
emotional support than information per se [62]. The UK Medical
Research Council’s widely regarded guidance on developing
complex interventions [63] highlights the importance of compre-
hensively understanding the problem an intervention seeks to
address, from multiple perspectives. Adoption of this guidance in
future intervention research will increase the likelihood of more
effective and sustainable interventions being developed.
While the fact that aspects of care important to parents were

broadly similar regardless of the type of genetic test delivered or
model of care provided suggests our review findings are
informative for mainstream service design, it is worth noting the
relative scarcity of studies describing genetics care provided by
paediatric medical specialists. Experiences of genomic sequencing
delivered in clinical (i.e., non-research) settings were similarly
scarce. The time and resources available in these settings differ,
highlighting the need for further research and pragmatic research
designs to better understand how service delivery can be best
supported. It is encouraging that the service experiences and
perspectives of parents from CALD backgrounds have begun to be
examined. Future research should expand upon the small subset
of studies included in this review to ensure genomic sequencing
in paediatric settings is delivered in a way that meets the needs of
diverse populations.
Given this review has affirmed the universal nature of core care

components important to patients (parents) and exposed the lack
of evidence to support proposed strategies, future research could
develop a generic tool to help match identified needs to
(evidenced-based) intervention categories. Possible benefits of
such a tool include improving the ability to identify existing
successful interventions that could be repurposed [64], and gaps
where new interventions are needed.
To help design better solutions which fit local contexts,

codesign with broad stakeholder input should be an integral
feature of future intervention development. Encouragingly, some
researchers have already begun to use codesign to build upon
their exploratory work included in this review [65], with the
acceptability of the parent supports developed enhanced as a

result [66]. Future systematic reviews should examine how
interventions are designed and the relationship between the
(co)design process and intervention outcomes to enable success-
ful approaches to be replicated elsewhere.

Limitations
The findings of this review need to be considered alongside its
limitations. The search was limited to English-language publica-
tions. Some relevant literature may also have been missed despite
our efforts to include a broad range of MeSH and keyword terms,
with terms used to denote care experiences notoriously hetero-
geneous [17]. The Picker principles of person-centred care were an
imperfect fit for a paediatric context having been developed from
empirical research with adult patients in acute care settings [67].
Other frameworks such as the measure of processes of care [68]
were reviewed, however challenges remain when applied to a
genetics context where both the child and their parents are often
‘patients’. It is worth noting the many similarities of these
frameworks and therefore using an alternate framework would
likely have had limited impact on the synthesis of results.
Nonetheless, the comprehensiveness of the Picker framework
was a key strength, with aspects such as timeliness not captured
in the measure of processes of care domains, for example.

CONCLUSION
Our review provides insight into how care can be designed to
enhance patient (parent) experiences as the availability of E/GS in
paediatric settings increases. Mainstreaming of genomics into
medical care presents an opportunity to address long-standing
unmet needs and improve how interventions are identified and
developed. While further research in more diverse clinical settings
is needed, paediatric medical specialists should find it reassuring
that current evidence suggests ‘what matters’ to parents
regarding genetic testing is not dissimilar to other services.
Drawing upon their existing skill sets and applying familiar
principles of ‘good’ care will likely go a long way to enhancing
parents’ care experiences with genomics and their health and
well-being outcomes in turn.
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