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ABSTRAK

Saringan genomik bayi baru lahir (gNBS) merupakan satu pendekatan baru yang
berpotensi untuk mengenal pasti penyakit genetik pada peringkat awal, termasuk
keadaan yang tidak dapat dikesan melalui program saringan bayi baru lahir
konvensional. Walau bagaimanapun, penerangan mengenai persepsi ibu bapa terhadap
gNBS di Malaysia masih terhad. Kajian ini bertujuan untuk menilai perspektif, sikap
dan penerimaan ibu bapa terhadap gNBS serta mengenal pasti faktor yang berkaitan
dengan kesediaan mereka untuk menyokong pelaksanaannya. Kajian keratan rentas
kuantitatif telah dijalankan dalam kalangan 429 ibu bapa yang menghadiri klinik pesakit
luar pediatrik di Hospital Tunku Ampuan Besar Tuanku Aishah Rohani (Hospital
TABTAR). Peserta melengkapkan soal selidik berstruktur tadbir sendiri selepas
diberikan maklumat mengenai saringan bayi baru lahir dan gNBS. Kesedaran terhadap
gNBS adalah rendah, dengan hanya 21.0% ibu bapa melaporkan pernah mendengar
tentang gNBS sebelum ini. Walaupun demikian, majoriti ibu bapa menyokong
pelaksanaan gNBS (74.6%). Manfaat-yang paling kerap diamati ialah rawatan awal dan
berkesan (88.1%), diagnosis genetik yang awal dan tepat pada masanya (82.3%), serta
penyediaan maklumat kesihatan-yang-tepat-dan-menyeluruh (78:3%) Pethatian utama
yang dibangkitkan termasuk kebimbangan terhadap kesihatan masa depan anak
(79.5%), kos kewangan (74.1%) dan risiko salah tafsir-képutusan genetik (64.1%). Kos
ujian dan rawatan (86.9%), jenis penyakit yang disaring (75.4%) serta ketersediaan
rawatan (71.9%) merupakan faktor utama aﬁg mempengaruhi keputusan ibu bapa.
Analisis multivariat menunjukkan bahawa @pef Cayaan bahawa penyakit genetik boleh
dirawat (aOR = 1.98, 95% CI: 1.03-3.80, p = 0.039) merupakan satu-satunya faktor
bebas yang berkaitan dengan/ sokongan terhadap gNBS. Dapatan kajian ini
menunjukkan bahawa ibu ba,pa “di Malaysia secara umumnya menerima gNBS
walaupun tahap keSedaran mengenainya masih terhad, sekali gus menekankan
kepentingan _péndidikan awam, penyediaan sumber kaunseling genetik dan
pembangunan‘rangka kerja tadbir urus yang sesuai bagi menyokong pelaksanaannya.
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ABSTRACT

Genomic newborn screening (gNBS) is an emerging approach that offers the potential
for early identification of genetic conditions beyond those detected through
conventional newborn screening. However, evidence regarding parental perceptions on
gNBS in Malaysia remains limited. This study aimed to assess parental perspectives,
attitudes and acceptance of gNBS and to identify factors associated with willingness to
support its implementation. A quantitative cross-sectional survey was conducted among
429 parents attending the paediatric outpatient clinics at Hospital Tunku Ampuan Besar
Tuanku Aishah Rohani (Hospital TABTAR). Participants completed a structured self-
administered questionnaire following provision of information regarding newborn
screening and gNBS. Awareness of gNBS was low, with only 21.0% of parents
reporting prior awareness. Nevertheless, most parents supported the implementation of
gNBS (74.6%). The most commonly perceived benefits were early and effective
treatment (88.1%), timely genetic diagnosis (82.3%) and provision of comprehénsive
health information (78.3%). Key concerns included anxiety regarding a child’s future
health (79.5%), financial‘costs (74.1%) and misinterpretation-of genetic results (64.1%).
Cost of testing and treatment(86:9%), diseases-included-in sereening (75.4%) and
treatment availability (71.9%) were the main factors influencing parental decision-
making. Multivariable analysis identified belief in the tréatability of genetic diseases
(aOR = 1.98, 95% CI: 1.03-3.80, p = 0.039) as the-only independent factor associated
with support for gNBS. These findings su/ggé%thét Malaysian parents are generally
receptive towards gNBS despite limitéd" awareness, highlighting the need public
education, genetic counselling reSources, appropriate governance frameworks to
support its implementation. & S “3 Y

» /<
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CHAPTER1

INTRODUCTION

1.1 RESEARCH BACKGROUND

Newborn screening (NBS) has long been a vital part of public health systems worldw1de
that is used to detect certain serious but treatable conditions before symptoms appear in
infants. The conditions encompass metabolic, endocrine] haematologlc and
immunological disorders, many of which may initially Be~/clinically silent despite the
potential for significant morbidity if left und;agﬁgsedf By identifying these medical
conditions in newborns through b/iockégk;;l markers such as amino acids,
acylcarnitines and organic acids,NB/S allows infants to receive timely care even before
symptoms appear (Pappas /2\62’;;/éhah et al. 2024). In the absence of NBS, affected
infants may only Keﬁdeptiﬁed after clinical manifestations emerge, which can delay
diagnosis and. tfe;'itment and increase the risk of preventable complications. Thus, the
existéncge (j/f'/NBS has brought benefits to healthcare sectors, significantly improving
/early detection, medical management and overall quality of life for affected individuals

/(Chen et al. 2023; Habib et al. 2025; Kumarasamy et al. 2024).

In Malaysia, NBS has been implemented for decades, but its scope remains
limited compared with expanded NBS programmes in many other countries. The
national programme currently screens for conditions such as glucose-6-phosphate
dehydrogenase (G6PD) deficiency and congenital hypothyroidism (Habib et al. 2025).
Unlike regions that have adopted expanded NBS through technologies such as tandem
mass spectrometry to detect a broader range of inborn errors of metabolism (IEM),
Malaysia’s NBS currently focuses on a small number of conditions. Consequently,
some genetic conditions may remain undetected through the existing screening

programme, particularly those that are not included in the current screening panel.



As technology advances, the field of NBS is also evolving. Genomic medicine
is now becoming accessible in many countries, giving rise to genomic newborn
screening (gNBS), which uses genome-wide sequencing or targeted gene panels to
detect a wider range of genetic conditions soon after birth (Bhattacharya et al. 2014;
Bick et al. 2022; La Marca et al. 2023; Levy 2021; Watson, Lloyd-Puryear & Howell
2022). Rather than relying primarily on biochemical signals, gNBS looks directly at an
infant’s genetic information, offering the possibility of identifying a broader range of

genetic conditions that traditional methods may miss.

Several countries including the United States, the United Kingdom, nations in
Europe and Africa, as well as Australia, India, and China, have already begul} expléring
gNBS through pilot projects and nationaltesearch programmes (Downié et al. '2/024;
Jiang, Wang & Gu 2023; Jolly & Scaria 2025; Lancet 2023; Therreﬂ et al. 2024). Their
experiences show both promise and complexity of implerﬁenting gNBS. While gNBS
may facilitate earlier diagnosis and improve long-terr health outcomes, its broader
application also raises important ) qmﬁmn; about ethical-legal frameworks,
psychosocial factors, populatiogfafc/tors, ec;nomic factors and resource constraints
(Bick et al. 2022; Lancet,20f3/,/l€é§nec et al. 2021; Shah et al. 2024; Spiekerkoetter et
al. 2023; Watson,. Eﬁ)yq—Pui"year & Howell 2022). These concerns include decisions
regarding/ which conditions should be screened, how uncertain or clinically actionable
ﬁndingé should be managed, how genomic information should be communicated and
\ i)rotected, and whether equitable access to subsequent diagnostic and clinical services

“can be ensured.

Malaysia remains at an early stage in the adoption and exploration of genomic
newborn screening. Public awareness, understanding and involvement in gNBS-related
research remain limited while international implementation models may not be directly
applicable due to differences in cultural values, population genetics, health literacy and
governance structures (Jolly & Scaria 2025; Lynch et al. 2024; Therrell et al. 2024;
Ziegler et al. 2024). Prior to considering large-scale implementation, it is essential to
understand how Malaysian parents perceive this emerging screening approach, as
parental acceptance and engagement are critical determinants of successful programme

uptake. To address this knowledge gap, this study explores parental perspectives,



attitudes and acceptance of gNBS within a tertiary paediatric setting. The findings are
expected to provide meaningful insights that can guide future research, shape
educational efforts and support evidence-based policy development for the responsible

integration of gNBS into Malaysia’s healthcare system.

1.2 PROBLEM STATEMENT

Malaysia continues to shoulder a considerable burden of congenital and rare diseases,
many of which manifest early in life yet remain frequently underdiagnosed, diagnosed
only after clinical symptoms become apparent or inadequately managed. Although
individual rare diseases are uncommon, collectively they represent an important/healjch
burden, especially when affected-infants may—experience significant nfor;bid,ity if
diagnosis and management are delayed. Existing newborn scre@ning/prgg/rammes are
relatively limited, covering only a small set of conditions/. Coﬂéequeﬁtly, some affected
infants may not be identified during the newboin };ériod, potentially delaying
appropriate medical care and specialist r}qa/na;g/egleﬁt. Early medical care may also be
delayed partly due to insufficient awareness among both healthcare providers and
families, particularly regardiwg fh:;\r‘eéognition and management of congenital and rare
diseases (Habib et al 2025 Kutharasamy et al. 2024). gNBS has the potential to address
these limitations by enabllng the early detection of a wider range of conditions, thereby
creating oppgrtumtles for earlier clinical assessment, intervention and appropriate long-
terh; management, especially for conditions in which early treatment may prevent or
_reduce disease-related complications (Jiang, Wang & Gu 2023; Lancet 2023; Shah et
al. 2024). Despite these benefits, research in Malaysia remains sparse regarding parental
perspectives, attitudes and acceptance of gNBS, as well as the factors influencing its
acceptance. Understanding these factors is essential for informing its successful

adoption and integration into the national healthcare system.

1.3 OBJECTIVE OF RESEARCH

This study aims to investigate parental perception of gNBS and to identify factors

influencing parental acceptance of gNBS in a Malaysian tertiary paediatric setting.



1.3.1 General Objective

To assess parental perspectives, attitudes and acceptance of genomic newborn screening
(gNBS) among parents attending Hospital Tunku Ampuan Besar Tuanku Aishah
Rohani (Hospital TABTAR), UKM Specialist Children’s Hospital.

1.3.2 Specific Objectives

1. To determine parents’ perspectives, attitudes and acceptance of gNBS.

2. To identify factors influencing with parental perceptions of and willingness to

support the implementation of gNBS within the Malaysian healthcare sygtemf \

-

e

1.4 HYPOTHESIS

-

1.4.1 Null Hypothesis (Ho) o

_~

There is no significant association betwe/en/p/a?ejltzﬂ attitudes toward or acceptance of
genomic newborn screening (gNBS), and sociodemographic characteristics including
age, gender, educational qttai/n/n;ent: or perceptions of genetic disease and genetic
testing, among parejljs atHospifal TABTAR.

. I

142 Alfernative Hypothesis (Hy)

-

There is a significant association between parental attitudes toward and acceptance of
<genomic newborn screening (gNBS) and sociodemographic characteristics including
age, gender, educational attainment and perception of genetic disease and genetic

testing, among parents at Hospital TABTAR.

1.5 SIGNIFICANCE OF THE STUDY

This study seeks to establish baseline evidence on parental awareness, perceptions,
attitudes and acceptance of genomic newborn screening (gNBS). As genomic medicine
continues to advance globally, understanding parental views toward this emerging
technology is essential for assessing readiness and potential acceptability of gNBS

within the Malaysian healthcare context. The findings will provide valuable insights



into the factors influencing parental decision-making and willingness to support the

adoption of gNBS.

This study also addresses the current limited data on public perceptions of
genomic medicine in Malaysia, especially in relation to gNBS. By identifying
knowledge gaps, misconceptions and parental concerns, the findings may guide the
development of targeted educational initiatives, genetic counselling frameworks and
informed consent resources that are responsive to the needs and values of Malaysian
families. Furthermore, the results may contribute to the development of policy
frameworks and genomic data governance, particularly in addressing ethical, legal, and
social implications associated with gNBS implementation. These insights /may’,eissis‘t
policymakers and healtheare administrators in evaluating the feasibility, /zlcceptaf)ility

and potential integration of gNBS into existing healthcare services. -

-
O
_~

Understanding parental acceptance and the soCiocultural factors influencing
decision-making is essential to ensure Ihﬁ%n; future implementation of gNBS is
ethically sound, culturally app/rgpfigte a‘nd?aublicly supported. Beyond immediate
policy and clinical impljcati/ei}s,/y *this study may serve as a foundation for further

research and deyel@ﬁe?t in genetics and public health in Malaysia.



CHAPTER 11

LITERATURE REVIEW

2.1 OVERVIEW AND EVOLUTION OF NEWBORN SCREENING (NBS)

The origins of newborn screening (NBS) date back to the late 1950s and early 1 960s,
when early programmes enabled the identification of phenylketonuriﬁ/(f’KU) in
newborns. The introduction of PKU screening demonstrated that a Ser/ioils inherited
metabolic disorder could be detected before the onset of /cliﬁicﬁl S}//mptoms and that
early dietary treatment could substantially redu/ce fhe/\fisk of severe neurological
impairment. This provided early evidence t t/gcreenirzg apparently healthy newborns
for treatable conditions| could alter diséase:ou?comes and established an important
foundation for the development. and expansion of NBS programmes. Initial detection
methods relied on urine assays// which were later replaced by more reliable blood spot
testing. The effegtl:/eneés of these early initiatives led to the adoption of mandatory
NBS ,acroés/the United States (La Marca et al. 2023; McCandless & Wright 2020;
) Wat/s/on, Ll(;yd-Puryear & Howell 2022). As scientific understanding and diagnostic
technologies progressed, the scope of NBS expanded to encompass a wider range of
inborn metabolic disorders and genetic conditions, including homocystinuria, maple
syrup urine disease, congenital hypothyroidism, cystic fibrosis, sickle cell disease,
galactosaemias, hemoglobinopathies, biotinidase deficiency, glucose-6-phosphate
dehydrogenase (G6PD) deficiency, congenital adrenal hyperplasia, and severe
combined immunodeficiency (SCID) among others (Bhattacharya, Wotton & Wiley
2014). The cumulative evidence consistently demonstrates that NBS facilitates the early
detection of otherwise asymptomatic diseases, enabling timely diagnosis and treatment

while reducing mortality and morbidity (Bhattacharya, Wotton & Wiley 2014; Bick et
al. 2022; Chen et al. 2023; Habib et al. 2025).



22  EVOLUTION FROM NBS TOWARDS GENOMIC NEWBORN SCREENING
(GNBS)

The evolution of NBS has progressed from the detection of a single metabolic disorder
to the identification of a wider range of conditions through the adoption of electrospray
tandem mass spectrometry (MS/MS)-based protocols (Bhattacharya, Wotton & Wiley
2014; La Marca et al. 2023). Despite these advances, conventional NBS still largely
depends on biochemical markers measured in blood samples and is generally restricted
to a predefined panel of conditions, meaning that certain disorders may remain
overlooked. Consequently, conditions that are not included in the screening panel or not
produce detectable biochemical abnormalities during the newborn period may remain
unidentified. Furthermore, expanding conventional NBS to includf: ) add&t/ionél
conditions requires consideration of test performance, clinical utility, availabiiity of
effective treatment and the resources required for implementaﬁon."De{/élopments in
genomic science have begun to address these limitations, giving rise to genomic

newborn screening (gNBS) (Bhattacharya, Wo,ttoﬂ & Wiley 2014; Vears et al. 2023).
- @ A

gNBS employs genogivégciuencing to identify DNA variants associated with
medical conditions in infaﬁt\sfmafkedly expanding detection capabilities to include a
wider range of /g,enét/ic and rare diseases (Bick et al. 2022; Stark & Scott 2023). This
genomic agﬁroach enhances opportunities for timely care planning, early intervention,
info/rined élfnical decision-making and potential long-term reductions in healthcare
costs, especially for conditions that may not be readily identified through conventional
Jbiochemical screening (Chen et al. 2023; Habib et al. 2025; Kumarasamy et al. 2024).
However, gNBS should not be considered a complete replacement for conventional
NBS, as genomic sequencing has its own technical, interpretive, ethical and clinical
limitations. At present, genomic approaches are used primarily as second-tier
confirmatory or diagnostic testing in some settings, while established biochemical
screening remains an important first-line option. Nonetheless, several countries,
including the United States, the United Kingdom, various European nations, Australia
and China, are actively assessing the potential of implementing gNBS as a first-tier
screening strategy. Ongoing studies continue to evaluate its feasibility, clinical utility,
and practical integration into public health programmes (Chen et al. 2023; La Marca et

al. 2023; Lynch et al. 2024; Watson, Lloyd-Puryear & Howell 2022).



2.3 POTENTIAL BENEFITS AND CHALLENGES OF GNBS

The rapid advancement of genomic medicine and molecular diagnostic technologies has
significantly expanded the landscape of disease detection. As these technologies
become increasingly integrated into clinical practice, there is a growing demand for
their application in both healthcare and research settings. This expansion has
contributed to improving diagnostic capabilities while simultaneously increasing the

need for trained genetic professionals, laboratory personnel, and specialized expertise.

gNBS represents one application within this broader development of genomic-
based healthcare. Similar to other genomic technologies, gNBS offers importaht
potential benefits but also presents—significant-challenges that must b¢ ;:aréfully
considered. In terms of disease management, gNBS offers the pqtentiél to avert delays
in treatment for late-onset diseases, thereby improving lgng—ténn heéllth outcomes and
alleviating strain on healthcare systems (Jiang, Wang &/G{i 2023; Lancet 2023; Shah et

al. 2024). ~5

¢ -
«

However, as with ,m/a/ng/\ ‘e/rnerging innovations, gNBS brings not only
advantages but alsg _a set of ‘¢hallenges that must be carefully considered prior to
widespread gdoption. Cloncerns span ethical and psychological dimensions (such as
informed 'c/eyr/léyenf; future autonomy, psychological impact, stigma and discrimination),
as 44V\//ell as téchnical and clinical factors (including complexities in data interpretation,

_limited therapeutic options, risks of false-positive or false-negative results, and the
readiness of healthcare infrastructures). In addition, issues related to data privacy,
security and potential misuse remain central to ongoing debate (Bick et al. 2022; Chen
et al. 2023; Jolly & Scaria 2025; Kelly, Makarem & Wasserstein 2016; Levy 2021;
Lynch et al. 2024; Shah et al. 2024; Therrell et al. 2024; Vears et al. 2023; Ziegler et al.
2024).

Addressing these complexities requires coordinated efforts among clinicians,
parents, researchers and policymakers to ensure that the benefits of gNBS are realised

while minimising risks and promoting ethically sound implementation.



24 MALAYSIAN NBS LANDSCAPE

In Malaysia, NBS was first introduced in 1980 with the detection of glucose-6-
phosphate dehydrogenase (G6PD) deficiency using cord blood samples. The
introduction of G6PD screening was particularly important because affected newborns
are at risk of developing neonatal jaundice and related complications if the condition is
not identified and appropriately managed (Lee et al. 2022; Leong et al. 2014; Luzzatto,
Nannelli & Notaro 2016). Hearing screening followed in 2000, reflecting the
importance of early identification of congenital hearing loss to facilitate timely
intervention and minimise its potential impact on speech, language and developmental
outcomes. By 2003, a mandatory national NBS programme for congenifal
hypothyroidism had been established:-Early detection of congenital hypothyr(/)idi,sm is
important because timely treatment can prevent or reduce the’ /ris/k/ of serious
developmental and neurological consequences (Leong et 9!./20/14; Rajadurai etal. 2021;

Van Trotsenburg et al. 2020).

_~
- p

Gradually, screening initiati\ws/epgp;r/fecﬁo include selected IEM such as amino
acid, fatty acid and organic ae/’i’c/lzi/is‘o/rders. The expansion of metabolic screening has
been facilitated by/advances ifi biochemical technologies, particularly tandem mass
spectrometry, whi/ch allclws multiple metabolic disorders to be screened from a single
blood saﬁi/pl/ef Eéﬂy identification of these disorders is clinically important because
main/y IEMs may be asymptomatic during the newborn period but can result in severe

_metabolic decompensation and other complications if diagnosis and treatment are
delayed. However, these expanded tests are not routinely offered nationwide and are
generally available on an optional basis or for infants with clinical indications. Currently,
expanded screening services have been provided through the Institute for Medical
Research (IMR), Hospital Kuala Lumpur (HKL), Universiti Malaya Medical Centre
(UMMC) and Centre for Advanced Analytical Toxicology Services (CAATS) under
Universiti Sains Malaysia, primarily upon request from members of the public and
selected private hospitals (Leong et al. 2014; Shafie et al. 2020; Yunus et al. 2016). This
results in variability in access to expanded NBS across healthcare settings and limits its

availability as part of the routine national screening programme.
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Beyond these expanded screening services, several institutions have since
introduced expanded newborn screening programmes that provide screening beyond the
national panel. For example, UMMC offers expanded screening for more than 30 IEMs,
allowing parents to opt for additional testing beyond the national screening panel (Habib
et al. 2025). More recently, in 2024, Arcadia Life Sciences Sdn. Bhd. (ARCADIA)
launched the Screening for Health, Intervention, and Nurturing of Every Child (SHINE)
programme in collaboration with Revvity Singapore Pte. Ltd. and with support from
Malaysian Patients' Organisation for Primary Immunodeficiencies (MYPOPI). The
programme offers screening for more than 60 conditions, including metabolic disorders,
severe combined immunodeficiency (SCID), X-linked agammaglobulinaemia (XLA)

and spinal muscular atrophy (SMA) (Nezar 2024). (_

e

Despite ongoing efforts; underdiagnosis and inadequate accéss to treatment for
rare diseases and congenital disorders remain signif:lcanf public health concerns in
Malaysia (Habib et al. 2025; Kumarasamy et /al. 2024). The availability of expanded
screening through selected institutions/andfrfgammes demonstrates growing interest
in broadening NBS in Malaysia. Béwever, variation in screening availability between
the national programme /a&l’/{ﬁétitution-based or privately supported initiatives
highlights the ofr;goiﬁg’ c[hall\enges in achieving broader and more equitable access to
expanded _ n’eyviogrn screening. This landscape highlights the need to consider
appro’ac/hes/ that could further expand the range of conditions detectable during the
hewborn period while ensuring that screening is supported by appropriate diagnostic,

“treatment and follow-up services.

2.5 READINESS OF GNBS IN MALAYSIA

Malaysia has witnessed a gradual expansion of genetic and molecular diagnostic
services over the past decade. Genetic testing is increasingly accessible through a
network of local laboratories, international laboratory partnerships and regional
branches of overseas testing providers. While certain tests can be performed locally,
others continue to be referred to overseas laboratories because of technological,

expertise, or database requirements. These services are utilized by both public and
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private healthcare institutions, reflecting the growing integration of genetic testing into

routine clinical practice.

The increasing availability and utilization of genetic testing services indicate a
growing capacity for genomic medicine within the Malaysian healthcare system.
However, translating these developments into large-scale population-based
programmes such as gNBS remains challenging. Factors including infrastructure
requirements, workforce capacity, cost considerations, data governance, ethical
concerns and public awareness must be addressed before nationwide implementation
can be considered (Chang et al. 2024; Kumarasamy et al. 2024). )

-

As a developing mation, Malaysia has made steady but modest /progr'e/ss in
adopting genomic technologies; and the integration-of gNBS-into the national healthcare
system remains a longer-term objective (Habib et al. /2025/, Kumarasamy et al. 2024).
While international ~experiences can offer {important insights once gNBS
implementation begins, contextual diffeterfes; such as Malaysia’s diverse population,
cultural values, public aware/rmsé ~and’ pglitical structures constrain the direct
transferability of foreign mod{e@ (ﬁ)lly & Scaria 2025; Lynch et al. 2024; Therrell et al.
2024; Ziegler et/al./f()/Zép. (jonsequently, locally driven research is crucial to inform,
guide ang/ suppoit the future development of gNBS within the Malaysian context.
Dcspite/thi/sf/growing capacity for genomic medicine, the readiness of the healthcare
éystem alone does not guarantee successful implementation of gNBS as several

“structural, regulatory and ethical challenges remain that may influence its feasibility in

Malaysia.

2.6 BARRIERS OF GNBS IN MALAYSIA

Recently in 2026, Malaysia’s Ministry of Health (MOH) introduced the National Policy
for Rare Diseases which aims to establish a structured, equitable and sustainable
healthcare framework for individuals with rare diseases. The policy outlines multiple
strategic areas of action, including strengthening diagnostic services, improving access

to treatment, enhancing workforce capacity and promoting research and data systems.
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These initiatives are intended to address existing gaps within the healthcare system,

especially in relation to rare disease management and genetic services.

Despite these policy developments, the implementation of gNBS in Malaysia
continues to face substantial challenges. The introduction of gNBS in Malaysia is
hindered by a range of structural and contextual challenges. Chang et al. (2024)
highlight several key barriers, including constrained funding, insufficient laboratory
and technological infrastructure, limited numbers of trained healthcare personnel, the
absence of standardised regulatory frameworks and limited local evidence to guide

policy and practice.

-

In addition, ethieal, legal, and psychosocial considerations refn/a/lin critical
barriers to the implementation-of gNBS:-Issues-such-as-data privaéy, ntanagement of
incidental findings, cost-effectiveness, and the potentjalrefnotional and psychological
impact on families require thoughtful attention™and" systematic evaluation before
implementation can proceed responsibl/y and s s&isﬁinability into healthcare system (Jolly
& Scaria 2025; Lynch et al. 202/4;”[‘11/errell etJal. 2024; Ziegler et al. 2024).

PO
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2.7 IMPORTANCE ?F PARENTAL PERSPECTIVES

As MalaYéia is sfill in the early stages of adopting gNBS, parents are expected to play
a central role as key decision-makers. Understanding their perspectives is therefore
_necessary prior to large-scale implementation to ensure that the technology is

introduced in a responsible and appropriate manner within the local healthcare system.

In this context, examining the factors that influence parental perceptions,
attitudes and acceptance of gNBS may provide important insights to guide future
healthcare policies, support the development of targeted educational and
communication strategies and guide further research on the implementation of gNBS in
Malaysia. Such evidence is also important in ensuring that the adoption of gNBS is

equitable, ethically sound and socially responsible.

Developing a robust framework for implementing gNBS in Malaysia

necessitates coordinated engagement among diverse stakeholders including healthcare
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professionals, policymakers, institutions and the public. This study seeks to support that
process by exploring parental perceptions of gNBS at Hospital TABTAR. The findings
are expected to identify gaps in current knowledge and practice, gauge public readiness,
inform effective communication strategies and lay groundwork for future research and

policy developments tailored to local context.

2.8 RESEARCH GAP

Adoption of genomic medicine within NBS programmes is an emerging area of interest
across many countries. Several international pilot studies and national research
initiatives have been conducted to evaluate the feasibility of implementing gNBS in
different healthcare settings. A key-focus of these-efforts is the assessment /of/ pa}ental
views, as public perception is recognised as an important factor in Shdpil}g /governance
structures, ethical considerations and implementation/ frarﬁeworlés. These studies
highlight the importance of generating context-specific e;/idence to support decision-

making that is aligned with local healthcare /syst/ems,/ resources and sociocultural values.
- « A

4 -
-

A significant gap ir} Ihﬁ:’/e%is‘t/ing literature is the absence of empirical data on
how Malaysian parents perceivé gNBS. Understanding their perspectives, attitudes and
the factors ir}ﬂuén/cing their acceptance of gNBS is essential for designing policies and
implqmeﬁfat’/ién strategies that are both effective and socially responsive (Frankové et

al. 2019; Lynch et al. 2024; Waisbren et al. 2014).



CHAPTER 111

METHODOLOGY

3.1 STUDY DESIGN

This study employed a prospective, cross-sectional quantitative survey design to asséss
parental perspectives, attitudes and acceptance of gNBS. This design/endbleﬂ the
collection of data at a single point in time, providing a snapshot of parental perceptions

as well as the factors that may influence their views within a réal-world clinical setting.

- p

3.2 STUDY DURATION £\~
NN,
The study was conducted over a twa-month period, from May to June 2026.
ANy
R
-

33 STUDY SET/TINF X

The study i&/as/ catried out in the paediatric outpatient clinics of Hospital Tunku Ampuan
BéS;II" Tuahku Aishah ' Rohani, UKM Specialist Children’s Hospital (Hospital
_TABTAR), a tertiary paediatric healthcare centre in Malaysia. Data collection was
conducted across multiple paediatric outpatient clinics within the hospital to ensure a

broader representation of eligible participants.

34 STUDY POPULATION

The target population comprised parents or guardians of paediatric outpatients attending

the paediatric outpatient clinics at Hospital TABTAR.

3.4.1 Inclusion Criteria

e Parents/guardians aged 18 years and above
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e Malaysian citizens
e Willing to provide informed consent
e Able to read and understand either Bahasa Melayu or English

e Having at least one child receiving outpatient paediatric care at Hospital

TABTAR

3.4.2 Exclusion criteria

e Parents who had previously participated in similar studies conducted at the same

site

-

e Parents unable to.comprehend the study information due to langua{ge barriers or

-

literacy limitations

3.5 SAMPLE SIZE ¢ -
A aD
The minimum required sample size was deterniined using the single-proportion formula

e

for cross-sectional studies: _~ %75
\ Ve

_C _z’p(1—p)
P p ) p n= T

In the absence of prior Malaysian data on parental perceptions of gNBS, the
calculation assumed a 95% confidence level (Z =1.96), a 5% margin of error (E = 0.05)
and a conservative estimated proportion (p = 0.5). This yielded a minimum required

sample size of 385 participants.

To account for potential incomplete responses, missing data or invalid entries,

an additional 10% was added, resulting in a final target sample size of 423 participants.

A total of 429 valid responses were obtained, exceeding the minimum required

sample size.
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3.6 STUDY CONDUCT

Ethical approval for this study was obtained from the Research Ethics Committee of
Universiti Kebangsaan Malaysia (JEPUKM) (Appendix A) prior to the commencement
of data collection (Reference No. JEP-2026-109). Research conduct approval
(Appendix B) was granted under project code FF-2026-159. Ethical approval ensured
that the study was conducted in accordance with established ethical principles, legal

requirements and professional standards for research involving human participants.

A convenience sampling approach was used during routine operating clinic
hours. Patient appointment lists were obtained from clinic staff to facilitate the
identification of potentially eligible—participants..Parents who were pr/esfer;t in the
waiting area were approached and screened for eligibility. Those who inejt.the inclusion
criteria were provided with a brief explanation of thg stuay, aldhg with a parent
information sheet (Appendix C), informed consent: féfm (Appendix D) and an
introductory pamphlet on NBS and gNBS/ (éfp/p/egdii E). Eligible participants were then
invited to participate in the study and Writtem informed consent was obtained prior to

participation. ANy

Partig:ipaijfs we]re subsequently given a structured, self-administered
ques‘gionﬁéir@/(A]Spendix F), available in either paper-based or online format depending
on t/heir preference. Participation was entirely voluntary and anonymous, and non-

_participation had no impact on the clinical care received. The questionnaire required

approximately 20 to 30 minutes to complete.

3.7 STUDY TOOL

Data were collected using an adapted structured questionnaire available in both English
and Bahasa Melayu. The questionnaire was adapted from instruments developed by
Elhadi et al. (2025) and Prosenc et al. (2023), and permission to use and adapt these

instruments were obtained from the original authors.

The questionnaire was reviewed and modified to ensure its relevance to the

Malaysian healthcare context and cultural setting. A forward-backward translation
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process was then conducted to produce the Bahasa Melayu version. Two independent
bilingual language educators performed the translation and back-translation while
blinded to the original questionnaire. Any discrepancies identified were discussed and

resolved through consensus to ensure conceptual and linguistic equivalence.

The translated questionnaire subsequently underwent pilot testing, face
validation, bilingual validation and content validation. Feedback from these processes
was used to refine the wording, structure and response options. Minor revisions were
made prior to finalisation. The final bilingual questionnaire was made available in both

paper-based and online formats for data collection.

3.7.1 Questionnaire Design-and Structure

The questionnaire consisted of five sections with a total of 37 items, as shown in Table

3.1. Most questions were close-ended with response of)‘gioﬁs including "Yes", "No" and

"Not sure", while several items allowed m}ﬂtif)le responses. The full questionnaire is
- « A

provided in the Appendix F. \ ot

0
P e
Pap L

- v A
P _Table 3.7« Questionnaire Design and Structure

Section /Co/ntent ! Number of Items
A //’ “" Demographics 13
. ° B Perception of Genetic Disease and Genetic Testing 4
C Parental Perspectives on gNBS 6
D gNBS Implementation Preferences 8
E Ethical and Logistical Considerations 6

3.7.2 Pilot Study and Face Validation

A pilot study involving 12 participants was conducted to evaluate the clarity,
comprehensibility, cultural appropriateness and feasibility of the questionnaire. The
pilot study also assessed the time required for completion and identified any ambiguous

or problematic items.

Each participant completed both the English and Bahasa Melayu versions of the

questionnaire on separate occasions with at least a one-day interval between
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administrations. Following completion, cognitive debriefing interviews were conducted
individually to explore participants' understanding of the items and the clarity of the

bilingual translations.

The cognitive debriefing guide was adapted from recommendations by Schaefer
(2021). Participants were first asked to provide their overall impressions of the
questionnaire, followed by a structured item-by-item review to identify areas requiring

improvement.

Feedback obtained during the pilot testing and face validation process was
systematically reviewed and used to refine the wording, structure, response optio’né and
language of the questionnaire. Minor revisions were made accordingly. The aVérage

completion time, including reading and responding was23.08 ;ninutés, ranging from 18

-

to 30 minutes. o

-~
P -
// >
A

¢ -

3.7.3 Bilingual Validation

-

Agreement between the Egglfs/ﬁ\_éﬁd Bahasa Melayu versions were assessed by
G R

.

comparing participa/n;s’ respenses to corresponding items. An agreement score of 1 was
assigned when f/r"e/sponse]s were identical and 0 when responses differed. Percentage
agree/meﬁt/w/efs then calculated for each item and averaged across all items to determine
evéfall bilihgual equivalence. The bilingual validation demonstrated an average
_agreement of 87.92% which falls within an acceptable range, indicating good

equivalence between the two versions.

3.7.4 Content Validation

Content validity was assessed by a panel of three experts comprising a clinical
geneticist, a neonatologist and a genetic counsellor. The experts evaluated each item for

relevance, clarity and representativeness using a four-point rating scale.

The item-level content validity index (I-CVI) was calculated as follows: I-CVI
= (Number of experts rating the item as 3 or 4) / (Total number of experts). An [-CVI

value of > (.78 was considered acceptable. The scale-level content validity index (S-
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CVI) was calculated as the average of all I-CVI values across items, with values > 0.90

indicating excellent content validity.

All items achieved an I-CVI of 1.00, while the overall S-CVI was also 1.00,

indicating excellent content validity of the instrument.

3.8 DATA ANALYSIS

Data was entered, cleaned and coded prior to analysis using SPSS Statistics version

32.0.0.0 (134). Data cleaning procedures included checking for missing values, outliers

and inconsistencies to ensure data accuracy and completeness.

-

e

Descriptive stafistics including frequencies and percentages for categorical
variables and means with standard deviations for continuous variables, were used to

summarize participants! demographic characteristi¢s. as well as their responses

regarding perceptions, attitudes and acceptz}nce/gf gNBS.
- @ A

e -
-

Selected categorical/\;ariﬁ/BLés’were recategorised prior to inferential analysis to
ensure adequate cell /couhts an/d/ fe;cilitate statistical analysis. Specifically, educational
level was di(;hotofn/ised into low educational level (no formal, primary and secondary
educatiorf)/,aha high educational level (tertiary education).

-

-

Inferential analyses were conducted to examine associations between
sociodemographic factors and parental responses. Pearson's chi-square test or Fisher-
Freeman-Halton Exact Test, as appropriate, was used for categorical variables.
Variables that demonstrated statistically significant associations in bivariate analyses
were subsequently included in logistic regression models to identify factors

independently associated with willingness to support the implementation of gNBS.

A p-value of less than 0.05 was considered statistically significant.



CHAPTER 1V

RESULTS

4.1 DEMOGRAPHIC PROFILE OF PARTICIPANTS

-

A total of 429 parents participated in this study. The demographic characteri/stics/ Qf the
respondents are summatised in Table “4.1. Overall, the respondenté/ compfised
individuals from diverse age groups, ethnic backgrounds; éducaﬁonal levels,
occupations and income categories, providing a b/road/ representation of parents

attending Hospital TABTAR. NY

A
As shown in Table 4.1, ’pﬁzaﬂy half of the respondents were aged 39 - 48 years
(49.9%), followed by those/ag/e(} é‘j - 38 years (36.6%). Female respondents constituted

the majority of the Szl/rﬁp}e (64.6%), while males accounted for 35.4%.

- J .

N i\/fdét/respondents were of Malay ethnicity (82.5%) and practised Islam (83.4%).

“In"terms of educational attainment, the majority had completed tertiary education

"(80.2%), whereas 18.4% had attained secondary education and only a small proportion
reported primary (1.2%) or no formal education (0.2%). Most respondents were
employed (85.5%), with government sector employees representing the largest
occupational group (47.3%), followed by those working in the private sector (25.6%).
With respect to household income, 43.1% of respondents belonged to the M40 income
category (RM5250 - RM11819), while 38.2% were classified as B40 (< RM5250) and
18.6% as T20 (= RM11820).

Regarding health- and genetic-related characteristics, 21.4% of respondents
reported having a chronic disease, while 22.4% reported a family history of genetic

disorder. Previous experience with genetic testing was reported by 23.8% of
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respondents. Only 12.1% had previously attended a genetic clinic, whereas the majority

(87.9%) had no prior experiences with genetic clinic services.

Table 4.1 Demographic Profile of Participants, N = 429

Demographic Frequency (n) Percentage (%)
Age (years), 18 -28 10 23
(n, %) 29 -38 157 36.6
39-48 214 49.9
49 -58 43 10.0
59-68 5 1.2
Gender Male 152 35.4 f
(n, %) Female 277 646
Ethnicity Malay 354 - 825 7
(n, %) Chinese 55 ~ T s
Indian 14 . o 3.3
Other - Y 1.4
Religion Islam ST ks 83.4
(0, %) Buddhism™, . b 45 105
Christarii§ 15, 10 23
_ Hinduisnif" 13 3.0
" Ohher 3 0.7
Education~_ N No formal education 1 0.2
) (n, 26) Primary 5 1.2
\ Secondary 79 18.4
Tertiary 344 80.2
Occupation Private 110 25.6
(n, %) Government 203 47.3
Self-employed 54 12.6
Unemployed 54 12.6
Student 2 0.5
Other 6 1.4
Income <RMS5250 (B40) 164 38.2
(n, %) RM5250-RM11819 (M40) 185 43.1
>RM11820 (T20) 80 18.6

to be continued...
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Marital status Single 7 1.6
(0, %) Married 403 93.9

Divorced 13 3.0

Widowed 4 0.9

Separated 2 0.5
Number of children 1 78 18.2
(o, %) 2 133 31.0

3 113 26.3

>4 105 245
Chronic illness Yes 92 214 P
(n, %) No 337 786
Family with genetic Yes 96 24
?Iii(;/ro‘;er No 333 _o7et
Prior genetic testing Yes 102 _ / 23.8
Z’l‘}’f/:)ience No 1ORN 76.2
Visited genetic clinic Yes — g //j 5/2 12.1
(n, %) No PR e/ 87.9

pASIS

- v y.

4.2 PARENTAL EERSPECTIVES, ATTITUDES AND ACCEPTANCE OF GNBS
4.2.1 Pz/t;engal Awareness and Perceptions of Genetics and gNBS

- -

-

_ This section describes parental awareness and perceptions related to genetics, NBS, and

~gNBS. The findings are presented in Table 4.2.

Regarding perceptions of genetic disease risk, over half of the respondents
(51.5%) perceived the likelihood of a child being born with a genetic disease as low,
while 28.7% considered the risk moderate and 19.8% perceived it as very low. When
asked about the treatment of genetic conditions, 47.3% believed that modern medicine
can treat genetic diseases, whereas 16.8% disagreed and 35.9% were uncertain. Most
respondents (74.6%) reported that prenatal testing could reduce the risk of having a

child with a genetic condition, while 8.9% disagreed and 16.6% were unsure.
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Awareness levels varied across the various forms of genetic testing and

screening. Less than half of the respondents (44.5%) were aware that genetic testing can

be performed in newborns, while 29.1% reported no awareness and 26.3% were unsure.

Awareness of conventional NBS was slightly higher, with 48.0% reporting awareness,

compared with 42.9% were unaware and 9.1% who were uncertain. In contrast,

awareness of gNBS was considerably lower. Only 21.0% of respondents reported being

aware of gNBS, while 71.3% were unaware of its existence and 7.7% were unsure.

Compared with NBS, awareness of gNBS was substantially lower among the study

population.
Table 4.2 Awareness and Perceptions of Genetics and gNBS e
Variables Response Frequency (n) Pe;centagé k%)

Likelihood of genetic disease Very-small 85 { 1978
Small 22] 51.5
Moderate 123 28.7
Modern medicine treats genetic disease Ye? ///j 203 473
. Ne )\~ 72 16.8
pe /j\,‘ < Not sure 154 359
Prenatal testing reduces risk - [ 4 // " Yes 320 74.6

N No 38 8.9
O Not sure 71 16.6
Know g/e;et/ic testing exists in newborns  Yes 191 44.5
o~ No 125 29.1
Not sure 113 26.3
NBS awareness Yes 206 48.0
No 184 42.9

Not sure 39 9.1
gNBS awareness Yes 90 21.0
No 306 71.3

Not sure 33 7.7

4.2.2 Parental Perceptions of gNBS

This section describes parental perceptions of gNBS in terms of its perceived benefits

(Figure 4.1) and potential risks (Figure 4.2).
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Overall, respondents reported several perceived benefits of gNBS. The most
frequently selected benefit was the ability to provide early and effective treatment
(88.1%), followed by facilitating an early and timely genetic diagnosis (82.3%) and
providing accurate and comprehensive health information (78.3%). Parents viewed

gNBS favourably, especially for its potential clinical benefits.

Perceived Benefits of gNBS

Providing early and
effective treatment

Making an early and
prompt genetic diagnosis

Providing accurate and
comprehensive
infarmatian

Preventing complications
of the disease

Guiding genetic
counselling

Perceived Benefits

Supporting medical
research

Reducing healthcare costs

0.0% oA v{)gim 50.0% 75.0% 100.0%
P < f\\cf Percentage of Respondents
- /
o - Figure 4.1  Perceived Benefits of gNBS
P VAN
A Y

-

PN Figu/re 4.2 illustrates respondents’ perceived risks and concerns regarding
\  gNBS. The most frequently reported concern was anxiety about a child’s future health
following the disclosure of genetic results (79.5%). Concerns regarding the cost of
genetic testing and subsequent treatment (74.1%). In addition, 64.1% expressed concern
about the possibility of misinterpreting genetic results and making inappropriate
decisions. Other reported concerns included issues related to privacy and confidentiality
of genetic information, potential discrimination and the uncertainty associated with
some genetic findings. Overall, concerns related to psychological impact, financial
burden and interpretation of genetic information were among the most commonly

reported perceived risks of gNBS.
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Perceived Risks of gNBS

Anxety aboct the chile's future
Dot afer knowing genetk

Worry about high coses of
genstic testing and subsequent

Rk of misimepeetng genetic
TRSURS AN Making incomect

Stress or conflict within the
farvely aftet receving genetic

DEficuity makng deciioos
based on QENesic resuts

Worry That the cosld may face
discrimination

Perenved Risks

Concesn that genetic
nformaton may bo used

Faaling overwhalmod or unable
10 UNOEETANG CoMpien Qeneti

E1hical concems abown
identfying diseases before

Confict with persoaal o cultufal
beliefs aboot fate of desting

008 m 7508 Ao oo
Porcentage of Respondenss 1 >

Figure 4.2  Perceived Risks of gNBS\

\
4.2.3 Parental Attitudes Toward and Acceptaﬁce@&
/ J
This section describes parental attltl@clwwards and acceptance of gNBS, as presented

in Figure 4.3. f \(4‘))\

~
Tge m/aﬁgty of respondents (74.6%) supported the implementation of gNBS for

all/newf)orﬁs, while 25.4% were cither opposed or uncertain. Acceptance of genetic
< screening was further rehected by the finding that 82.5% of respondents preferred to
~“know about detectable genetic conditions before pregnancy. Respondents also
expressed strong support for informed consent in the context of gNBS. The majority
(90.2%) believed that parental consent should be obtained before conducting gNBS,
whereas only 9.8% felt that gNBS should be performed routinely without parental

consent.



26

Parental Attitudes Toward and Acceptance of gNBS

100.0%

103N

75.0%

Percentage of Respordents

2508

0.0% ~ -
Profer 1o know detectable condivons

Support GNBS
- Notore B Mo 8 ves > < A
~
T ¢ > o
\ N
Figure 4.3 Parental Attitudes Toward and Accep%nce of gNBS

4.2.4 Parental Impleme

ntation Preferences fofglib&i\

This section describes parental prefgre;m regardlng the implementation of gNBS, as

presented in Table 4.3.

PN

~

-

(Y

W1th/regard to the timing of discussions about gNBS, equal proportions of

resp,oncfen( /preferred th

ese discussions to occur before (37.5%) and during pregnancy

< (37.5%). Smaller proportlons preferred discussions at birth (8.9%) or after birth (5.4%),

“while 10.7% were unsure. Regarding the provision of information, respondents most
frequently selected paediatricians (64.8%) and obstetricians/gynaecologists (64.6%) as
the preferred healthcare professionals to explain gNBS. Clinical geneticist (43.4%) and
genetic counsellors (39.9%) were selected less frequently, followed by general
practitioners (31.5%), nurses (19.8%) and midwives (14.0%). The most preferred
setting for discussing gNBS was the obstetric or antenatal clinic (57.6%), followed by
a dedicated genetic counselling unit (55.0%) and hospital-based services (50.3%).

Face-to-face discussion was the most preferred method of information delivery
(76.2%), followed by written materials such as pamphlets and brochures (67.4%) and

online resources including websites, videos and mobile applications (62.9%).
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Most respondents preferred that consent for gNBS be obtained during pregnancy
(73.7%), whereas 17.0% preferred consent to be obtained at birth and 9.3% were unsure.
With regard to eligibility for gNBS, the most frequently selected groups were newborns
with a family history of genetic disease (68.5%), newborns with a parent or sibling
affected by a known genetic condition (67.4%) and all newborns regardless of family
history (61.8%). Other groups identified included newborns considered high risk by

their doctor (59.7%) and newborns admitted to neonatal intensive care unit (40.3%).

Table 4.3  Parental Implementation Preference of gNBS

Variables Response Frequency (n) Percentage (%)
Timing for Before pregnancy 161 375 f”,/
discussing gNBS During pregnancy 161 375 )
At birth 38 P ¢ ) / 8.9 /
After birth 23 o € 5.4
Not sure <) 48 10.7
Personnel to provide  Paediatrician .. £ - /278 64.8
gNBS information Obstetrician / Gynaegofoggg w 277 64.6
Clinical gengﬁgisi A\ 186 43.4
Gerfetie Saanagiy 171 39.9
) _~General bra&itioner 135 31.5
" Nute 85 19.8
T Midwife 60 14.0
R\ Not sure 35 8.2
| Setting for Obstetrics / antenatal clinic 247 57.6
 discussing gNBS Dedicated genetic counselling unit 236 55.0
Hospital 216 50.3
Via written materials 146 34.0
General practitioner’s clinic 134 31.2
Via telehealth / video consultation 88 20.5
Not sure 41 9.6
Mode of gNBS Face-to-face discussion 327 76.2
information delivery Written materials 289 67.4
Online resources 270 62.9
Group information session 186 434
Telehealth / video consultation 142 33.1

to be continued...
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...continuation

A combination of the above 176 41.0
Timing for consent During pregnancy 316 73.7

At birth 73 17.0

Not sure 40 9.3
Eligibility for gNBS  Newborns with a family history of 294 68.5

genetic disease (any relative)

Newborns with a parent or sibling 289 67.4

with a known genetic condition

All newborns 265 61.8

Newborns identified as high-risk by 256 59.7

their doctor

Newborns admitted to the neonatal 173 40.3 -

intensive care unit (NICU) .

Not/sure =37 R 8.6 -

-

4.2.5 Factors Influencing Parental Decisions on gNBS .

e v

This section describes the factors inﬂuenc?;lg/pareﬁltal decisions regarding gNBS, as
A

presented in Figure 4.4. NN\

-

P >

ANy
The most fre@enﬂy/ sel/e/cted factor influencing decision-making was the cost of
testing and treatmer/lt wals (86.9%). This was followed by the diseases being tested for
(75. 4%) and ‘the”availability of treatment for identified conditions (71.9%). Other
commonly selected factors included disease severity (66.3%), insurance coverage

(65.8%), and the likelihood and timing of symptom onset (62.3%).

In contrast, research-related and family-related considerations were selected less
frequently. These included the storage of samples for research purposes (48.9%),
whether the results would apply to other children in the family (47.5%) and the
perceived impact of results on other children (35.4%). The least frequently selected

factor was the location of treatment (0.2%).

Generally, the findings indicate that parental decisions were primarily driven by
financial burden and clinical relevance, while research-related and logistical factors

played a secondary role.
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Factors Influencing Parental Decisions on gNBS
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Figure 44  Factors Influencing Parental Decisions on gNBS
4.2.6 Parental Ethical :Tnd Logistical Considerﬂti%
=
PA (/ "4
This section describes parental ethlofﬂ\;n\cﬁloglstlcal considerations regarding gNBS, as

presented in Table 4.4. (/éz)

~

-

M/osifjre(sgondenis preferred that gNBS be subsidised by the government

(6§.3%)/, while smaller| proportions preferred funding through insurance coverage
< ({16.6%) or individual seif-payment (15.2%).
J
In terms of data governance, the majority of respondents (80.7%) supported the
storage of genomic data within hospital systems for future clinical care. For the use of
stored genomic data in research, the most frequently selected consent model was
explicit consent each time data is used (62.9%), followed by one-time consent at the

point of testing (19.3%).

Preferences regarding data storage duration varied. The most commonly
selected option was storage until the child reaches adulthood (30.3%), followed by

lifetime storage (22.8%) and indefinite storage without time limits (19.3%). A smaller
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proportion preferred storage only until the initial results had been reported (8.4%), while

19.1% were unsure.

Most respondents (86.7%) expressed interest in receiving future findings
resulting from the reanalysis of stored genomic data. Only 0.7% indicated no interest,

while 12.6% were unsure.

When asked whether gNBS requires different governance and management
compared with conventional newborn screening, 69.0% of respondents agreed, while

8.6% disagreed and 22.4% were uncertain.

Table 4.4 Parental Ethical’and Logistical-Coensiderations

Variables Response Frequency (m) { _ Petcentage (%)

Payer for testing Government 293_ °© 68.3

Insurance 2 7/1/ 16.6

Individuals / /// SR 15.2

Support data storage for  Yes O\ 346 80.7
clinical care No o Gt 3 54

Notsufe, 60 14.0

Support data storgge/tﬁr/ Explicit consent each time 270 62.9

research PR o | p One-time consent 83 19.3
R\ No 36 8.4
RN Not sure 40 9.3

/ Data storage duration 18 years 130 30.3

Lifetime 98 22.8

Indefinite 83 19.3
Only initial result 36 8.4

Not sure 82 19.1

Interest in future Yes 372 86.7
findings No 3 0.7

Not sure 54 12.6

gNBS requires different  Yes 296 69.0
management from No 37 2.6

conventional NBS
Not sure 96 22.4
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4.3 FACTORS ASSOCIATED WITH PERCEPTIONS AND WILLINGNESS TO
SUPPORT GNBS

4.3.1 Association Between Selected Sociodemographic Factors and Selected Perceived
Benefits and Risks of gNBS

Table 4.5 and Table 4.6 present the associations between selected sociodemographic
factors and selected perceived benefits and risks of gNBS. The sociodemographic
factors examined were gender, educational attainment and monthly household income.
The selected perceived benefits included providing early and effective treatment,
facilitating early and prompt genetic diagnosis, and providing accurate and
comprehensive health information. The selected perceived risks included qnxié’cy
regarding a child’s future health after receiving genetic results, concerns abeut the cost
of genetic testing and ‘Subsequent treatment, and the risk of misintérp/rcﬁng genetic
results and making incorrect decisions. These perceived benefits énd risks were selected
based on the most frequently reported responses ar}d We/r; \éonsistently used throughout
Sections 4.3.1 and 4.3.2. C. A\
NE .

Among the perceived benefits, gender was significantly associated with the
perception that gNBS. p‘ro/vidgs éarly and effective treatment (p = 0.005). Female
respondents were /n;)re likely than male respondents to identify this benefit (91.3% vs.
82.2%).. Ed)icatiohal attainment was also significantly associated with this perceived
benéﬁt (p </0.001), with respondents who had completed higher education reporting

this benefit more frequently than those with lower educational attainment. No
significant association was observed between household income and this perceived
benefit (p = 0.240). Furthermore, no significant associations were found between
gender, educational attainment or household income and the perceived benefits of

facilitating an early and prompt genetic diagnosis or providing accurate and

comprehensive health information (all p > 0.05).
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Table 4.5 Association Between Selected Sociodemographic Factors and Selected

Perceived Benefits of gNBS

Variables Response Providing early and effective treatment P value
Agree n (%) Disagree n (%)
Gender Male 125 (82.2) 27 (17.8) 0.005
Female 253 (91.3) 24 (8.7)
Education Low level 66 (77.6) 19 (22.4) <0.001
level High level 312 (90.7) 32 (9.3%)
Income B40 139 (84.8) 25(15.2) 0.240
M40 167 (90.3) 18 (9.7)
T20 72 (90.0) 8 (10.0)
Variables Response Making an early and prompt genetic diagnosis P yalue/,
Agreen(%) Disagree n (%) P i ,
Gender Male 124 (81.6) 28 (18.4) 0.777
Female 229 (82.7) 48 (17.3) -
Education Low level 69 (81.2) /16/(1;%.8) 0.765
level High level 284 (82.6) 0. 6017.4)
Income B40 130(79.3) _ /// i 34 (20.7) 0.434
M40 156 (84.3) 29 (15.7)
T20 ) 67{83.8) 13 (16.3)
Variables Response Wy I{roviding accurate and comprehensive P value
"\ information
< Agree n (%) Disagree n (%)
Gﬁ:nder/ " Male 120 (78.9) 32 (21.1) 0.816
< Female 216 (78.0) 61 (22.0)
) Education Low level 72 (84.7) 13 (15.3) 0.111
level High level 264 (76.7) 80 (23.3)
Income B40 127 (77.4) 37 (22.6) 0.066
M20 153 (82.7) 32 (17.3)
T20 56 (70.0) 24 (30.0)

Chi-square test was used. P < 0.05 considered statistically significant.

Regarding perceived risks, educational attainment was significantly associated

with concern about the risk of misinterpreting genetic results and making inappropriate

decisions (p = 0.002). The proportion of respondents selecting this concern was lower

among those with a low educational level (no formal, primary or secondary education;

49.4%) than among those with a high educational level (tertiary education; 67.7%). No
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significant associations were observed between gender or household income and this
perceived risk (both p > 0.05). In addition, no significant associations were found
between the selected sociodemographic factors and concerns regarding anxiety about a
child's future health following disclosure of genetic results or concerns about the high

cost of genetic testing and subsequent treatment (all p > 0.05).

Table 4.6 Association Between Selected Sociodemographic Factors and Selected

Perceived Risks of gNBS
Variables Response Anxiety about the child’s future health after P value
knowing genetic results
Agree n (%) Disagree n (%) P
Gender Male 114 (75.0) 38 (25.0) 9.08/3
Female 237 (R1°9) 50.418.1) O,
Education Low level 64 (75.3) 21(247) ¢ ) / - / 0.285
level High level 277 (80.5) 67 (19.5)
Income B40 132 (80.5) ) & 3/2\\(19.5) 0.545
M40 149 (80.5) .\~ /36 (19.5)
T20 60 (75,0 : - 20 (25.0)
Variables Response /Ay?V (;rry about high costs of genetic testing and P value
P // Subsequent treatment
P NG Agree n (%) Disagree n (%)
Gender Male”ﬂ/ 108 (71.1) 44 (28.9) 0.282
) /i/'il“ema}e 210 (75.8) 67 (24.2)
/Edﬁéétion Low level 60 (70.6) 25(29.4) 0.406
\\ High level 258 (75.0) 86 (25.0)
~ Income B40 120 (73.2) 44 (26.8) 0.056
M40 146 (78.9) 39 (21.1)
T20 52 (65.0) 28 (35.0)
Variables Response Risk of misinterpreting genetic results and P value
making incorrect decisions
Agree n (%) Disagree n (%)
Gender Male 93 (61.2) 59 (38.8) 0.351
Female 182 (65.7) 95 (34.3)
Education Low level 42 (49.4) 43 (50.6) 0.002
level High level 233 (67.7) 111 (32.3)
Income B40 102 (62.2) 62 (37.8) 0.765
M40 122 (65.9) 63 (34.1)

to be continued...
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...continuation

T20 51(63.7) 29 (36.3)

Chi-square test was used. P < 0.05 considered statistically significant.

Association Between Genetics-Related Perceptions Factors and Selected Perceived
Benefits and Risks of gNBS

Table 4.7 and Table 4.8 present the associations between selected genetics-related
perception factors and selected perceived benefits and risks of gNBS. The factors
examined were perceived likelihood of genetic disease, belief that modern medicine can
treat genetic diseases, and perception that prenatal testing can reduce the risk of having

a child with a genetic condition. wa

e

Among the perceived-benefits,-the-perception-that prgnataljtﬁstin'g can reduce
the risk of having a child with a genetic condition was significantly associated with the
perception that gNBS provides early and effectivevtre;tment (p = 0.016). Respondents
who agreed with this statement were mére I:kely to identify early and effective

treatment as a benefit of gNBS (90 6%) compared with those who disagreed (84.2%) or
were unsure (78.9%). |, &)
) Ta.
- L ]
The same perceptlon factor was also significantly associated with the belief that

gNBS pI’OVLdeS accurate and comprehensive information (p < 0.001). A higher

proportion of respondents who agreed that prenatal testing reduces risk selected this

“benefit (84.1%) compared with those who disagreed (63.2%) or were unsure (60.6%).

No significant associations were observed between perceived likelihood of
genetic disease or belief that modern medicine can treat genetic diseases and any of the

selected perceived benefits of gNBS (all p > 0.05).



Table 4.7

Association Between Genetics-Related Perceptions Factors and

Selected Perceived Benefits of gNBS

Variables Response Providing early and effective treatment P value
Agree n (%) Disagree n (%)
Likelihood of Very small 73 (85.9) 12 (14.1) 0.777
genetic discase Small 196 (88.7) 25 (11.3)
Moderate 109 (88.6) 14 (11.4)
Modern medicine Yes 184 (90.6) 19 (9.4) 0.075
g;ifsfeneﬁc No 58 (80.6) 14 (19.4)
Not sure 136 (88.3) 18 (11.7)
Prenatal testing Yes 290 (90.6) 30 (9.4) 0.016
reduces risk No 32 (84.2) 6 (15.8) TN
Not s6i7e 56 (78.9) 15°21.1) (
Variables Response Making an-early and prompt ggnetic &iagndéis P value
Agree n (%) Disagree n (%)
Likelihood of Very small 70 (82.4) 2 // 15(17.6) 0.643
genetic disease Small 185 (83.7) = N 36(16.3)
P A
Moderate 98 (TRH\ 25(20.3)
Modern mefiicine Yes pe < 163180.3) 40 (19.7) 0.584
oo genetic No [ Yol 84.7) 11(15.3)
<" Not gure 129 (83.8) 25 (16.2)
Prenatal tggtirig / " Yes 270 (84.4) 50 (15.6) 0.129
reducesgike No 30 (78.9) 8 (21.1)
o Not sure 53 (74.6) 18 (25.4)
-/ Variables Response Providing accurate and comprehensive P value
information
Agree n (%) Disagree n (%)
Likelihood of Very small 68 (80.0) 17 (20.0) 0.531
genetic disease Small 176 (79.6) 45 (20.4)
Moderate 92 (74.8) 31(25.2)
Modern medicine Yes 163 (80.3) 40 (19.7) 0.642
giiaefsfeneﬁc No 55 (76.4) 17 (23.6)
Not sure 118 (76.6) 36 (23.4)
Prenatal testing Yes 269 (84.1) 51 (15.9) <0.001
reduces risk No 24 (63.2) 14 (36.8)
Not sure 43 (60.6) 28 (39.4)

Chi-square test was used. P < 0.05 considered statistically significant.
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In addition, no significant associations were observed between any of the
selected genetics-related perception factors and the perceived risks of anxiety regarding
a child’s future health following disclosure of genetic results, concerns about the cost
of genetic testing and subsequent treatment, or the risk of misinterpreting genetic results

and making inappropriate decisions (all p > 0.05).

Table 4.8 Association Between Genetics-Related Perceptions Factors and
Selected Perceived Risks of gNBS

Variables Response Anxiety about the child’s future health after P value
knowing genetic results
Agree n (%) Disagree n (%) P
Likelihood of Very small 64 (75.3) 21 (24.7) /0.1:3/7
genetic disease 1 184 (833) 37.(16.7) o
Moderate 93 (75.6) 30(244) ¢ ) / P /
Modern medicine  Yes 160 (78.8) 43 (21./2) 0.923
bt gsfeneﬁc No 57.(79.2) 1N 15(20.8)
Not sure 124 (80.5) .\~ 30 (19.5)
Prenatal testing Yes 254 (79.4) /: - 66 (20.6) 0.799
reduces risk No _29476.3) 9(23.7)
Not sufe 1 wr 58 (81.7) 13 (18.3)
Variables Re/sbonse ' Worry about high costs of genetic testing and P value
/ / ] subsequent treatment
R U Agree n (%) Disagree n (%)
) Likelihood of Very small 63 (74.1) 22 (25.9) 0.284
o gemeticdisease 170 (76.9) 51(23.1)
Moderate 85 (69.1) 38 (30.9)
Modern medicine  Yes 148 (72.9) 55(27.1) 0.209
g;ifsfeneﬁc No 49 (68.1) 23 (31.9)
Not sure 121 (78.6) 33 (21.4)
Prenatal testing Yes 239 (74.7) 81 (25.3) 0.874
reduces risk No 27 (71.1) 11 (28.9)
Not sure 52 (73.2) 19 (26.8)
Variables Response Risk of misinterpreting genetic results and P value
making incorrect decisions
Agree n (%) Disagree n (%)
Likelihood of Very small 54 (63.5) 31 (36.5) 0.887
genetic disease o 144 (65.2) 77 (34.8)

to be continued...
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Moderate 77 (62.6) 46 (37.4)
Modern medicine  Yes 130 (64.0) 73 (36.0) 0.183
g;zfsfeneﬁc No 40 (55.6) 32 (44.4)

Not sure 105 (68.2) 49 (31.8)
Prenatal testing Yes 206 (64.4) 114 (35.6) 0.889
reduces risk No 23 (60.5) 15 (39.5)

Not sure 46 (64.8) 25(35.2)

Chi-square test was used. P < 0.05 considered statistically significant.

4.3.2 Association Between Selected Sociodemographic Factors and Willingness to
Support gNBS P

-

-
e

Table 4.9 presents the-associations between selected sociodemographic factors and
willingness to support the implementation of gNBS for' all” newborns. The
sociodemographic factors examined were gender, edugational attainment and monthly

household income, consistent with those analysed in Section 4.3.1.
P o _J

4 -
«

Monthly household i}cer/ngz‘ was Signiﬁcantly associated with willingness to
support the implementatio/n\ of- gf\IBS (p = 0.026). The proportion of respondents
supporting gNBS iﬁc/reassed across income categories, from 70.1% among respondents
in the B40- greupto 76.8% in the M40 group and 78.8% in the T20 group. In contrast,
no- §iéniﬁcaf1t associations were observed between willingness to support gNBS and

“ gender (p = 0.356) or educational attainment (p = 0.069).

Table 4.9 Association Between Selected Sociodemographic Factors and
Willingness to Support gNBS

Variables Response Support gNBS P value
Yes No Not sure
n (%) n (%) n (%)
Gender Male 111 (73.0) 17(11.2) 24 (15.8) 0.356
Female 209 (75.5) 37(13.4) 31 (11.2)
Education level Low level 60 (70.6) 8(9.4) 17 (20.0) 0.069
High level 260 (75.6) 46 (13.4) 38 (11.0)
Income B40 115(70.1) 18 (11.0) 31 (18.9) 0.026

to be continued...
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M40 142 (76.8) 23 (12.4) 20 (10.8)
T20 63 (78.8) 13 (16.3) 4 (5.0)

Chi-square test was used. P < 0.05 considered statistically significant.

4.3.3 Association Between Genetics-Related Perceptions Factors and Willingness to
Support gNBS

Table 4.10 presents the associations between selected genetics-related perception
factors and willingness to support the implementation of gNBS for all newborns. The
factors examined were perceived likelihood of genetic disease, belief that modern
medicine can treat genetic diseases, and perception that prenatal testing can reduce the
risk of having a child with-a-genetic condition, consistent with those analys/e/(i in Section
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Belief that modern medicine can treat genetic diseases was significantly
associated with willingness to support gNBKLp =0. 003) Respondents who agreed that
genetic diseases can be treated w1th modern medicine were more likely to support gNBS

(82.3%) than those who dlsagneecl 65.3%) or were unsure (68.8%).

/
-

S1m11arly, the pe'rceptlon that prenatal testing can reduce the risk of having a
chlld Wlth a genetic condition was significantly associated with willingness to support
gNBS (p < 0.001). Support for gNBS was highest among respondents who agreed with
“this statement (80.9%), whereas 56.0% of those who disagreed or were unsure

supported gNBS. In contrast, perceived likelithood of genetic disease was not

significantly associated with willingness to support gNBS (p = 0.461).



Table 4.10  Association Between Genetics-Related Perceptions Factors and
Willingness to Support gNBS

Variables Response Support gNBS P value
Yes No Not sure
n (%) n (%) n (%)
Likelihood of genetic Very small 60 (70.6) 13 (15.3) 12 (14.1) 0.461
discase Small 162 (73.3)  31(14.0) 28 (12.7)
Moderate 98 (79.9) 10 (8.1) 15 (12.2)
Modern medicine treats  Yes 167 (82.3) 17 (8.4) 19 (9.4) 0.003
genetic discase No 47 (65.3) 16 (22.2) 9(12.5)
Not sure 106 (68.8)  21(13.6) 27 (17.5) )
Prenatal testing reduces  Yes 259 (80.9) 33(10.3) 28 (8.8) /<,O.,(501*‘
risk No 26-(68:4) 9423.7) 3(7.9)
Not sure 35 (49.3) 12(169)  24(338)

Chi-square test was used. * indicated Fisher-Freeman-Halton-Exact Test was applied
where appropriate. P < 0.05 considered statistically significant.

e v

4.3.4 Predictors of Willingness to Support@NB@

Binary logistic regression /ane;lgliy\ls \was performed to identify factors independently
associated with Will/ipgnéss to stpport gNBS. Variables with a p-value of < 0.25 in the
bivariate anqusi’s;;vere e]ntered into the multivariable regression model. The results are
presented {n,’/'fabfé 4.11.

After adjustment for potential confounding factors, monthly household income
was not significantly associated with willingness to support gNBS. Similarly, although
the perception that prenatal testing can reduce the risk of having a child with a genetic
condition was significantly associated with willingness to support gNBS in the bivariate
analysis, neither comparison with the reference category remained statistically

significant in the multivariable model.

In contrast, belief that genetic diseases can be treated with modern medicine
remained significantly associated with willingness to support gNBS. Respondents who
believed that genetic diseases can be treated with modern medicine had approximately
twice the odds of supporting the implementation of gNBS compared with those who did
not (aOR =1.98, 95% CI: 1.03 - 3.80, p = 0.039).
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Overall, belief in the treatability of genetic diseases using modern medicine was
the only independent factor associated with willingness to support the implementation

of gNBS in this study.

Table 4.11  Binary Logistic Regression Analysis for Factors Associated with
Willingness to Support gNBS

Variable P value aOR (95% CI)
Income 0.374

(Ref: B40)

M40 vs. B40 0.258 1.34 (0.81 —2.21)
T20 vs. B40 0.233 1.50 (0.77 - 2.92)
Modern medicine treats genetic disease 0.074 Wa ’
(Ref: No) - p
Yes vs. No 0.039 1.98 (1.03 —3.80)
Not sure vs. No 0.513 . 1.24(0.65 - 2.36)
Prenatal testing reduces risk <0.001 PR

(Ref: No) ') >

Yes vs. No 160\~ 1.69 (0.77 — 3.72)
Not sure vs. No o) 0076 0.45 (0.19 — 1.09)

-

aOR = Adjusted Odds)iafﬁ\(ff: Confidence Interval; Ref = reference group.
Variables: p <0.25 in b’ivaﬁ}te analysis. P < 0.05 considered statistically significant.



CHAPTER V

DISCUSSION

5.1 OVERVIEW OF FINDINGS

This study explored parental perceptions, attitudes and acceptance and implgmeﬁiatioh
preferences regarding gNBS among parents attending paediatric Qutpatic/ant clihi/cs at
Hospital TABTAR. Overall, the findings indicate that Malaysian pérents/demonstrated
generally positive attitudes towards gNBS and strong sﬁpiaort for its implementation
despite relatively low levels of awareness. While awareness of conventional NBS was
moderate, awareness of gNBS was congge;a}bly lower, indicating a significant
knowledge gap regarding emerging Tgenomic technologies. Nevertheless, most parents
recognised the potential Vafu?f)j /gNBS and agreed that it requires distinct governance,
consent processes afid ’lopg—term management compared with conventional NBS.

-~ / A
- - -
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_ < Parents perceived several important benefits of gNBS, especially its ability to
énable early and effective treatment, facilitate early and prompt genetic diagnosis and
/'provide accurate and comprehensive health information. However, they also expressed
concerns regarding the potential psychological impact of genetic findings, the risk of
misinterpreting results and the financial burden associated with testing and subsequent
treatment. These concerns were reflected in parental decision-making, with the cost of
testing and treatment, the diseases included in the screening panel and the availability

of effective treatments identified as key factors affecting parental support.

The findings from this study suggest that Malaysian parents are generally
receptive towards gNBS but highlight the need for public education, appropriate

counselling strategies to improve genetic literacy and support informed decision-
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making as well robust ethical and regulatory frameworks to support its future

implementation.

5.2 PARENTAL PERSPECTIVES, ATTITUDES TOWARD AND ACCEPTANCE
OF GNBS

5.2.1 Parental Awareness and Perceptions of Genetics and gNBS

This study found relatively low awareness of gNBS among Malaysian parents, with
only 21.0% reporting prior awareness of gNBS. Despite limited awareness of genomic
screening, most respondents demonstrated a basic understanding of genetic healj[h
concepts, with the majority recognising that prenatal testing can reduce the risk /of
having a child with a genetic.condition. This indicates-that parents may be familiar'with
established genetic services such as prenatal testing, while they may-have limited
exposure to newer genomic screening approaches. Similar\ﬁn/(riings have been reported
internationally, where awareness of genomic technalogies among parents and the
general public remains limited despite innge/é/s'i/ﬁg/interest in genomic medicine and
precision healthcare (Casauria et al./20/23; Doll et al. 2026).
Kooyl

Several fagtprs 'méy éxp/lain the low level of awareness observed in this study.

Unlike conventional NBS, gNBS has not yet been implemented as part of routine

healthcareServices in Malaysia, resulting in limited public exposure to its purpose,

benefits and implications. Public education initiatives related to genomic medicine

“remain relatively limited compared with more established health screening

programmes. In addition, access to specialised genetic services in Malaysia is largely
concentrated within tertiary healthcare centres such as Hospital TABTAR, HKL,
Penang General Hospital and Universiti Malaya Medical Center. Furthermore, the
limited number of trained genetics professionals may restrict opportunities for public
engagement, genetic counselling and dissemination of genomic information (Codeblue
2021; Genetic Counselling Society of Malaysia n.d.). As genomic medicine continues
to develop within Malaysia, awareness among both the public and healthcare providers
is likely to vary considerably depending on prior exposure and access to genetic

Services.
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Despite the low level of awareness, most parents expressed support for the
implementation of gNBS. This finding suggests that parental acceptance may be driven
more by the perceived clinical benefits of early diagnosis and treatment rather than prior
familiarity with genomic screening itself (Casauria et al. 2023; Timmins et al. 2022).
The discrepancy between awareness and acceptance observed in this study highlights
the importance of comprehensive public education, healthcare professional training and
community engagement initiatives to improve genomic literacy and support informed

decision-making before the wider implementation of gNBS in Malaysia.

5.2.2 Parental Perceptions of gNBS

The study found that the three meost frequently-perceived benefits of. /gN]/?,S,r were
providing early and effective treatment, enabling early and prompt géngtii: diagnosis,
and providing accurate and comprehensive informatior& These ﬁn&ings suggest that
parents strongly recognised the clinical value of gN/BS; especially its potential to
facilitate early diagnosis and interventio/n Pe/(or/e the onset of symptoms. This aligns
with the primary aim of genomic scréening;” which is to identify actionable genetic
conditions at an early stagg,/a/lfo%fiﬁ/g timely management and potentially improving
health outcomes. Pr/eyious studies have similarly reported that parents value the ability
of genomic /scre’ériing tol reduce diagnostic delays, facilitate early access to treatment
and /supf)(/)r‘;/ ‘informed |healthcare and reproductive decision-making for families

(Christie et al. 2013; Tluczek, Ersig & Lee 2022).

Despite recognising these benefits, parents also expressed concerns regarding
several potential risks associated with gNBS. The most frequently selected concern was
anxiety about the child’s future health after receiving genetic results. This finding is
consistent with previous studies showing that parents may experience emotional distress
when confronted with information about a genetic condition, especially when they feel
unprepared to understand the diagnosis or its implications (Grob, 2008; Jessup et al.,
2015). The disclosure of genetic findings may also alter parents’ perceptions of their
child’s health and future, creating uncertainty regarding prognosis, caregiving

responsibilities and family dynamics. Concerns about potential stigma or discrimination
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associated with genetic information have also been reported in the literature and may

contribute to parental anxiety (Tluczek, Ersig & Lee 2022; Wang et al. 2024).

Financial concerns were another important perceived risk, with many parents
expressing worries about the costs of genetic testing and subsequent treatment. This
finding may reflect concerns regarding the long-term financial burden associated with
managing genetic conditions, especially when specialised treatments, long-term
monitoring or orphan drugs are required. Previous publications have highlighted that
the affordability of genetic services and treatment remains a significant concern for
families, especially in settings where funding support and insurance coverage are
limited (Thong & Ahmad Annuar, 2018; Wang et al., 2024). Such concerns méy/ also
raise issues of health equity, as economically disadvantaged families may/ face gréater

-

barriers to accessing genomic services and follow-up care:.

-
O
_~

Another commonly perceived risk was the possibility of misinterpreting genetic
results and making incorrect decisions./ Givgly/tflg complexity of genomic information,
parents may experience confgsiofl/or uncJertainty when interpreting test results,
especially in the absence of'gdg(igate counselling and support. Previous studies have
shown that rnis/}mdérs’tffndil\lgs of genetic information may contribute to anxiety,
inﬂuence/ypar;riting behaviours and affect decisions related to future reproductive
plann’in;; and healthcare management (Tluczek, Ersig & Lee, 2022; Wang et al., 2024).

This highlights the importance of providing clear communication and appropriate

“genetic counselling to ensure that parents can understand and appropriately use genomic

information.

Overall, the findings indicate that parents recognised both the potential benefits
and challenges of gNBS. While they valued the opportunities for early diagnosis,
treatment and informed decision-making, concerns regarding psychological impact,
financial burden and result interpretation remained important considerations. These
findings underscore the need for comprehensive education, accessible genetic
counselling services and equitable healthcare policies to support the responsible

implementation of gNBS in Malaysia.
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5.2.3 Parental Attitudes Toward and Acceptance of gNBS

This study demonstrated a high level of parental acceptance of gNBS with the majority
of parents expressing support for its implementation. This finding is consistent with
previous studies that reported generally favourable parental attitudes towards gNBS and
their potential benefits for early disease detection and intervention (Elhadi et al. 2025;
Bombard et al. 2014). The high level of support observed in this study may reflect
parents’ recognition of the potential value of obtaining genetic information that could

improve health outcomes through earlier diagnosis, treatment and preventive care.

In addition to support the implementation of gNBS, most parents agreed that
parental consent should be obtained-before-testing rather than adopting 2; routine
screening approach without explicit consent. This finding suggésts/.that parents
recognise the ethical and personal implications of genqmic informétion and wish to
remain actively involved in decisions regarding geneti¢ gesﬁng for their children. Unlike
conventional newborn screening, which prm/na'c/lﬁl;y targets a limited number of treatable
conditions, gNBS may generate broadér-and-thore complex information with potential
implications for the child gnef/ fa:mlgl Consequently, parents may perceive informed
consent as an impo/rtant Safeglﬁrd to ensure understanding, autonomy and voluntary

participation in*thé scree]ning process (Elhadi et al. 2025; Tluczek, Ersig & Lee 2022).

- A -
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o\ The ’majority of parents also indicated a preference for knowing detectable

_genetic conditions before pregnancy. Although studies specifically examining this
preference in the context of gNBS are limited, findings from prenatal genetic screening
research suggest that parents value earlier access to genetic information to support
reproductive planning and decision-making (Ersig, Jaja & Tluczek 2023). Early
knowledge of genetic risks may provide parents with additional time to consider
available reproductive options, prepare emotionally and practically for the possibility
of having a child with a genetic condition and seek appropriate medical support when
required. Previous research has further shown that access to genetic information before
or during pregnancy may reduce uncertainty, facilitate informed decision-making and
improve preparedness for future healthcare needs (Doll et al. 2025; Munro et al. 2018;
Siranosian et al. 2023).
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These findings suggest that Malaysian parents are generally receptive towards
gNBS while emphasising the importance of informed choice and parental involvement
in decision-making. The preference for parental consent and earlier access to genetic
information highlights the need for effective education and counselling strategies to

support informed and autonomous decisions regarding genomic screening.

5.2.4 Parental Implementation Preferences for gNBS

This study also provides valuable insights into parental preferences regarding the future
implementation of gNBS in Malaysia. Overall, parents expressed preference for
receiving information about gNBS before or during pregnancy, with manyfaléo
indicating that consent should be ebtained during the antenatal period. The/se/ﬁﬂdings
suggest that parents prefer early engagement with genomic inforﬁlagioil, allowing
sufficient time to understand the purpose, benefits anq limi'tations/ of gNBS before
making decisions regarding testing. Previous systematic réview studies have similarly
reported that parents prefer receiving inf(/m}}aifog about genetic testing before the birth
of their child, when they are better able to”process information and participate in

informed decision-making gEril/gT}aJé & Tluczek 2023).

vV

Parents f*al/so préferred discussions regarding gNBS to be conducted by
paedi/atr/iéi/ar{s/ and obstetricians/gynaecologists, with antenatal clinics, genetic
eoin/lselling units and maternity-related healthcare settings recognized as the ideal place

_for sharing information. This preference indicates the confidence parents have in
healthcare professionals who engage with maternal and child healthcare. The findings
further highlight the importance of integrating gNBS education into existing maternal

and child health services and ensuring collaboration between paediatric, obstetric and

genetic healthcare providers.

In terms of communication methods, face-to-face discussions were highly
favoured, although educational resources like pamphlets and brochures were also
positively perceived. This suggests that parents value opportunities for direct interaction
with healthcare professionals while also having access to supplementary materials that

can be reviewed at their own pace. Due to the complexity of genomic information,
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combining verbal counselling with written materials might enhance comprehension and

facilitate informed choices (Genetic Alliance 2009; Suckiel et al. 2016).

Regarding eligibility for screening, parents showed the strongest support for
offering gNBS to newborns with a family history of genetic conditions or those with
affected first-degree relatives, although support for universal screening of all newborns
was also observed. This result suggests that parents see more advantages and reasons
for genomic screening in those with increased genetic risk, while still being generally
open to broader population-based implementation. Collectively, these results offer
significant insights for the development of future gNBS programs and indicate that
execution strategies ought to focus on early education, engagement f)f/ reliable

e

healthcare professionals and clear communication methods.

5.2.5 Factors Influencing Parental Decisions on gNBS - °

This study showed that the most inﬂuenti%/ﬂ gae/t(/)rj affecting parental decisions on gNBS
were the cost of testing and treatment, the diseases included in the screening programme
and the availability of treatrp;ng/fggt‘ﬁe conditions detected. Rather than focusing solely
on the technology i‘c/sglf, these findings suggest that parents evaluate gNBS based on its

perceived prgctiéai value and clinical usefulness.

s ,
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o\ Whén considered collectively, these factors indicate that parents are concerned
_not only with whether genetic information can be obtained, but also whether the
information generated is meaningful, actionable and beneficial for their child and
family. Parents may be more willing to support gNBS when the conditions being
screened are clearly defined, when effective treatments or interventions are available
and when the potential health benefits justify the financial costs associated with testing
and subsequent care. Similar considerations have been reported in previous studies,
where the perceived utility and actionability of genomic information were important

determinants of public acceptance of genomic screening programmes (DeLuca et al.

2017; Ersig, Jaja & Tluczek, 2023).

The significance of cost as a factor in decision-making may also indicate worries

about the affordability of genetic testing and the ongoing management of genetic
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conditions, especially if these services lack comprehensive coverage from healthcare
systems or insurance providers. Previous studies have reported that parents favour
financial assistance methods such as insurance coverage to alleviate the financial
economic burden associated with genomic testing and follow-up care (Wang et al.
2024). Overall, these findings suggest that parental support for gNBS is influenced not
only by the potential benefits of screening but also by perceptions of value, affordability
and clinical relevance. Therefore, future implementation strategies should ensure that
the purpose, scope and expected benefits of gNBS are clearly communicated to parents

while addressing concerns regarding expenses and care accessibility.

5.2.6 Parental Ethical and Logistical Considerations Y ¢

e

The findings of this study provide significant understanding of parentai expéctations for
the ethical and practical application of gNBS in Malaysi/a./Mést parénts preferred that
gNBS be subsidised by the government, indicating/con/cprrié regarding affordability and
a belief that access to genomic screening/ s];agfdjae/equitable rather than dependent on
an individual's financial capacity. This result aligns with the significance of cost
identified other sections in Ehys/s/t;dy ‘and emphasizes the necessity for policymakers to
explore sustainable/funding stritegies that reduce financial barriers to access.

Va \ ]

The ;ﬁajdﬁty of parents also supported the storage of genomic data within
hoé;;ital systems for future clinical care and in research databases that may be shared
_with other researchers. These findings suggest that parents generally recognise the
possible benefits of genomic data beyond initial screening such as its application for
future health management and research. However, such acceptance also underscores the
importance of establishing robust governance frameworks that address data privacy,
security, transparency and appropriate data-sharing practices (Ersig, Jaja & Tluczek

2023). Public trust is likely to be essential for the successful implementation of gNBS,

especially considering the sensitive and long-term nature of genomic information.

Parental opinions on the duration of genomic data storage varied significantly,
with no single option receiving overwhelming support. This variation may indicate

differing viewpoints on the balance between the possible future advantages of keeping
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genomic data and concerns regarding privacy, confidentiality and long-term data
management. The lack of a definitive agreement indicates that policies regarding
genomic data retention should be developed carefully, taking into account public values

and expectations.

A large majority of parents expressed interest in receiving updated findings from
future reanalysis of stored genomic data. This finding indicates that parents view
genomic information as dynamic rather than static and recognise the potential value of
ongoing reinterpretation as scientific knowledge advances. The findings also
underscore the necessity of addressing policies concerning recontact, result re-

disclosure and long-term follow-up in developing future gNBS programmes. .

e

Significantly, most-parents-agreed-that-gNBS-should be rﬂanagéd differently
from existing newborn screening programmes. Tl/liSr\ﬁerception may reflect an
awareness that genomic screening involves broader ethical, legal and social
considerations than existing newborn /scre&ﬁiﬁé,? including issues related to informed
consent, data governance, resultAin/tgrpretatgn, reanalysis and long-term follow-up.
These findings suggest that ﬁc/cés;sful implementation of gNBS will require not only
technical and cligipafréa]dinéss but also the development of comprehensive governance
framewoglgsfftha{t;@nsure the programme remains ethically acceptable, transparent and

-

responsive te parental expectations.

-

“5.3 FACTORS INFLUENCING PARENTAL PERCEPTIONS AND
WILLINGNESS TO SUPPORT GNBS

5.3.1 Sociodemographic Factors and Perception

Several sociodemographic factors were significantly associated with selected perceived
benefits and risks of gNBS. Gender was significantly associated with perceiving gNBS
as providing early and effective treatment. Female parents were more likely than male
parents to identify this benefit. This finding may reflect the greater involvement of
mothers in child healthcare and preventive health decision-making, which may increase
their appreciation of the potential clinical value of early detection through genomic

screening.
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Education level was significantly associated with perceiving early and effective
treatment as a benefit of gNBS. However, parents across all educational backgrounds
generally recognised this benefit, suggesting a broad appreciation of the potential role
of gNBS in improving health outcomes through earlier diagnosis and intervention. This
suggests that support for the clinical utility of gNBS extends across diverse educational

backgrounds.

In addition, education level was significantly associated with concerns regarding
the misinterpretation of genetic results and the possibility of making incorrect decisions.
Parents with higher educational levels may have greater awareness of the complexity of
genomic information and the challenges associated with interpreting genetic ﬁﬁdings.
This finding highlights the importance of providing clear and accurate int/‘ormati'o/n, as
well as access to appropriate genetic counselling, to support informéd decision-making

-

among parents considering gNBS. o

_~
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5.3.2 Genetics-Related Perceptions Factors$ 2 amIPerception

-

This study found that paregtsjihB;Bélicved that prenatal testing could reduce the risk
of having a child vziﬂlf a genelic condition were significantly more likely to perceive
providing ee;rly”’ahd effbctive treatment and providing accurate and comprehensive
informati/o/n /a/s benefits of gNBS. This finding suggests that parents with a greater
appr/eciation of the role of genetic testing may be more likely to recognise the potential
_clinical and informational benefits of gNBS. Similar to prenatal genetic testing, gNBS
offers genetic insights that can enable earlier interventions, enhance disease
management and assist in making informed healthcare choices. Consequently, parents
who recognize the importance of prenatal testing may also be more open to the

advantages provided by genomic screening postnatally.

No significant associations were observed between the genetics-related
perceptions factors examined and the selected perceived risks of gNBS. This finding
suggests that concerns regarding the potential risks of gNBS may be shared across

parents regardless of their level of genetic knowledge or awareness.
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5.3.3 Sociodemographic Factors and Willingness to Support gNBS

Although a significant association was observed between household income and
willingness to support gNBS, the proportion of parents supporting gNBS was relatively
high across all income groups. This suggests that support for gNBS was generally

favourable regardless of socioeconomic status.

However, previous studies have reported inconsistent findings regarding the
relationship between demographic characteristics and interest in acceptance of gNBS.
A review by Smits et al. (2026) found that associations between income and support for
gNBS varied across studies, with some reporting significant relationships while othérs

found no association. This may suggest that socioeconomic status alone may not fully

explain parental willingness to support gNBS.

-

-

5.3.4 Genetics-Related Perceptions Factors and Wil]iﬁgnéss to Support gNBS

ya -

This study found significant associations be/‘@e;h genetics-related perceptions factors
and willingness to support gNB S</{’§mnts who believed that modern medicine can treat
genetic diseases and those\ﬁfg believed that prenatal testing can reduce the risk of
having a child With/zi/genetic condition were more likely to support the implementation

of gNBS. -~ _

The association between perceived treatability of genetic conditions and support

“for gNBS is aligns with earlier research indicating higher acceptance of genomic
screening when participants acknowledged possible clinical advantages and available
interventions (Bombard et al. 2014). Parents may see more value in genomic screening
when the information obtained can lead to treatment, preventive measures or improved
health outcomes. Likewise, parents who believed that prenatal testing can reduce
genetic disease risk may value genetic information more in healthcare decision-making

and disease management, resulting in more positive views of gNBS.

These findings are also supported by previous research demonstrating that
positive attitudes towards genomic technologies are more common among individuals

with higher genetic knowledge and comprehension (Prosenc et al. 2023). The findings
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collectively indicate that knowledge and perceptions regarding the usefulness of genetic

information may play an important role in shaping parental acceptance of gNBS.

5.3.5 Predictors of Willingness to Support gNBS

The logistic regression analysis identified genetic knowledge-related factors rather than
sociodemographic characteristics as significant predictors of willingness to support
gNBS. While household income was associated with willingness to support gNBS in
the bivariate analysis, it was not retained as a significant predictor after adjustment for
other variables. This finding suggests that parental support for gNBS may be influenced

more by perceptions and understanding of genetic testing than by demograpﬂic

characteristics alone. -
Parents who believed that modern medicine can treat genétic diseases were
significantly more likely to support the implementation \E)f gNBS. This finding may
reflect the importance of perceived Cliﬂi/CB}/l/l{ﬂrjty “in shaping acceptance of genomic
screening. Parents tend to have a more positive view of gNBS when they think that
identifying genetic conditiqny/c’éajfééult in significant interventions, enhanced disease
management, or in}p)rovéd health results. Bombard et al. (2014) have also reported
similar findings, indicat’ing that the perceived actionability of genomic information
signiﬁcaﬁfLy/fnﬂﬁénced support for genomic screening programs.

-

5.4 IMPLICATIONS

The findings of this study have several implications for the future implementation of
gNBS in Malaysia. First, the relatively low awareness of genetic testing in newborns
and gNBS, despite generally positive parental acceptance, highlights the importance of
strengthening genetic education and public awareness initiatives. Healthcare
professionals involved in maternal, neonatal and paediatric care may play a key role in
providing accurate and accessible information to support informed decision-making.
The findings also emphasise the need for the development of appropriate educational
and genetic counselling resources tailored to the needs of Malaysian parents (Genetic

Alliance 2009).



53

From a policy perspective, the findings indicate that the successful
implementation of gNBS will require robust ethical and governance frameworks.
Parents demonstrated strong support for informed consent, appropriate management of
genomic information and the return of updated findings from future reanalysis
(Friedman 2024; Levy 2021). These expectations highlight the importance of
establishing clear policies regarding consent processes, genomic data storage, privacy
protection, data sharing and long-term follow-up. In addition, parental preference for
government subsidisation suggests that considerations of affordability and equitable
access should be incorporated into future funding strategies.

The findings further suggest that successful implementation of gNBS should be
accompanied by ongoing and broader efforts to strengthen genomic /literacy/ and
stakeholder involvement in genomic medicine. As gNBS repr;:senté one application of
genomic medicine, improving public understanding of genomic concepts through
engagement with parents, healthcare pr(?/feséi/ona’ls, policymakers and other
stakeholders may facilitate informed Qecisﬁg—aaking and enhance public acceptance
of current and future genomic healtﬁcare Initiatives. Given the complexity of genomic
information and the ethlcal «conmderatlons surrounding genomic screening, such
engagement is essentlallto ensure that implementation remains responsive to public
expectationsand societal values. Specifically for gNBS, pilot implementation initiatives

-

could provide an opportunity to evaluate its feasibility, acceptability and operational
;equirements of gNBS prior to broader integration into the Malaysian healthcare system
/'(Boemer & Servais 2025; Kariyawasam et al. 2024; Lunke et al. 2025; Schnabel-Besson

et al. 2026; Smit et al. 2020).

5.5 LIMITATIONS

This study has several limitations that should be considered when interpreting the
findings. First, the study used a convenience sampling method and was conducted at a
single tertiary paediatric centre. Therefore, the findings may not be representative of all

Malaysian parents, limiting the generalisability of the results to the wider population.



54

Second, although a range of sociodemographic, awareness and genetic
knowledge factors were examined, not all potential determinants of parental perceptions
and willingness to support gNBS were included in the analysis. Factors such as health
literacy, previous experiences with genetic conditions, trust in healthcare systems,
cultural beliefs and religious considerations were not assessed and may have influenced

parental decision-making regarding gNBS.

Third, this study primarily focused on parental perceptions, attitudes and
willingness to support the implementation of gNBS. Several implementation-related
aspects explored in the questionnaire, including preferred healthcare personnel,
communication methods, settings and timing for information delivery and copsen’t, were
not examined in depth. ASa result, the study was unable to comprehensi\//ely evaluate

how these factors may influence the acceptability and implem;ntation of gNBS.

-
O
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Finally, the cross-sectional design captured parental views at a single point in
time and did not allow assessment of changé/intﬁerceptions, attitudes or willingness to
support gNBS over time. Consequently, causal relationships between the factors

examined and parental suppo{t/ﬁo/r;gNBS could not be established.

A\
5.6 RE/COMMENDATIONS

Beis;:d on thé findings of this study, future research can be improved by involving larger

_and more diverse samples recruited from multiple healthcare settings and regions across
Malaysia to improve the representativeness and generalisability of the findings.
Additional factors that may influence parental perceptions and acceptance of gNBS
such as health literacy, cultural and religious beliefs, previous experiences with genetic
conditions and trust in healthcare systems should also be explored. Furthermore,
qualitative studies may provide a deeper understanding of parental concerns,
expectations and decision-making processes, while longitudinal studies could assess
how perceptions and acceptance of gNBS evolve over time. Future study also may
consider exploring the perspectives of healthcare providers regarding the
implementation of gNBS within the Malaysian healthcare system (Abdullahi et al.
2026).
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From a clinical perspective, the relatively low awareness of genetic testing in
newborns and gNBS observed in this study highlights the need for educational
initiatives to improve public understanding of genomic medicine. Educational materials
and counselling resources should be developed to support parents in making informed
decisions regarding gNBS. Healthcare professionals involved in maternal, neonatal and
paediatric care should also be equipped with appropriate knowledge and
communication skills to effectively discuss the benefits, limitations and implications of

genomic screening with parents.

At the policy level, the generally positive parental acceptance of gNBS suggests
potential readiness for future implementation in Malaysia. Policymakf:rs should
consider developing clear governance frameworks addressing informed é()nsent,/data
storage, privacy protection, data sharing and the management of ge'ﬁomi/c‘ information.
In addition, sustainable funding mechanisms should /befez/(plored to ensure equitable
access to gNBS services and minimise ﬁnanc/ial barricrs that may influence parental

acceptance and uptake. A

P ol
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CHAPTER VI

CONCLUSION

This study revealed that Malaysian parents generally demonstrated positive attitudes
towards gNBS, with the majority expressing support for its implementation. Despite the
limited awareness of genetic testing in newborns and gNBS was relatively low, parents
recognised several potential-advantages, €specially -in-enabling early éI}El effective
treatment, facilitating -timely-genetic—diagnosis,—and p/roviding daccurate and
comprehensive genetic = information that may support “clinical management and
informed decision-making. Cost, treatment availabilgty and the scope of conditions
screened were among the main factors Iﬁﬂuejlc;ng decision-making. Parents also
expressed strong support for mforméd consent government subsidisation and receiving
updates from future reanalys{ /f/ genomic data.

/,,
-

\ l
Several socmdemographlc and genetic knowledge factors were associated with

o

parentaf perceptlons and willingness to support gNBS. In particular, beliefs regarding

the treatability of genetic conditions and the role of prenatal testing were significantly

“associated with support for gNBS. Logistic regression analysis further identified

perception that modern medicine can treat genetic diseases as the only independent

predictor of willingness to support the implementation of gNBS.

Overall, this study demonstrated that Malaysian parents generally showed
positive perceptions and acceptance towards gNBS despite limited prior awareness of
the technology. The findings suggest that parents recognise the potential of gNBS to
facilitate earlier diagnosis and intervention, improve health outcomes and quality of life,
and support informed healthcare and reproductive decision-making. Beyond its
potential contribution to reducing morbidity and mortality associated with genetic

conditions, gNBS may also enhance awareness of genomic medicine, precision
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medicine and rare diseases among the public. These findings provide valuable evidence
to support future planning, policy development and the responsible implementation of

gNBS within the Malaysian healthcare system.
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APPENDIX B

RESEARCH APPROVAL LETTER

a

Universim KHMNCSAAN Maiarga
T The National University of Malaysia

FAKULTI PERUBATAN + FACULTY OF MEDICINE

Reference: UKM.FPR.SPI 800-228
Date : 12 May 2028

Associate Professor Dr Shareena Ishak
Department of Paediatrics
Faculty of Medicine, UKM

Project Cede : FF-20%6-159 @

mmumWamumm Besar Tuanky Ashah
Rohani, Hospital Pakar ummmm(rga_ above study based or the following
A

Duration of | 2026 - 08 Aprll 2027
Financial s:mm g RM 1,190.00 from Faculty of Medicine Fundamental
2 Grants (GFFP) (Please refer Appendix 1 and 2)

”n[ 2d 10 the committee every six (8) months fram the date of approval and a
{3) monihs a&er expiration of the stuty approval, Failure to submit the Final Repart wil

/me mmtnmﬂmwmnmmummmwmmm
( months from the date approval. A show cause lefter must be submitied to the Secretariat if the financial
according to the approved expenses, All researchers are hereby required to
acknowledge the ammmmmmmnmmwmmmwm
wllhﬂnpnblhhthPhpsﬂwIMInAppm&1

Application for additional budget should be submitted o the Secretarial within one (1) month before the expiration
of approval, i the Principle Invesfigator leaves UKM, he/she must inform the Secretariat and name the
replacement. Please vist our website (hitos:/www, ukm my/spifperfforms) for more information and guidelines.

Please register the research at the National Medical Research Register (www.nmr.gov.my) if imolved any use of
nirastructurelorganizationfacilty staff'students/patients i the hospital/cliniciorganization under the Mnistry of
Health Malaysia. Researchers must also ensure that notification to the Ministry of Health is made if any results of
this research project are to be published in a journal or presented at a conlerence.
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For your information, a copy of the approval letter for co-researchers and students wil be send via e-mall. Please
10 be reminded of these project can only be carried out after obtaining a certificate and letter of approval by UKM
Ethics Committee.
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/
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1
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Appendix 2
Tite - Parental Perception of Genomic Newborn Screening (gNBS) in a Malaysian
Tertiary Paedlatric Setting
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APPENDIX C

PARENT INFORMATION SHEET

PARENT INFORMATION SHEET

Research Title:
Tajuk Kajian:

Parental Perception of Genomic Newbom Screening (gNBS) in a Malaysian Tertiary

Paediatric Setting N
/ < w O\

Persepsi Ibu Bapa terhadap Saringan Genomik Bayi Boru Lahir (gNBS) di Sebuah Hospital j

Tertier di A\Iala_wii//\/\.\ X\
- -

Dear Parents,

Ibu Bapa yang dihotmat,

You are nvited to ; are
some time 10 read and understand the inform in this information sheet.

hagian dlam kajian penyelidikan ini. Sebelum bersetuju
hagian, Slaluamghan masa untuk membaca dan memahami maklumar

IntrodpCiion:
efiggnalap:
-
_ '\V\ Newborn screening |is a health test done for babies soon after birth to detect certain serious
,\’ ' but treatable medical conditions before symptoms appear. Early detection allows treatment to
o be started carly and can improve a child's health and development.

-/ Saringan bayvi baru lahir ialah satu uj:'mr'éjvsihalan yvung dilakukan ke atas bayi sejurus

selepas kelahiran untuk mengesan heberopa penyakit sertus terapi boleh dirawat sebelum
gejala muncul. Pengesanan awal membolehkan rawatan dimulakan lebth awal dan dapat
meningkatkan kesihatan sevta perkembangan kanak-kanak,

With advances in medical technology, newbom screcning has expanded over the years to
include more conditions. Recently, genomic technology has made it possible to screen for
some genetic conditions by analysing selected genes. This s known as genomic newborn
screening (gNBS). This type of screening may help identify genetic conditions that could
affect a child’s health dunng childhood and provide information about future health risks.

Seiring dengan kemajuan teknologi pernbatan, saringan bayi barw lahir telah dipertuaskan
dari masa ke semasa wunk meranghumi lebih banyak penvakit. Kini, teknologi genomik
membolehkan saringan bagi beberapa keadaan genetik melalui analisis gen terpilih. Ini



-

xx?
//\
"/

dikenali sebagat saringan genomik bayt baru lahir (¢NBS). Saringan ini berporensi
mengenal pasti penyakit genetik yang boleh menfejaskan kesihatan kanak-kanak semasa kecil
dan juga memberi makiumat tentang risiko kesihatan pada masa hadapan,

Several countries have started 10 study and test genomic newbom screening in research
projects. However, in Malaysia, this approach is still new and there is limited local
information about parents’ views, understanding and acceptance of this type of screening.

Beberapa negara telah mula mengkafi dan menguji saringan genomik bayvi baru lahir
melalui projek penvelidikan. Walaw bagaimanapun, di Malaysia, pendekatan ini masih barw
dan maklumat tempatan mengenai pandangan, kefahaman dan penerimaan ibu bapa
terhadap jenis saringan ini adalah terhad.

Therefore, this study aims to understand parents’ opinions and perspectives on genomic
newbom screening to help to guide future research and planning in Malaysia.

Oleh itu, kajian ini bertujuan untuk memahami pendapat dan perspektif ibu bapa mengena /\(

yaringan genomik WW\ elidikan pada m
hadapan di Malay, - :/ N

N\
Purpose of Study: \ \
Tujuan Kajian: §
The aim of this study is (o assess parents’ persy \ and acceptance of genomic
newbom screening gNBS)mong pam}u i Ampuan Besar Tuanku Aishah

Roham, UKM §
aims to identfy

ihl TABTAR}). In addition, this study
fmlm’! thiat 1s' pereeptions and their willingness to
enul%% I\ newbom screening (gNBS) within the healthcare

zm?n; m‘ufd? pamlangnn. sikap dan penerimaan ibu bapa terhadap
Naringgngenomik Havi bary lahir (uNBS) di Hospital Tunku Ampuan Besar Tuanku Aishah
Roifa\ i, Evpim[ Pakar Kanak-Kanak UKM (Hospital TABTAR). Selain i, kajian inl juga
i untuk m genal pasti faktor-faktor yang mempengaruhi persepsi ibu hapa dan
kesediaan mereka untuk memyokong pelaksanaan gNBS dalan sistem penjagaan kesthatan,

What will the study involve?
Apakah yang akan terlibat di dalam kajian ini?

You will be asked to sign a consent form indicating your voluntary agreement to participate
in this study. Some personal information will be required when completing the consent form.
Once written consent is obtained, you will be included in the study.
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/’\
-

< /\Y Tiicre is no risk |dcm\f ted i this study. Tiada risiko yang dikenal pasti dalam kajian ini.

Anda akan diminta  untuk  menandatangani  borang  persetjuan  yang  menunjukkan
persetujuan sukarela anda untuk mengambil bahagian dalam kajian ini. Beberapa maklumat
peribadi akan diperfukan semasa melengkapkan borang persetjuan tersebut. Setelah
persetujuan bertulis diperoleh, anda akan dimasukkan sebagui peserta dalam kajian ini.

You will be given a pamphlet to read and understand before proceeding to the questionnaire,
which can be completed either in paper form or online via Google Forms based on your
preference. Afier vou have completed the questionnaire, the data will be analysed and no
further information will be required from you.

Anda akan diberikan risalah untuk dibaca dan difahami sebelum meneruskan kepada soal
selidik, yang bolels dilengkapkan sama ada dalam bentuk bercetak atau secara dalam talian
melalui Google Forms, bergantung kepada pilihan anda. Setelah anda melengkapkan soal
selidik tersebut, data akan dianalisis dan tiada maklumat lanjut akan diperlukan daripada
anda.

~f
Benefits: P -xn "N ) Kx

Faedah:
-

The data collected youtmwylbcanﬂyudmdtheﬁndmy\f&n /uudynre
expected to provide valuable mgbu that may inform [uture guide implementation
stmlegles. support |educational planning and eontxnme 1 opment of national

- dianalisis dan hastl kajian ini
dijangka dapat me i ( untuk penvelidikan pada masa
mmhu.g perancangan pendidikan, serta
menyumbang kepa ” k@bangman bcrhlm dengan saringan genomik
bayt barw lahir (eN§ S

-

/
Rishs:

Do you have to take part?
Adakah anda perlu menyertai kajian ini?

Participation in this study is entirely voluntary. You have the right to refuse to participate. It
you decide to take part, you may still withdraw from the study at any time without any
penalty or loss of benefits. If you withdraw, your data will not be used and will be discarded.
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Penvertaan dalam  kafian inl adalah secara sukarela, Anda berhak wunmk menolak
penvertaan, Jika anda berserufu untuk mengambil bahagian, anda masih boleh menarik diri
daripada kajian ini pada bila-hila masa tanpa sebarang penalti atau kehilangan sebarang
Saedah. Jika anda menarik diri, data anda tidak akan digunakan dan akan dihapuskan.

The researcher may also withdraw you from the study if necessary. In such an event, you will
not be penalised. Your decision to participate or not will not affect the care or services
provided to you or your family members,

Penyelidik juga boleh menarik diri anda daripada kajian ini jika periu. Dalam keadaan
sedemikian, anda tidak akan dikenakan seharang penalti. Keputusan anda untuk niengambil
bahagian atau tidak mengambil bahagian dalam kajian ini vidak akan menjejaskan
penjagaan atau perkhidmatan yang diberikan kepada anda atau ahli keluarga anda.

Data & Confidentiality:
Data dan Kerahsiaan;:
All information of mcd in this uudy wul? b kept m-u.:ly conﬁdcmlal The mllec%
nie ol a d'gkhs will
individual
; ) car in any report or

ﬁmﬁu Data vang dikumpulkan

dan boleh diterbitkan. Semua data

.mha]a.

hospital charges for your medical care, as per standard practice.

Tiada bayaran atau pampasan akat :Iihcn‘ﬁn untuk penyertaan dalam kajian ini. Anda juga
tidak akan dikenakan sebarang bavaran_tambahan uniuk menyertai kajian ini. Walau
bagaimanapun, anda masih perlu membavar caf hospital seperti biasa untuk rawatan
perubatan anda, mengikut amalan standard.
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‘Who can 1 ask about the study?
Siapakah yang boleh dihubungi jika saya mempunyai pertanyaan?

If you have any questions or require further information about this study, please contact:

Sekivanva anda mempunyail sebavang soalan atauw memerviukan maklumat lanjur mengenai
kajian ini, sila hubungi:

Chin Pei Voon

Genetic Counselling Programme Program Kaunseling Genetik
Faculty of Medicine, UKM Fakulti Perubatan, UKM

Email Emel: pl4873 7@ siswa.ukm,edu.my

Phone Number Nombor telefon: 011-10875984
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APPENDIX D

INFORMED CONSENT FORM

INFORMED CONSENT FORM
BORANG PERSETUJUAN MAKLUM

Research Title/Tajuk Penyelidikan:

Parental Peroeption of Genomise Newborn Screening (gNBS) in o Malaysian Tertiary Hospital

Persepsi Thu Bapa Terhadap Savingan Genomik Bayt Barw Lakir (gN8S) Di Hospital Tertier Di
Malaysia

IiSava ... AR LATDIART R Py
IC Nurﬂ)er/htmhor KP' ....................................................

o have rend the information in the Parent Information Sheet Ve A Kz\
telah membaca maklumar dalam Lembaran Maklumar Ibu Bapa ,\Y e

. Iuvcb«nmwnm@nwmhwwmm ~
my satisfaction
telak diberikan [
dijawab dengan m;

o understand that 1 ma mmmmmumnuym‘wm

and without any repercus Sions
a bila-bila masa tanpa perlu

o understand that my ‘ wi!lbecmuredh : N
memahemi bahawa identiti saya akan dimh;iaﬂ lisan kajian.
£ A

ehech study, 1o follow the study procedures and 1o provide the
3k, or other stafl’ mcmﬁem, as requested.

mengambil bahagian dalam kajian penyelidikan ini, menarihi
yang diperiukan kepada dohtor, frrurawas, atau kakitangan

| voluntanly agree 1o
necessary information
Sayva dengan sukartlc'ofrﬂgs

Duste! Tarikls:
)
Name of Witness (il any) + Name of Researcher
Nama Saksi (sekiranya ada) Nama Penvelidik
Signature Tandarangan Signature Tandatangan
1C Number Nembor IC IC Number Nombor IC

Date Tarikh Date Tirikh
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APPENDIX E

INTRODUCTORY PAMPHLET
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APPENDIX F

QUESTIONNAIRE

QUESTIONNAIRE
SOAL SELIDIK

General instruction
Arahan wmum

1. Please read the pamphlet before answering the following questions.
Stla baca risalah terlebih dahulu sebelum menjawab soalan berikut.

2. Please answer each question based on your own views and select only one answer
unless stated in the instructions,
Sila jawab setj 5

N
Section A: Dem hie \\ \
Bahagian A: Demo, v
This section collects your basic informati % 5 understand the background of

participants taking in this study.

as anda untuk membantu kami memahami latar

Vogtan dalam kajian inj,

&
1. A :/ cars old
o bmur} tahun
I A
<X
| 2. Gender Jant

[ Male l:'edaki

I Female Perempuan

3. Ethnicity Emik
O Mualay Melayu
O Chinese Cina
[ Indian India
[ Other Lain-lain:

N
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4. Religion Agama
[ Islam fslam
[0 Buddhism Buddha
[ Christianity Kristian
O Hinduism Findu
[J Other Lain-lain:

S. Highest Education Level Tahap Pendidtkan Tertinggi
[ No formal education
Tiada pendidikan normal
[ Primary Rendah

O Sooonda:y(SPM/ evel or equivalen

i”""

'”()H(

a Lsi Rumah Bulanan

Bawah RMS5250 o

[ RM5250 - RM 11819 '
RMS5250 - RMIISI9

[J RM11820 and above
RMIT820 dan ke atas
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K. Marital staws Stams Perkahwinan

[J Single Bujang

O Married Berkahwin
[ Divorced Bercerai
[ Widowed Balu / duda

[ Separated Berpisah

9, Number of Children Bilangan Anak

O
02
O3

040% N
o Kx

I, an k. da. atan mana-mana ahli keluarga pernah didiagnosis
enyakit genetik (Contoh; Sindrom Down, talasemia, distrofi otot dan

e

12. Have you had any prior expcricn’ with genetic testing (e.g. newborn screening,
preconception genetic testing, or prenatal testing)?

Adakah anda pernah mempunyai pengalaman dengan wjian genetik (contohnya
saringan bayi baru lahir. ujian genetik pra-konsepsi, ataw wfian pranatal)?
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O Yes Ya
[0 No Tidak

13. Have you or your children ever visited a genetic clinic or had follow-up appointments
at a gencetie clinic?

Adakah anda ataw anak-anak anda pernah mengunjungi klinik genetik ataw menjalani
temujani susulan di klinik genetik?

[0 Yes Ya
] No Tidak

Section B: Percepﬁnn of Genetic Disease and Genetic Testing

) adap penvakit genetik
dan ufian genetik, ¢ 7 rawatan, dan kesedaran

until the baby is borp,

Prenatal: Peristin
kehamilan sehlngga

Pomuulvl?( ts of conditionsaflecting the mother or baby after birth.
Pgﬂ;a%l’mmn atau keadaan yang bérlaku kepada thu ataw bayi selepas kelahiran,
>
l. How likely is it for a child to be bom with a genetic condition?
Apakah kebarangkalian seorang kanak diiahirkan dengan penvakit genetik?
[J Very small (less than one affeeted child per million births)
Sangat kecil (kurang daripada satu bavi terjejas bagi setiap sejuta kelahivan)
[ Small (one affected child per 10,000 - 100,000 births)
Kecil (satu bavi terjejas bagi setiap 10,000 — 100,000 kelahivan)
[ Moderate (one affected child per 100 - 1,000 births)
Sederhana (satu bayi terjejas bagi setiap 100~ 1,000 kelahiran)

-

.
Wy

87

&



88

2. Most genetic diseases have been identified within the past 30 years. Do vou think
modern medicine can treat genetic discases?

Kebanvakan penvakit genetik relah dikenal pasti dalam tempoh 30 tahun yang lalu.
Adakah anda rasa perubatan moden boleh merawat penvakit genetik?

O Yes Ya
[ No fidak
[0 Not sure Tidak pasti

3. Genetic diagnostics are important for identifying genetic diseases. Do you think
prenatal genetic diagnostic procedures can help reduce the risk of having a child with

< v
a genetic condition? C\ K\

Section C: Parental Perspectives on Genomic Newhorn Screening (gNBS)
Bahagian C: Perspektif Thu Bapa terhadap Saringan Genomik Bayi Baru Lahir (¢NBS)

Genomic newbom screening (gNBS) is a test using genomic sequencing to identify DNA
changes and detect medical conditions in newboms who are asymptomatic.



Saringan genomik bayi baru lahir (gNBS) talah satu ujian yang menggunakan penfufukan
genom untuk mengenal pasti perubahan DNA dan mengesan keadaan perubatan pada bayi
baru lahir yang tidak mempunyai sebarang gejala,

This section explores parents’/guardians™ attitudes, perceived benefits and risks, and overall
perceptions of gNBS, The information will help understand parents’/guandians’ perspectives
and guide strategies 1o communicate the impontance and implications of gNBS,

Bahagian ini meneroka sikap, anggapan ibu bapa / penjaga tevhadap manfuat dan risiko,
serta fanggapaan secara menveluruh terhadap gNBS. Makiumat ini akan membantu
memahami perspektif ibu bapa / penjaga dan memberi panduan tentang strategi komunikasi
berkenaan kepentingan dan impiikasi gNBS.

l. Before reading the pamphlet. have you heard of newbomn screening programmes
before?

Sebelum membaca risal ‘ hka dengar tentang program sarin, N
bayi baru lahFvebetim ini? . i&
v
R

newborn screening (gNBS)

anda mendengar tentang saringan genomik

s W

€3 Cﬂ Not sure Tidak pasti
N
-
/3. Based on your curtent undernlnd’mf from the pamphlet provided, do you think that

genomic newborn screening (eNBS) should be used in testing all healthy newborns?

Berdasarkan pemahaman anda sekatang daripada risalah yvang dibevikan, adakah
anda fikiv bahawa saringan genomik bavi baru lahir (¢gNBS) patut dilukukan kepada
semua bayi baru lahir yang sihat?

[ Yes Ya
[ No Tidak
[ Not sure Tidak pasti

-

-
W
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4. Would you prefer to know about the conditions detectable through gNBS before
becoming pregnant?
Adakah anda lebih suka mengetahui tentang keadaan yang boleh dikesan melalul
2NBS sebelum hamil?
[ Yes Ya
[ No Tidak

[0 Not sure Tidak pasti
5. In your opinion, what are the possible advantages of genomic newborn screening

(gNBS)? (Sclect all that apply) K\
v
Pada pendapat anda. apakah leelnhan _wmg mungkm ada padu saringan gcnom:li\(
— -

6, Tn your opinion, what are the potential nisks of genomic newborn screening (gNBS)?
(Select all that apply)

Pada pendapar anda, apakah risiko yang mungkin berlaku dalam saringan genomik
bavi baru lahir (gNBS)? (Pilih semua vang berkenaan)
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[J Concern that genetic information may be used without consent or breached
Kebimbangan  bahawa maklumat  genetik  mungkin  digunakan  tanpa
persetujuan arau berlaku kebocoran data

[0 Anxicty about the child's future health afier knowing genctic results
Kerisauan tentang kesthatan masa depan anak selepas mengetahui keputusan
genetik

[ Worry about high costs of genetic testing and subsequent treatment
Kebimbangan rentang kos tinggi wjian genetik dan rawatan susulan

[ Difliculty making decisions based on genetic results
Kesukaran membuat keputusan berdasarkan keputusan genetik

[J Worry that the child may face discrimination - K,\
Kebimbangan bahawa anak mungkin akan didiskvintinasi ,\( K‘;

tusan yang salah

iptoms appear

g selepav menerima keputusan genetik
r cullunl beliefs lboul fatc ot destiny
kg)erca’uan peribadi atau Inalava tentang takdir atau

J This section examines parcms':‘gunrdiar& preferences regarding the timing, setting,
personnel and consent process for gNBS. The information will help inform parent-centred
approaches for delivering gNBS services.

Bahagian ini menilai pilihan ibu bapa/penjagae mengenai masa, tempat, pihak yang terlibat
dan proses mendapatkan persetujuan untuk gNBS. Maklumat ini akan membantu
memakiumkan pendekatan yang berfokuskan ibu bapa dalam penvampaian perkhidmatan
gNBS.



2. Who do "g’

1.

When should genomic newborn screening (gNBS) be discussed with parents?
Bilakah saringan genomik bavi haru lahir (gNBS) sepatutnva dibincangkan dengan
thu bapa?
[ Before pregnancy (preconception)
Sebelum kehamilan (prakonsepsi)
[J During pregnancy {antenatal)
Semasa kehamilan (antenatal)
[J At birth (before discharge from the hospital)
Semasa kelahivan (sebelum discaj dari hospital)
[ After birth (e.z. at the 6-week postnatal cheek)
Selepas kelahiran (contohnya pemeriksaan postnatal pada minggu ke-6) /\(

Ormprome——— ()
PN

s ¥ 2

Saya nudak pasti

o

& Kk
m s ing (gNBS)?

n genomik bayt baru

s speCia;listdocml‘)
pediatrik (doksor pcmﬁ Aanuk-knuqb

O Genetic counsellor 4
Kaunselor genetik v
[J Clinical geneticist
Pakar genetik kinikal
[ Nurse
Jururawat

-

.
Wy
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[ 1 am not sure
Saya tidak pasti

3. Where should the discussion about genomic newborn screening (gNBS) take place?
(Select all that apply)

1) manakah perbincangan tentang saringan genomik bayi baru lahir (gNBS)
sepatutnyva dijalankan? (Pilih semua yang berkenaan)

[J General practitioner’s clinic

Klintk doktor umum
[ Obstetrics / antenatal clinic
Klintk obstetrik / antenatal
[J Hospital (inpatient ward or maternity unit) /\(
Haospi it de i p
[0 Dedicated genetic counselling tnit A - [
siBAL v

SO R EE e N

materials (pamphlet, we

o
s

videu

-
2
tes.,

; ¢ their consent for gentie testing for newboms
ibi bapa periu memberikan persetujuan mercka untuk ujian genetik bagi
bayi barw lahir .
[J No, the testing should be done routinely for newboms without parental
consent :

Tidak, wjian tersebut sepatutnyva dijalankan secara rutin bagi bavi baru lakir
tanpa persetufuan ibu bapa
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5. When do you think parents should be asked 1o give their consent for newbomn
genomic testing?
Bilakah anda fikiv bahawa ibu bapa patut diminta memberikan persetujuan untuk
saringan genomik bavi baru lahir?
O During pregnancy Semasa kehamilan
[0 At birth Semasa kelahiran
[ Not sure Tidak pasti

6. How should information about genomic newborn screening (gNBS) be provided to
parents? (Select all that apply)

Bagaimanakah maklumat maklumat tentang saringan genomik bayi baru lohir
(gNBS) patut diberikan kepada ibu bapa? (Pilih semua yang berkenaan)

face lﬂshl\sum wnh a
AgUN SECUrd bcmmka

gan pilihan di atas

, who should be'oﬂlﬂ genomic newborn sereening (gNBS)? (Select

Pada pendapat anda, siapakah yal?ﬁatut ditawarkan saringan genomik bayi haru
lahir (gNBS)? (Pilith semua vang berkenaani
[0 All newboms, regardless of family history
Semua bayi baru lahir, tanpa mengira sejarah keluarga
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[0 Newborns with a parent or sibling with a known genetic condition
Bayi baru lahir yang mempunyai ibu bapa atau adik-beradik dengan penyakit
generik yang dikerahui

[0 Newboms with a family history of genetic disease (any relative)
Bayi baru lahir yang mempunyai sejarah keluarga penyakit  genetik
(mana-mana ahll keluarga)

[ Newborns admitted to the neonatal intensive care unit (NICU)
Bayi baru lahir yang dimasukkan ke unit rawatan rapi neonatal (NICU)

[ Newborns identified as high-risk by their doctor
Bayi baru lahir yang dikenal pasti berisiko tinggi oleh doktor

O Iam not sure

Sava tidak pasti ,\(
8. What information is important for flarents to know when 'ding ,m-wbgl/:\

L

pa semasa membuar
Vang herkenaan)

-~ C@ Discdses being tested for
// % N Penyphit yang diuji
P L
Keterikan keadaan penvakit
[ Likelihood and timing of svrgom onset
Kebarangkalian dan masa gqala bermula
) Whether there is treatment for the diseases
Sama ada terdapat rawatan untuk penyakit tersebut
[ Whether results apply ta other children
Sama ada keputusan wjtan terpakat kepada anak lain

-

-
W
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[ Impact on other children (c.g.. need for testing)

Kesan kepada anak lain (contohnya keperluan untuk ujian)

[0 Possibility of re-contacting parents if new diseases are discovered
Kemungkinan ibu bapa dikubungi semula sekivanva terdapat penemuan
penvakit haharu

[0 Whether my child’s samples will be retained for research purposes

Sama ada sampel anak sava akan disimpan untuk twjuan penyelidikan

Section E: Ethical and Logistical Considerations

Bahagian E: Pertimbangan Etika dan Logistik

This section assesses parents’/guardians’ views on data privacy, storage and future use of
genomic information and funding of gNBS. The information will help guide policies lo\( "\
ensure ethical and , >

Bahagian ini memlm pandan n llm bapwperyaxa lerimdap privasi dam peny
penggunaan maldum genom 1 masa Imhpan serta pembiayaan t imi
akan membantu da bqgl l(npmw&aa W‘m S ll dan

holeh diterima. v
I. Who should pay for genetic testing for petvborms?

Siapakah yatg patut membayar wji k untwk bayi baru lahir?
ividuals @ g\

‘ in&am:qﬂm\mrs kesihatan

/ /i \D:Jyou think your newborn’s gcnon'% data should be stored in the hospital system for

//\Y -~ future clinical care?

/\
-/

Adakah a ktr bahawa data galbmik boyi baru lahir mnda patut disimpan dalam
sistem hospitaluniuk kegunaan pevy@lm klinikal pada masa hadapan?
1

O Yes Ya
1 No Tidak
[ Not sure Tidak pasti
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3. Do you think your newbom’s genomic data should be stored in a research database
(potentially shared with other researchers)?
Adakah anda fikir bahawa data genomik bavi baru lahir anda patut disimpan dalam
pangkalan data penvelidikan (berkemungkinan dikongsi dengan penvelidik lain}?
[J Yes, with my explicit consent each time it is used
Ya, dengan persetufuan jelas sava setiap kali data tersebut digunakan
[J Yes, with a one-time general consent at the time of testing
Ya, dengan persetufuan wumum sekali pada masa ujian
[ No. I would not want it shared for research purposes
Tidak, saya tidak mahu data tersebut dikongsi untuk tujuan penyelidikan

O Not sure -
Tidak pasti .
N )
4, Ifstored, how ;ong ;]; your c;|;§nomlc ;la ; t%g Kx
Jika disimy qupa lama. dalagcmltm;d' anda patut d‘id X\

-

O Untilfth eund-u‘g{(alm(

- “"*W"‘ac«,‘ﬁ*‘?‘e

3

S. 1 new health or genetic findings are discovered from reanalysis of your child's stored
-/ sample in the future, would you want to receive the updated results?

Sekiranva penemuan baharu kesiharan atay genetik ditenmul daripada analisis semula
sampel anak anda pada masa hadapan, adakah anda ingin menerima kepuiusan
kemas kini?
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[0 Yes Yu
[J No Tidak
[ Not sure Tidak pasti

6. Do you think genomic newborn screening (gNBS) should be managed differently
from standard or expanded newborn screening in terms of guidelines, consent,
procedures, policies, or follow-up?

Adakal anda fikir bahawa sarvingan genomik bayi haru lahir (gNBS) perlu divruskan
secara berbeza daripada saringan bavi baru lahir biasa atau terluas dari segi garis
panduan, proses persetujuan, prosedur, polisi atau susulan?

O Yes Ya
0 No Tidak - 1 K/\

v
The survey has ended. Thank you for your ¢ mn—m /\dey.
Soal selidik in telah tamar. 'l'eh'nu KahiRl alas 53 ?‘ lam kafian ini.

o
Q,i\

< |V




