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Abstract

Chromosomal microarray is an increasingly utilizigggnostic test, particularly in the

pediatric setting. However, the clinical significanof copy number variants detected by this



technology is not always understood, creating uac#res in interpreting and
communicating results. The aim of this study wasxXplore parents’ experiences of an

uncertain microarray result for their child.

This research utilized a qualitative approach &ifthenomenological methodology.
Semi-structured interviews were conducted with maeents of eight children who received
an uncertain microarray result for their childheita 16p11.2 microdeletion or 15q13.3
microdeletion. Interviews were transcribed verbatima thematic analysis was used to

identify themes within the data.

Participants were unprepared for the abnormakéssit. They had a complex
perception of the extent of their child’s conditiand a mixed understanding of the clinical
relevance of the result, but were accepting ofithgations of medical knowledge, and
appeared to have adapted to the result. The ®dt veas empowering for parents in terms of
access to medical and educational services; howhesr articulated significant unmet
support needs. Participants expressed hope fdutine, in particular that more information

would become available over time.

This research has demonstrated that parents olrehilvho have an uncertain
microarray result appeared to adapt to uncertaintylimited availability of information and
valued honesty and empathic ongoing support froattth@rofessionals. Genetic health
professionals are well positioned to provide sugtpsrt and aid patients’ and families’

adaptation to their situation as well as promotp@nerment.
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INTRODUCTION

Chromosomal microarray (CMA) testing has been inadit recently adopted into
routine clinical practice in pediatric geneticsats and it is now the recommended first
cytogenetic diagnostic test for individuals withexplained developmental delay (DD) or
intellectual disability (ID), autism spectrum diders (ASD), or multiple congenital
anomalies [Gijsbers et al. 2009; Manning and Husi@@d10; Miller et al. 2010]. The major
advantage of CMA testing in this setting over otieehnologies is the increased diagnostic
yield; 15-20% compared to 3% using conventionayéimping [Miller et al. 2010].
However, assessments of the diagnostic utility dfACesting are complicated because the
variants identified are often difficult to interpreisease-associated variants may be
consistently associated with a definable phenotypeay be associated with a range of
phenotypic expression, and penetrance and expitgssiay be affected by factors such as

modifier genes or epigenetic effects [Lee and Sah2010]. When the clinical significance



of a variant is "ambiguous, doubtful or undecidpdis et al. 2009] it is defined as a variant

of uncertain significance (VOUS).

The value of diagnostic certainty is incontrovddibt informs prognosis, treatment
options and recurrence risk, and may improve adecessrvices and support [Lopez-Rangel
et al. 2008], particularly in the context of a wedtognized condition [Lenhard et al. 2005;
Makela et al. 2009]. By contrast, identificationao¥/ OUS in a patient has the potential to
significantly complicate clinical diagnosis and readl management as well as the provision

of genetic counseling [Girirajan et al. 2012].

Until recently, patient experiences of uncertaintyhe context of CMA testing had to
be inferred from studies of uncertainty more gelherelowever, several recent studies have
now explored parents' experiences of uncertain G&bAlts in a pediatric setting, providing
insight into their understanding and interpretatiéhe result, its perceived value, and the
needs of families undergoing CMA testing [Jez eR@lL5; Kiedrowski et al. 2015; Reiff et
al. 2012; Reiff et al. 2015]. Results from thesalss indicate that parents' comprehension of
their child's CMA result is variable and may bduehced by many factors including access
to genetic counseling and written material [Jeal e2015; Kiedrowski et al. 2015; Reiff et al.
2012]. Parents interviewed for two of these studip®rted seeking additional information
about their child's test result in an effort to makeaning of it, a task often made difficult by
a lack of available knowledge about rare and n@MA results as well as challenges in
navigating the abundance of information availablglee Internet [Kiedrowski et al. 2015;
Reiff et al. 2012]. Interestingly, whilst these @ats, and those surveyed by Jez et al.
appeared to understand the scientific uncertasgp@ated with their child's test result and

discussed the prognostic uncertainty accompanyjigay tended to describe the VOUS as



the cause of their child's medical condition anpregsed feelings of relief and alleviation of
feelings of guilt following the disclosure of thesult [Jez et al. 2015; Kiedrowski et al. 2015;

Reiff et al. 2012].

The importance of investigating the effects of rgmmetic technologies on health
professionals and patients has been previouslylrjibnos 2012]. More specifically,
understanding parents’ experiences and their ped@nd psychosocial needs in the context
of uncertain CMA results for their child is critidar facilitating optimum coping and
adjustment in families, and ensuring that childeceive appropriate treatment and care.
Previous studies have focused on parents' compsmeand interpretation of the CMA
result, as well as its personal significance. Aader understanding of parents' experiences,
for example their preferences regarding commuraoadi results, the opportunity for follow-
up, and access to support, is vital for the provisif genetic counseling. Thus the purpose of
this exploratory qualitative study was to furthedarstand this phenomenon in order to
contribute to the ongoing evaluation of a newlyadticed genetic test, inform health
professionals’ interactions with families, and tigntially identify unmet support needs

leading to improved genetic counseling processes.

MATERIALSAND METHODS

Ethics

The study was approved by The Royal Children’s takfMelbourne, Victoria)

Human Research Ethics Committee and registeredthattuniversity of Melbourne.

Design



As little is known about experiences of uncertaMACresults an exploratory
gualitative approach was chosen for this study.li€ti&e research is a useful approach
when researchers want to understand a complex vssukrect contact with participants and
their experiences and it is essential when thenangmal knowledge of the phenomenon
being studied [Liamputtong 2013]. A phenomenololgnnathodology was used; this
approach is concerned with exploring commonalibietsveen individual experiences, and
attempts to identify the “universal essence” ofphenomenon via development of a

combined description of the experience [Creswell320

Participants

Participants were recruited via Victorian Clini€énetics Services (VCGS), an
organization located in Victoria, Australia thabpides clinical genetics services to families
and individuals. Participants were parents of chitdvho had CMA testing performed by the
VCGS cytogenetics laboratory. A purposive sampéitigtegy was used to identify children
who underwent CMA testing for investigation of DD/IASD, and/or multiple congenital
anomalies, where the family attended an appointmwéhta VCGS clinical geneticist to
discuss the results. Potential participants weggé for inclusion in the study if CMA
testing for the child identified either a 16pl11.Emdeletion (OMIM 611913) or 15913.3
microdeletion (OMIM 612001), both of which were ogfed by the testing laboratory as
being of uncertain clinical significance at theeiwf results disclosure, and did not identify
any clearly pathogenic CNVs. We excluded participavho could not provide voluntary and
informed consent, and due to limited resourcesdhwaho did not speak English. Families
who did not attend an appointment with a clinicaheticist at VCGS were also excluded in

an effort to maximize the consistency of patienhagement.



Laboratory and clinical records were reviewed arfidrmation about the study and
letters of invitation were posted to families that the inclusion and exclusion criteria.
Potential participants were asked to respond viexgnession of interest form. A follow-up

telephone call was made to those families who did@spond.

Data collection

Between May 2013 and August 2013, each participastinterviewed via a semi-
structured interview conducted either in persohytelephone by EJW. Interviews were
conducted at least six months after the appointmvéhtthe clinical geneticist to allow time
for the participants to have begun to interpret adidst to the information. Voluntary
informed consent was obtained from all participaRtwticipants who were interviewed by
telephone had their consent recorded orally usmigf@rmed consent script. Although an
interview guide was used, interviews were condutterdconversational style and questions
were guided by each participant’s responses tagus\guestions with additional topics
explored when they arose during an interview. inésvs were audio-recorded and

transcribed verbatim.

Data analysis

In accordance with the guidelines described by Biemd Clarke [Braun and Clarke
2006] thematic analysis was used to identify apedrtetopics within the data. Interview
transcripts were uploaded to NVivol0 software (Q&rnational Pty Ltd 2012) in order to
perform preliminary coding of the interview textdha summary of each interview was
written based around the preliminary topics idéedif Data collection occurred
simultaneously with this stage of analysis and iooieid until theoretical saturation occurred.

Potential topics were then further reviewed antheef in an iterative process designed to



confirm their accuracy and validity in relationtte entire dataset. In order to ensure
scientific rigor and identify and resolve differesdn analysis, all interview transcripts were
co-coded by two authors and the processes of catidgdentifying topics were carried out

in collaboration with all authors.

RESULTS

Of 21 families who met study inclusion criteria amére invited to participate, eight
agreed to be interviewed. Six interviews were catetliover the telephone and two were
conducted face-to-face (in the participants’ homkespne face-to-face interview, both
parents of the child were interviewed togethehairtrequest. For all other interviews one

parent was interviewed. Demographic characteristiggrticipants are presented in Table I.

Of the children of the parents who patrticipatethis study who had CMA testing,
seven were male and one was female, and theiragged from two to 11 years at the time
of testing. Five of the children had a de novo wu@letion and three had an inherited
microdeletion. The children demonstrated a spectsiphenotypes: participants reported
combinations of DD/ID, speech difficulties, behaaiadifficulties, ASD, spinal
malformations, obesity, and epilepsy in their aiecchild. The time between the genetics

appointment and the interview ranged from nine@a®nths.

Through the data analysis process, five broad sogmeerged from the interviews: (i)
preparedness for the CMA test and the accompamgst, (ii) interpretation of the result

and assignment of causality, (iii) acceptanceroitations; flexibility and adaptation to the



result, (iv) disappointment with the lack of suppaiovided by health professionals, and (v)

hopes and fears for the future.

Preparedness for the CMA test and the accompamgsiglt

Although not all participants recalled being infaunthat the CMA test was being
requested, those who did reported that someone thizwe a clinical geneticist (most often a
pediatrician) was the requesting clinician andtést tended to have been performed in
conjunction with other genetic and non-geneticsteBarticipants generally did not recall the
information provided about the test at the tim@as requested and commented on receiving

very limited information upfront:

“[The pediatrician] actually didn’t tell us anythimm Just that it was a genetic test.”

Parent 6

Furthermore, participants reported that the regugstinician had explicitly stated
that the CMA test was unlikely to find a causetfair child’s difficulties and/or medical

conditions:

“We took him to a pediatrician and it was her wlads ‘we’ll do the range of blood tests,
..... not expecting anything, but we may as wesli glo all the ..... genetic testing as well, just
check everything'.”

Parent 5

Participants articulated that because of this, there not particularly anxious about

the test during the time spent waiting for the lesu



“We weren't concerned at all because we didn’t kiihere’d be anything there.”

Parent 1

Participants from five families reported that tkeguesting clinician disclosed the test
result (either by telephone or in a face-to-fageoatment), and that a referral to a clinical
geneticist followed this; two participants receivbdir child’s result directly from the
clinical geneticist; and one recalled receivingtdgult in the mail, and then having
appointments with the requesting clinician andial geneticist. Due to the low
expectation of receiving a result set out by tltgiesting clinician, participants recalled
feeling surprised to receive an abnormal resultieir child. Furthermore, participants
recalled the requesting clinicians were also sseorito have received an abnormal result for
the child, and parents were left with the impresdiaat the health professional did not have

the expertise to adequately explain it to them:

“I think he honestly thought there would be noththgt came up. So when he did call us with
the result, he could tell us what the results warehe had no idea about the disorder. ..... I
think when that new screening [CMA testing] cameasul it was picking up lots of things, |
don’t think the doctors had a clue what was comipggither.”

Parent 1

Interpretation of the result and assignment of editis

Participants' discourse demonstrated a mixed utadhelimg of the clinical relevance
of their child’s microdeletion. All participantsdicated that they felt the microdeletion
explained their child’s phenotype, although som#igipants expressed this with more

conviction than others:



“Because of the array test we got an answer so #vemngh it wasn’'t necessarily an answer
we wanted, ..... we didn’t feel like we had to Keejing any more.”

Parent 1

“I think well from what I've read, from what it caaffect with the learning and speech and
everything, | think its contributed to, .... shgist who she is. ..... | think everything when it
boils down to it, its all part of this deletion....Cos everything that she seems to have had
seems to be in the documentation that I've read.”

Parent 4

Participants' recollections suggested variationaalth professionals’ interpretations
of the results and the advice they gave. For exangole participant recollected the way in
which health professionals' opinions about theyikathogenicity of her child’s

microdeletion convinced her that the search foamswer was over:

“The geneticist said in her mind that all that wadhseen with him fitted in with other kids
with this deletion. Um the pediatrician said thengathing so we were happy that we could
stop subjecting him to a thousand more tests,tthatwas the explanation.”

Parent 5

Despite articulating a belief that the microdeletwas causal of their child's
condition, participants frequently commented that published clinical phenotype did not
accurately describe their child. Although this dat appear to challenge their belief in the
pathogenic nature of the microdeletion, it appe#oadouble them from the perspective of

the utility of the information:



"Most of the stuff that was on the Internet waskids that were more severely affected than
him. There wasn't anything on kids ..... that werthe same boat as him so basically weren’t
that affected. ..... I've stopped looking on thieidnet for any research because ..... it just
didn’t seem to relate to him."

Parent 1

In addition, there appeared to be uncertainty att®ipermanence of the effects of

the microdeletion:

“l suppose, .... I'd like to know, .... can he cs@me this through intervention and
occupational therapy and speech and what not%.he always going to have this problem
where he can'’t really talk, he’s always gonna sgieg .... Can he be trained even though
he’s got this deletion?”

Parent 3

Acceptance of limitations; flexibility and adaptatito the result
Participants’ comments suggested they felt posdlveut the CMA test despite mixed

feelings about their child having a microdeletionl @ahe lack of available information:

“I'm glad that the test was there even though tiveyen't able to supply us with a lot of
ongoing information. ..... I’'m glad to have a nameitd

Parent 6



Participants also made positive comments aboubpkeaness and honesty of clinical
geneticists in acknowledging the gaps in scienéifid medical knowledge and suggested that

this candor had enabled them to accept the panicétyailable information:

“Because it was something new they gave us thenrafioon that they had and ..... it was
very good ‘cos they were very open. And sayingamé give you definite answers on things
because it is something that’'s new, so we don’ehle research and the documentation
behind it'. ..... So that was really good. | wash&appointed or anything.”

Parent 6

However, there also appeared to be considerabléeval@bce about the result.
Reasons for this ambivalence included that its m@nece was overshadowed by other
aspects of family life, it had little perceived ptiaal value, it did not mean much to
participants, or participants seemed to have argiyp@ragmatic approach to life and readily
incorporated the result into their understandinthefr child. Participants who were
ambivalent about the value of the CMA result atsodied to express disappointment about

the lack of available information and clinical geaists’ communication of this:

“I left kind of the same as | arrived because slind have any real information for me. It
was not very satisfying. ..... She just kind of gaihs a wait and watch, and do what we can
do, kind of thing. ..... | think that was the worattp..... | thought when we go and see this
geneticist lady she’s gonna be able to tell me whatxpect and ..... what other children who
have the same sort of thing go through, but yelaé couldn’t so it was kind of a let down.”

Parent 9



However, despite feelings of ambivalence or disagpeent, all participants
commented that they felt very strongly that thé tesult was invaluable in enabling them to
access specific medical interventions as well @pau for their child in the education
system. Several articulated that without the CMgute they would have been unlikely to

succeed in their attempts to access such resources.

Participants’ discourse suggested that the CMAlresicouraged them to
contemplate for the first time the prospective kbaign care needs of their child and the
impact this may have on their own future. Additiltyyahe abnormal CMA result and
accompanying information about the associated plgprmospectrum had the potential to
give rise to disappointment in participants abbetprospect of additional health problems,
such as schizophrenia and obesity, as their chéldl glder. Nevertheless, participants
demonstrated considerable flexibility in their exiaions of genetic testing and appeared
able to readily adjust to the consequences otirdia relatively new test. In particular,
participants were accepting of the fact that thkild was at the forefront of clinical CMA

testing and the effect this had on their experience

“It would have been great to have ..... a lot mor@rmation supplied but things have to
start somewhere. ..... He just happens to be aftotfedront of this thing starting. So that's
fine."

Parent 6

Disappointment with the lack of support providechlwlth professionals



Despite many positive comments about their intesastwith health professionals,
participants reported disappointment with somespairthe interactions. This disappointment

appeared to relate to a perceived lack of guidanaecessing information and support:

“l guess my main issue ..... was | felt like weevgiven the information and like | said, just
said, ‘oh well we don’t know anything, see yourfatemean it would have been nice for
them to have said ..... ‘we don’t know much abblitif maybe you can go and have a look
here’ or, ‘you can go and talk to the people hereyou know, it would have been nice to
have been pointed in the direction of someone wikwlsomething.”

Parent 9

Participants in the current study stated that trea primarily sourced information
about their child’s microdeletion from the Intern@ften participants searched the Internet
for information as soon as the result was discl@se&ticontinued to do so following
appointments with health professionals, althougghwas not ongoing for all participants and
two participants deliberately chose not to accefsmation via the Internet. Participants
recalled receiving minimal guidance from healthfessionals regarding accessing further

information from the Internet or other sources.

In terms of access to support, participants soagsistance in navigating the
education system, ascertaining what resources avaitable to them, and identifying
appropriate patient support groups. Participanssrilged feeling lost and alone, and unsure
where to turn, and there was an overall senseausfration evident from their comments.

Some were disappointed that assistance was nbtéring from health professionals



whereas others seemed to feel it was their owroresiility to seek information and

support:

“A health professional really can’t steer me in theay because they’ve done what they have
to do, they’'ve diagnosed the problem. | now haveytand find, and you can't find it, try

and find a way that | have to live the rest of ifgywith [child's name]. With the way she is.
..... The doctors are just a part of it. They're et that tells me the information of what'’s
happened. And now | have to get everything elsetheg.”

Parent 4

Participants’ self-reported psychosocial suppoedsewnere variable and influenced
by many factors. Similar to comments about accgssiiormation, participants reported
using the Internet to identify appropriate patigmpport groups. Participants’ attitudes to
seeking support from other affected individualssyal the spectrum from having no desire
to make contact with others, to seeking individwelk an identical microdeletion to their
child. Overall participants were interested in ggsating in a support group of some
description, but generally were not aware of aay thight be appropriate to their needs. In
addition, participants communicated that theytfedt majority of resources were

international and therefore less useful.

Two participants reported being very active in valsupport groups — both were
happy to participate in general groups relating specific aspect of their child's phenotype
(e.g. autism), although one had also identifiecess\groups that were specific to her child’s

microdeletion. Both of these participants indicateat the goal of their participation in the



support groups was to seek other individuals whibdravere having similar experiences to

them in order to reassure themselves about theirsswation and provide moral support:

“There’s other people out there who have it anéh ¢alk to them and they can tell me .....
what their child ..... does and doesn’t do andwe can compare a little bit.”

Parent 9

A further disappointment articulated by particiamas the lack of short-term
follow-up after the appointment with the clinicargeticist. Participants from the six families
that had not attended a review appointment (inalgidihose who had been informed of the
result by the clinical geneticist and those whovktige result in advance) felt there would
have been value in having a second appointmentthatieclinical geneticist once they had

been given time to process the information providetthe first appointment:

“What are your questions, what are your questionsfd we didn’t have any to be honest
on the day | was feeling a little bit, not shelbsked or numb, that’s too extreme, but ..... I
was processing it, so | ..... wasn’t able to ask. | think what would have been handy would
have been if we’'d had a follow-up appointment irylb@aa month. ..... It would have given us
time to ..... digest the information and processid look up a bit of stuff then go back with
informed questions.”

Parent 2

Hopes and fears for the future
Participants’ thoughts about the future were mix@aine focused on the positives

and expressed hope for what their child might aghievhereas others expressed concerns



about challenges their child may face. One paditigxpressed relief at the range of abilities
reported for others with the same microdeletiohexschild. This knowledge gave the
participant hope that her child’s intellectual dehavioral development might exceed her
current expectations, and provided the impetusiéorto persevere with interventions aimed
at enhancing her child’s abilities. Another papamnt identified hopefulness as a tool for

coping with her child’s situation:

“l guess you've got to be hopeful that things aoéng to turn out okay, | mean you can't
raise a child thinking the worst so obviously hope that he’s going to grow to be able to be
independent and ..... things like that but | dat‘ess about it a whole lot.”

Parent 9

For others the prognostic uncertainty inherenheirtchild’s situation and the

inability of health professionals to remove thissvewerwhelming:

“I think the hard thing was, there was nowhere and no one that could say where they sort
of expected him to end up ..... even when we sagetheticist ..... no one could really say
'look other kids have done this or have achieves.th

Parent 1

Participants indicated that they were very woraédut their child’s future and were
hopeful that some certainty would be forthcominfpbetoo long by way of improved

medical knowledge:



“That’s what she [clinical geneticist] said, youdw in a couple of years’ time they'd have
more information ..... and more research to be ableompare things with.”

Parent 3

In terms of accessing new information in the futy@ticipants were not aware of the
existence of a formal follow-up schedule for thehild although one participant articulated

that she felt she could re-contact the genetiosceif she wished to, which she appreciated.

DISCUSSION

This study contributes to a growing understandiingasents’ experiences of
receiving a CMA result of uncertain clinical signénce for their child. The findings of this
study support the findings of previous studies enpg this phenomenon and provide further
insight into the information and support needsaofifies when a child has a VOUS detected
by CMA testing. Furthermore, the acceptance, fidiyand resilience demonstrated by
participants in this study as well as their capaict hopefulness has broadened
understanding of the perceived value of such result highlighted opportunities for health
professionals to aid in the adaptation and empowstof patients and their families in this

situation.

In alignment with a recent study examining the iempéntation of CMA technology
into clinical practice, the results of this studgmbnstrate that it is becoming more common
for non-genetic health professionals to requesetietests such as CMA [Turbitt et al.
2013]. This increase in non-genetic health protesds requesting genetic tests such as

CMA has led to concerns that patients may not vecatlequate pre-test counseling and



therefore may not provide informed consent foringsfReiff et al. 2013; Turbitt et al. 2013];
however, there is an apparent lack of formal recemhations relating to what constitutes
adequate pre-test counseling for CMA testing. Tureenit study did not set out to evaluate
clinicians’ provision of pre-test counseling andegi that the results are based on
participants’ recollection of events it would bdainto conclude that the counseling was
inadequate. Nevertheless, the results do suggagpi-test discussion was minimal. It is
also worth considering the tension between whpatastical and what is best practice, as has
been noted previously by healthcare professionalgiging CMA testing [Reiff et al. 2014].
Potential barriers to the ideal of informed decisinaking with regards to CMA testing
include the complexity of the information to be yided, and practical considerations such as
the limits on clinicians time, both in terms of tie allocated to an appointment and the

time required for education and training.

In addition to their responsibilities for pre-ta@siormation provision, the requesting
clinician is also generally responsible for disatgsthe test results. The guidelines of the
American College of Medical Genetics state that CiMsults should be disclosed by a
health professional with appropriate genetics eigee[Kearney et al. 2011]. However, this is
increasingly not the case in practice and partidp@n the present study reported that the
requesting clinician often lacked the knowledge explertise to explain the result to them.
Supporting this, three recent studies of clinicigesspectives on the use of CMA
technology in pediatric settings found that nonegenhealth professionals were
uncomfortable explaining uncertain results [Reiféle 2014; Reiff et al. 2013; Turbitt et al.
2015]. Furthermore, non-genetic health professpstdted that they would discuss results of
uncertain significance with a genetic health preif@sal and/or refer the family to a genetics

service [Reiff et al. 2013], as occurred for paptanits in this study. The results presented



here indicate that in this situation it is impott#mat the referral is prompt and the patient is

seen in a timely manner.

It has been shown that the certainty of the diaignesentral to parents’ experiences
of the diagnostic process [Graungaard and Skov]26@r participants in this study, the
appointment with the clinical geneticist serveeither provide an explanation or expand on
a previous explanation of the child’'s CMA resutiterestingly all of the participants reported
(with varying degrees of certainty) that the reputivided a diagnosis for their child. This
supports results of previous studies that havestisavn that parents may interpret a VOUS
result as causal of their child's phenotype [Jedt.61015; Kiedrowski et al. 2015; Reiff et al.
2012]. The reasons for this cannot be known astadlies were concerned with parents'
experiences and participants were not asked tifyjtiseir perception of the result, but may
include the actual words used by health professdnaexplain the result, participants’
desires for answers, as well as parallels betwseneported phenotype and their child’s

phenotype.

Despite the perceived diagnostic certainty repdotedarticipants in this study, other
types of uncertainty associated with the CMA resulth as prognostic uncertainty, appeared
to significantly influence their experiences. Notisingly, the uncertainty appeared to
affect participants' assessments of the effects®pnéthe clinical geneticist because it
limited how reassuring the geneticist could be @redamount of information they could
provide. When writing about medical uncertaintyrtd3aandola et al. noted that when faced
with uncertainty, many clinicians either avoid dissing it or oversimplify the relevant
information [Parascandola et al. 2002]. Both Pamadola et al. and Lipinski et al.

recommend that clinicians acknowledge uncertaintylapinski et al. suggest doing so may



assist parents in accepting the absence of pragnofirmation [Lipinski et al. 2006].
Furthermore, Parascandola et al. hypothesizerhadier to preserve trust in the relationship
it may be important that patients understand thecgoand nature of the uncertainty
[Parascandola et al. 2002]. Clinicians may achtbiseby explaining the reasons for the
uncertainty and expressing a level of comfort wifffarascandola et al. 2002]. Additionally,
in order to assist parents in managing uncertaintyay be beneficial to focus on what is
known about the child’s condition as well as thiegs over which parents do have control
such as gathering information, advocating on bedfalie child, ensuring the child’'s
wellbeing, and self-care [Madeo et al. 2012]. Lgkinet al. also suggest that when problem-
focused approaches to coping are not availablepgtiog an emotion-focused approach
(such as remaining positive, and seeking socigh@tipmay assist parents in increasing their
perceived personal control [Lipinski et al. 2006]s not clear from the results of this study
exactly how or to what degree uncertainty was exgoldy the clinical geneticists seen by
participants. However, participants’ positive conmiseabout the clinical geneticists and their
apparent acceptance of the absence of prognogirenation may imply that the uncertainty

was adequately acknowledged and discussed.

The importance of access to information and psyatiaksupport following an
abnormal genetic test result cannot be overstatadever, the potential for parents of
children with a rare genetic condition to be lefthout sufficient information about their
child’s diagnosis and prognosis is well-recogniggdndersen 2011]. Information-seeking
behavior (via the Internet) as demonstrated byquaaints in the current study has been
previously documented [Makela et al. 2009; Roche Skinner 2009; Skinner and Schaffer
2006; Starke and Moller 2002] and has the potetudialcrease scientific literacy, confidence

in an individual’'s own expertise, and confidenceammunication with health professionals



[Roche and Skinner 2009; Skinner and Schaffer 2Q0k¢wise, participation in support
groups has the potential to provide both pracaca emotional benefits to parents of
children with a medical diagnosis [Law et al. 208bjomon et al. 2001]. With specific
reference to situations associated with uncertalfslyascandola et al. note that utilizing
psychosocial supports can reduce perceived unegrigotentially via access to information
and opportunities to increase self-confidence [§adola et al. 2002]. All but one
participant in the current study articulated a egir psychosocial support in some form,
although specific support needs were varied. Suarslty of needs has been previously
noted in a study involving parents of children with[Makela et al. 2009] and is an

important consideration when facilitating accessupport for individual patients.

Despite the lack of relevant information availatdgarticipants in the current study,
evidence of the benefits of information-seekingayetr was identifiable in many of the
interviews conducted. However, there are also piadgpitfalls when using the Internet to
search for medical information [Lewis et al. 2003kela et al. 2009] and participants in the
current study experienced many of these. Partitsgdamented their inability to find answers
to their questions, and admitted feeling overwhelimg the volume of available information,
and anxious when they identified contradictory infation from different sources. Resources
that presented a more severe phenotype than tipegtex for their child also distressed
many parents. Similarly, participants were commahdappointed in the lack of assistance
they received from health professionals in idemiyand accessing psychosocial support.
Those participants who were satisfied with the le¥g@sychosocial support they were
currently receiving indicated that they had beeyaptive in obtaining it for themselves.

Those participants who had not joined an organszgabort group but expressed a desire to



do so indicated that their lack of involvement wlag to a lack of awareness that the

opportunities existed.

Results from this study demonstrate the value afthg@rofessionals providing
patients with advice regarding Internet searchagidfpants in the current study and Reiff et
al.’s study reported being cautioned against s@agdbr information online; however, many
did so anyway [Reiff et al. 2012]. Accordingly, Smand Pollin suggest that the increasing
access of the Internet by patients requires thagtgehealth professionals shift their focus
from provisionof information tonavigationof information [Smith and Pollin 2010]. It has
been recommended that useful guidance may inclolaiaing the result in detail (e.g. to
avoid inadvertently accessing information on whaleomosome deletions rather than
microdeletions), warning patients about the likeditl of finding irrelevant information, and

directing them to useful resources [Reiff et allZ)

Despite the challenges associated with caringiair thild, participants in this study
tended to regard the future with hope. Participéotased on short-term coping but remained
optimistic that increasing medical knowledge wopttdvide their family with more
information and better opportunities in the futuae,attitude identified in previous studies
[Kiedrowski et al. 2015; Reiff et al. 2012]. Bermtiaet al. have shown that patients value
ongoing support from genetic health professionatsthe ongoing provision of information
[Bernhardt et al. 2000] and it has also been shitnaha concrete commitment to ongoing
follow-up significantly affects parents' percepsant their results disclosure appointment
[Ashtiani et al. 2014]. Participants in the curretutdy articulated a desire for a follow-up
appointment shortly after the initial appointmernthathe clinical geneticist. Unfortunately,

this is a well-recognized request from patients isaften difficult to facilitate due to limited



resources [McAllister et al. 2008; Skirton 2006]rthermore, although participants in this
study were open to long-term follow-up with the gtcs clinic they were unclear about the
mechanism for this. This confusion has been preslyouoted and raises concerns about
patients becoming lost to follow-up and potenti@éng unaware of updated information

[Kiedrowski et al. 2015].

There are some limitations to the current study figorous application of inclusion
and exclusion criteria supported recruitment ofipguants likely to have had similar
experiences, enhancing the potential to derivenabawed description of their experiences.
However, the exclusion of non-English speakingipigents, parents of children over 18
years old, and families not seen by VCGS for a-taekce post-test appointment means that
the experiences of these individuals remain unknaémportantly, whilst participants in this
study appeared to adapt to uncertainty and limateglability of information associated with
their child's test result, this may not be the daséamilies who are not referred to a clinical
genetics service. Furthermore, for reasons oflbdagj this study was limited to
interviewing parents about their experiences. Qatale research often provides the
foundation for larger projects using quantitativethods. In order to comprehensively
explore the phenomenon of experiences of unce@®A results, research involving other

key informants will be important.

An encouraging finding of the study was the flekippiand resilience demonstrated
by parents following detection of a VOUS by CMAtteg. In particular, it appears that an
honest and collaborative approach by health prafiesaks is appreciated by patients and
beneficial to their adjustment to the result. Desfhis, there are a number of aspects that

could be improved in order to optimize patient caifee participants in this study were either



referred to a clinical geneticist for results distire or following results disclosure. Whilst
clinical geneticists are clinicians who have undeeyspecialty training in genetics and are
recognized to provide genetic counseling [Haan R@@8results of the current study indicate
that the inclusion of a genetic counselor in thecpss may be beneficial, as previously noted
[Ashtiani et al. 2014; Reiff et al. 2014]. It iscagnized that time constraints may make it
challenging to incorporate a genetic counselor antdinic appointment; however, a genetic
counselor could provide patients with a follow-efephone call following the appointment
either to provide telephone counseling or arramgapgpointment with a genetic counselor.
Alternatively, the structure of the clinic may deseed to include a multidisciplinary team of
specialists, as has been arranged for other condifHill et al. 2003]. In addition to this
broad recommendation, several specific suggestarn@actice, made in response to issues

arising directly from the results of this studye @resented in Table Il.

CONCLUSION

This study exploring parents’ experiences of CMgtitey for their child in cases
where a VOUS was detected demonstrated that petits were empowered and
retrospectively positive about the value of CMAtites and the potential for further tests in
the future. In the absence of information and nmeddidvice about a VOUS detected by
CMA testing, individuals valued honesty about theartainty and empathic ongoing support
from health professionals. As part of a multidisicigry team clinical geneticists and genetic
counselors are well positioned to provide such sund therefore aid in the adaptation and
empowerment of patients and their families in otdgsromote optimum physical and mental

health outcomes.



This study represents an important initial conttitou to our understanding of
parents’ experiences of an uncertain CMA resultteir child and lays the foundation for
additional qualitative and quantitative researaltuFe research into the experiences of
families who do not have contact with a clinicahgtcs service, as well as the experiences
of the health professionals involved in reques@MA testing and reporting the results will

further enhance understanding and inform practice.
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Tablel. Demographic Characteristics of Participants

Characteristic Participant
Age range (years)
30-39 2
40-49 6
>50 1

Relationship to child

Biological mother 5

Biological father 2

Adoptive mother 2
Relationship status

Married / de facto 7

Divorced / separated 2

Highest level of education




Primary school 1
Secondary school, not completed 1
Secondary school 2
Trade / technical / vocational training 1
University, not completed 2
University 2
Tablell. Suggestionsfor Practice
Issue Recommendation

The increasing involvement
of non-genetic health
professionals in genetic
testing.

Improved education and training for non-genetidthea
professionals is required. Recent studies haveoegblthe
CMA-specific education and resource needs of norege
health professionals and have demonstrated a ezqgeirt for
appropriate professional education and trainingragab
clinicians [Dunlop et al. 2015; Reiff et al. 2053aleh et al.
2013]. Recommendations from one of these studeade
extended training opportunities such as graduatgrams,
incorporation of genetics into the existing curhica, and
additional professional development opportuniti@srilop et
al. 2015].

The necessity of adequate
pre-test counseling to ensur
patients provide informed
consent to testing.

The pre-test counseling process should be optinvztiin
the limits of clinicians’ time and knowledge, arftbsld
include a discussion of the potential for uncertain
unexpected results. To facilitate this, consensiedjnes
covering pre-test counseling, interpretation anqubréng of
results, and post-test counseling are requiredri@®@et al.
2013; De Wolf et al. 2013].

(4%

The requirement for health
professionals to provide
patients with guidance in
accessing additional
information and to facilitate
access to psychosocial
support.

Due to increasing scientific literacy amongst teeeyal
public, health professionals should be encouragednsider
a collaborative rather than didactic approach to
communication of information. In particular, it is
recommended that health professionals provide goml#o
patients about Internet searching, and if possiivkrt them
to useful online resources [Roche and Skinner 2@@&ry
effort should be made to facilitate psychosociaipsurt
opportunities with other individuals who have tlaene CMA
result, the same type of CMA result (e.g. a VOUWBY/or a
similar phenotype.

The importance of providin

Patients shod be provided with clear options for foll-up




appropriate follow-up to
patients.

within the limits of available public health resoas. This
relates to short-term follow-up, for example apélene call
following the appointment with the clinical genetic and
long-term follow-up, for example as new information
becomes available.




