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ABSTRACT

The concept of severity in healthcare is multidimensional and subjective. Itis a
primary consideration in reproductive genetic carrier screening design where the
focus is providing reproductive couples with information about the chance of severe
genetic conditions in their offspring. When offering this screening, it is important to
understand how condition severity is perceived and incorporated into reproductive
decision-making. We analysed data from forty-one semi-structured interviews with
people who received a screening result indicating an increased chance for having
children with a genetic condition. Thematic analysis revealed a desire for
comprehensive information about the condition including clinical features, prognosis,
impact on quality of life, and treatment/management options. Participants integrated
this information with their personal circumstances, beliefs/values, and lived
experience to form a perception of the severity of the condition. For rare and
reduced-penetrance conditions where clinical information was limited or ambiguous,
decision-making was more complex and greater anxiety was experienced. For
conditions with a severity spectrum, reproductive decisions were based on the
‘worst-case’ clinical presentation. Where the impact of the condition was perceived
as significant, the imperative to avoid that condition in future children appeared to be
greatest. Participants reported feeling that knowing their increased reproductive
chance of the condition conferred a responsibility to avoid the condition, to prevent
suffering and/or reduced quality of life for their children and future generations.
These findings offer critical insight into how severity is perceived and the role it plays
in reproductive decision-making and justifies a carefully considered approach to

screening panel design.
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INTRODUCTION

Reproductive genetic carrier screening (RGCS) offers information to prospective
parents about the chance of having children with an autosomal recessive or X-linked
genetic condition (1). Due to the nature of recessive inheritance, carrier couples
often have no family history or knowledge of the condition until the birth of an
affected child. Following this diagnosis, parents can experience significant grief and
loss facing their child’s severe disability, suffering or, in some cases, premature
death. Awareness and availability of RGCS is increasing and many professional
societies now recommend it is offered to people planning a pregnancy or early in
pregnancy (1,2). There is general consensus that screening should focus on severe
conditions. However, the concept of severity is difficult to define due to its subjective
and context-dependent nature (3). An understanding of genetic risk enables
reproductive couples to make informed decisions which may include using
reproductive interventions to avoid having children with the condition. For example,
opting for in vitro fertilisation (IVF) with preimplantation genetic diagnosis (PGT-M) or

prenatal diagnostic testing (PND) with selective termination.

Severity has been defined as the degree of suffering caused by the condition or the
effect on quality of life (4). Severity, therefore, carries with it an element of how the
condition is experienced, both by the affected individual, and their family. Perceptions
of severity are inherently complex with various dimensions and not all who have a
particular genetic condition experience or conceptualise their condition in the same

way (5). Many interconnecting medical, temporal and socioeconomic factors
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contribute to one’s view - for example, family situation, access to quality healthcare
services and availability of effective treatment options (6). Quantifying or
standardising the concept of severity has proven to be challenging, particularly for
conditions with variable presentation or penetrance (3). Several attempts have been
made to develop algorithms stratifying conditions based on their severity (7,8).
These algorithmic approaches typically prioritise clinician opinion and biomedical
data. Research or engagement with people and families living with genetic
conditions has been limited. However, there appear to be differences in how
conditions are defined and categorised under these algorithms compared to the

reality of those experiencing them (5).

The Australian Reproductive Genetic Carrier Screening study (known as
“Mackenzie’s Mission”) investigated how best to provide an accessible, nationwide
government-funded RGCS (9). A panel of ~1300 genes associated with over 700
genetic conditions was developed, the ‘severity’ or ‘seriousness’ of the condition
being one of the primary considerations for gene inclusion (10). Gene inclusion was
based on conditions that a multidisciplinary committee assessed as being severe
enough that people may choose to access reproductive intervention to avoid having
children with the condition (9,10). Recognising that any assessment of severity is
subjective, the study incorporated methods to explore the reproductive choices made
by people who received “increased chance” results to inform future program design.
The decisions around condition inclusion/exclusion ultimately shapes what results
are returned to couples. Offers of RGCS need to integrate the clinical understanding
of condition severity with the perspectives of those who are undertaking screening in

order to provide information that is relevant to prospective parents for their
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reproductive decision-making. Therefore, we conducted a sub-study within
Mackenzie’s Mission which aimed to explore how participants who received
increased chance RGCS results perceived the severity of the identified genetic
condition and how these perceptions influenced their subsequent reproductive

decisions.

METHODS

Study setting

This study used a qualitative approach to explore experiences and perceptions, with
respect to condition severity, of people who received increased chance results
through RGCS offered in Mackenzie’s Mission. The Mackenzie’s Mission research
protocol is published elsewhere (9). In brief, participants were reproductive couples
over 18 years old, either planning a pregnancy or in early pregnancy (<10 weeks’
gestation). Couples were recruited by their healthcare provider. Couples accessed
pre-test information and provided consent, via an online portal. Consenting couples
then provided saliva samples for testing. Increased chance couples received genetic

counselling and had access to funded PND or one funded cycle of IVF with PGT-M.

Post-result interviews

Each individual who received an increased chance result was invited to take part in a
one-on-one interview three months post-result. The invitation email was sent
separately to both members of the reproductive couple followed by a reminder email
if no response was received. We purposively sampled to include perspectives from
participants carrying a diverse range of genetic conditions as well as those pregnant
at time of enrolment. Interviews were conducted via telephone (by ET, ADA, and BM)

between June 2021 and November 2022. Verbal consent was obtained at the start of
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each interview. The semi-structured interview guide was developed by the
Mackenzie’s Mission psychosocial and epidemiology sub-committee, including a
broad scope of suggested topics, open exploratory questions, and conversation
prompts. All interviews were audio-recorded and transcribed verbatim. Transcription
was completed by a professional transcription service or a student researcher and
checked against recording for accuracy. Names/identifiers were removed and

replaced with pseudonyms and a unique study code.

Severity sub-study

To explore perceptions of severity and their role in reproductive decision-making,
transcripts from all three-month post-result interviews were analysed (by ES) with a
specific focus on severity. Discourse relevant to severity was identified through close
reading of the transcripts looking for specific instances where severity was
discussed, referred to, or where it appeared to have influenced decision-making.
This was followed by reflexive thematic analysis of the relevant content using a six-
stage analytical framework (11,12). This involved familiarisation with the raw
interview data with first impressions documented, then systematically free-coding
each anonymised transcript, inductively developing a coding system. Related codes
were then grouped, identifying candidate themes which were then refined,
categorised, and named. To establish consensus and enhance reliability, 10 of the
interview transcripts were co-coded (by ET). Coding and establishment of themes
was an iterative and collaborative processes. ES maintained a reflexive journal
throughout the study regularly documenting thoughts, emotional responses, biases
and assumptions held that may influence the interpretation of data. These reflections
were used to critically evaluate positionality in the research, enhancing the

transparency and rigor of analysis.
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RESULTS

Participant characteristics

In the Mackenzie’s Mission three-month post-result interviews, a total of 41
participants (26 female, 15 male) representing 33 reproductive couples took part
(Table 1). Interviews ranged from 20 to 93 minutes. In two couples, one member of
the couple had a dominantly inherited genetic condition not screened in Mackenzie’s
Mission. Four participants from independent couples already had a child with a

genetic condition before taking part in Mackenzie’s Mission.

When the 41 interview transcripts were assessed for this sub-study to identify
discourse around condition severity, 35 participants had considered condition
severity a significant factor in their decision-making. Observation of the 6 transcripts
in which severity was not described as contributing to decision-making showed
characteristics including: already going through IVF, having made a decision (after
receiving their results) to not have more children, a decisive (less contemplative)
approach to decision-making or lack of engagement/misunderstanding of interview

question.

THEMES

1) Defining severity: understanding the impact of the condition
Upon receiving the result, all participants recalled seeking as much information about
the condition as possible, particularly with respect to clinical presentation,
prognosis/life expectancy, impact on quality of life, impact on daily life of future

children and treatment/management options (Table 2, Quote 1). These aspects
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framed how severity was defined by participants. The information was desired at the
point of result disclosure and acquired through the study genetic counsellor/specialist
as well as via subsequent web-based searches. Some participants recalled feeling
that the inclusion of the condition on the screening panel implied that it was deemed

severe enough to justify screening for it (Table 2, Quote 2).

Participants who perceived that they had received comprehensive information about
the condition appeared to find it easier to assess condition severity and to make
reproductive decisions. For very rare conditions, the lack of available research and
information appeared to limit these participants’ ability to develop a perception of
severity (Table 2, Quote 3). Such unknowns and gaps in information appeared to

cause anxiety and stress among participants (Table 2, Quote 4).

Conditions with variable clinical presentation or penetrance meant that information
provided about these conditions was perceived as ambiguous, contributing to
difficulty in decision- and meaning-making (Table 2, Quote 5). Participants appeared
to find using this information for decision-making challenging and ultimately tended
to focus on most the severe manifestation of the variable condition in developing a
perception of severity (Table 2, Quote 6). Considering these ‘worst’ scenarios

elicited emotional responses that drove decision-making.

2) Perceiving Severity: contextualising clinical information
While there were a range of external factors influencing how the severity of the
condition was defined by participants, there also seemed to be a process by which

people acquired that information, processed it, and integrated it with their own
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personal values, beliefs, perceptions, and lived experience. This pathway of
meaning-making contextualised the objective clinical information. Participants
applied this information to their own personal situation and circumstances and

ultimately developed their own perception of the severity of the condition.

Previous knowledge or awareness of genetic conditions seemed to influence this
meaning-making process. Participants with no family history or lived experience of
genetic conditions expected a healthy child and any deviation from this outcome
appeared difficult to reconcile (Table 2, Quote 7). The increased chance result was
described as a shock and the unfamiliarity of the condition often led to the participant
perceiving it as severe and to be avoided through reproductive choices (Table 2,

Quote 8).

Participants with previous knowledge or awareness of genetic conditions showed
characteristics that demonstrated greater preparedness for the possibility of an
increased chance result. The effect of these previous experiences was influenced by
whether their experience had been viewed positively or negatively and if they had a
role in caregiving or supporting the person with the condition. Positive interactions
involved people affected by a genetic condition that the participant perceived to have
good quality of life whereas negative interactions involved a low perceived quality of

life.

Positive previous experiences provided context for the condition identified through
RGCS. In this circumstance, participants tended to have a more holistic view of the

condition and disability more generally. They seemed to also consider the person
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behind the condition. For these participants, there was a perception that genetic
conditions can be managed and people with genetic conditions have positive
aspects to their lives and thus the condition may not necessarily need to be avoided

through reproductive decisions (Table 2, Quote 9).

Negative previous experiences of a genetic condition highlighted the possible
challenges faced by people with genetic conditions, their families and the wider
community. Such experiences included more severe presentations of the condition,
or instances where a condition was poorly managed, so it significantly impacted
quality of life. Witnessing hardships or daily struggles first-hand gave insight into the
reality of living with a genetic condition. For example, Amina’s first child passed away
from a genetic condition and, through Mackenzie’'s Mission, she learnt that she and
her partner also had an increased chance for another condition. The experiences of
Amina and other participants seemed to facilitate a more comprehensive
understanding of genetic conditions and disability and elicit a stronger desire to avoid
having children with the condition for which they received an increased chance result
(Table 2, Quote 10). Previous experiences of a serious genetic condition also
seemed to increase awareness and anxiety about the possibility of genetic

conditions (Table 2, Quote 11).

The two participants with a genetic condition themselves expressed reluctance to
have a child with their condition. They compared their condition with the condition
identified through RGCS, using their own condition as scaffolding for assessing the
severity of the condition for which they received an increased chance result (Table 2,

Quotes 12 & 13).

10
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Often participants reflected on their own childhood and identified aspects of their life
they valued or felt were fundamental in their development. If the condition impacted
these aspects of life, then the condition or those particular features were perceived
as more severe. Some participants described a greater sense of loss in opportunity
and quality of life when considering having children who might not experience life the

way the participant had (Table 2, Quote 14).

3) Applying Severity: influence of perceptions on reproductive decisions
How participants viewed the condition and perceived its severity appeared to
strongly influence whether they wanted to actively avoid it through their reproductive
decisions. For conditions that were perceived by the participant as mild, there tended
to be less need or urgency to take steps to avoid having children with the condition
(Table 2, Quote 15). Unmistakably, across all participants, as the perceived severity
increased, so did the desire to avoid that condition in pregnancy (Table 2, Quotes 16
& 17). Among all participants, both IVF with PGT-M and PND with pregnancy
termination were ubiquitously viewed as challenging pathways. In some instances,
participants described considering the condition severity with respect to the hardship
of reproductive interventions (Table 2, Quotes 18 & 19). Female participants facing
the physical experience of pregnancy and potential termination appeared more risk
averse, while male participants tended to view the statistics optimistically and were

more pragmatic in their approach to termination.

Many participants described a parental instinct to protect their unborn child. They

wanted to prevent the child from suffering or experiencing the social/medical

11
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challenges associated with severe genetic conditions. Multiple participants
articulated that they would prefer to go through the challenges of reproductive
intervention now to avoid future challenges associated with having children affected
by a severe genetic condition (Table 2, Quote 20). Participants shared concerns
about the impact on them as parents of a child with a severe genetic condition.
Some doubted their ability to provide the necessary care and support to a child with
significant health issues/disability. (Table 2, Quote 21). Female participants often
reflected on the emotional and caregiving challenges while male participants tended
fowards logistical and financial implications. Participants also considered the impact
of the genetic condition on their family unit and reported feeling it was ethically
problematic to bring a child into the world with a severe condition considering the
medical and/or social challenges they would face (Table 2, Quote 22). This perceived
ethical obligation to avoid having children born with a severe condition also included
consideration of future generations. For some participants, a decision made now
could prevent transmission to offspring and they expressed an interest in minimising

the impact of the condition in the population.

4) Needing support in conceptualising severity: desiring clear and direct
communication from healthcare providers
When reflecting on their experience of receiving their increased chance result, some
participants emphasised that their expectations of healthcare providers were to
provide information about the condition and its impacts (Table 2, Quotes 23 & 24).
There was a recognition that this information was crucial to inform reproductive
decisions (Table 2, Quote 25). Participants described how the information shared by

healthcare providers was central in forming understanding of the condition and its

12
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severity. Furthermore, how the condition was presented appeared to shape initial

perceptions of the condition (Table 2, Quotes 26 & 27).

Many participants looked to their healthcare providers for guidance as to what
reproductive decisions they should make. Some appeared to lack the confidence
and framework to make the decisions themselves and thus desired more
involvement from their healthcare provider during reproductive decision-making

(Table 2, Quote 28).

DISCUSSION:

Our study provides important insight into how perceptions of condition severity are
formed and influence reproductive decision-making following an increased chance
RGCS result. Conditions were understood through information seeking, drawing on
healthcare provider descriptions of the condition and web-based information. This
information was then scaffolded on personal experiential knowledge of genetic
conditions, health concerns and disability to create a perception of the severity of
that condition. The belief that a condition is severe served as justification for choices
regarding use of reproductive interventions to avoid the individual, familial and
societal impacts of having children with the condition. When facing reproductive
decisions, perceived severity of the condition played a central role in decision-
making. Where there was limited or ambiguous information about the condition (or
variant/s), reproductive decision-making became more complex. Couples receiving
increased chance results looked to their healthcare providers for clear and
comprehensive information about the condition, and guidance and support around

reproductive decision-making. This novel study illuminates the process of making

13
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meaning of condition severity in the context of increased chance results following
RGCS and highlights the need for comprehensive decision-making support as

RGCS becomes more widespread.

The vast majority of genetic conditions are rare and lack public awareness (6). When
offering RGCS at population scale, most couples who receive an increased chance
result will have no prior knowledge or lived experience of the condition, or disability
more generally (13). Couples undertaking RGCS will need to make reproductive
decisions without experiential knowledge of the condition. Understanding the
increasingly complex clinical information required to make informed decisions about
pregnancy is challenging for patients (14). Adequate health literacy is required to
accurately assess the nature and severity of the condition (15). The need for clear
and comprehensive information about the relevant condition highlights our

participants’ desire to make well informed decisions.

As prognostic information was reconciled, it appeared to be integrated with personal
experience which framed the interpretation of condition severity. Experiential
knowledge, that which is gained through lived experience, contributes significantly to
one’s beliefs, perceptions and decision-making (16,17). Among our participants,
positive experiences or contact with people with genetic conditions created an
optimistic view of managing life with health issues, whereas the more negative
experiences reinforced the challenges faced by individuals and their families.
Experiential knowledge can be valuable in helping a person understand what it might
be like to have children with a genetic condition, but as experiences and perception

of severity can vary, one person’s experience may not represent all experiences,

14
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potentially leading to misconceptions about the condition. For participants in our
study without any relevant experiential knowledge, facing reproductive choices was
overwhelming with fear-based responses appearing to drive decision-making. For
some, contact with patient/online support groups facilitated deeper conversations
about the reality of life with an affected child. Exploring a person’s perception of the
severity of a condition can provide a deeper understanding of how they are defining
and understanding condition severity in the context of their lived experience,
personal values and situation. An improved understanding of how perception of
severity is developed and its influence on reproductive decisions may enable more

effective genetic counselling.

For some, the inclusion of the gene (and its associated condition) on the RGCS
panel was seen as a confirmation that the condition was severe and an endorsement
of screening for the condition. Thus, the clinical categorising of a condition as
‘severe’ has potential implications for how it is perceived (18). A condition included in
the screen was presumed by participants in our study to be severe enough to justify
screening for and, therefore, severe enough to justify taking steps to avoid in
offspring. This finding has important implications for the aims and design of

population-wide RGCS and supports a cautious approach to gene inclusion.

The decision to actively avoid the condition through reproductive options appeared
more straightforward for couples who had adequate information to assess the
severity and perceived the condition as very severe. However, reproductive
decisions were more convoluted when the information was ambiguous or limited.

Less information is available describing the nature of very rare conditions and

15
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protocols for treatment and management may not be clearly defined. As principles of
screening (19,20) require the condition to be well understood, very rare conditions do
not align with this population screening criterion. However, the infrequency with
which they occur could continue to preclude inclusion in RGCS panels despite their
potential severity and utility in reproductive decision-making. Advances in screening
technology now mean these conditions can be included despite their rarity but the
lack of information does make reproductive decision-making more complex. While
acknowledging the challenges in making reproductive decisions based on limited
clinical information about very rare conditions, participants in this study valued the

results and expressed gratitude for the awareness of their risk.

Greater decision-making complexity was also observed where the condition was
highly variable and for conditions with reduced penetrance. In these situations, the
“‘worst-case” presentation of the condition appeared to serve as a decision-making
reference point. This is understandable but challenging for conditions where the
most severe presentation is rare (e.g. alpha-1-antitrypsin deficiency). There is no
consensus on how likely the most severe presentation should be for a gene to be
included in an RGCS panel. Including highly variable and reduced penetrance
conditions may lead to unnecessary reproductive interventions. Further
consideration is needed to weigh this outcome against the potential to avoid severe
cases. If such conditions are included in RGCS panels, it is imperative that
reproductive couples have access to genetic counselling to support their decision-

making.
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Participants in our study expressed a strong desire for a healthy child. Reproductive
decision-making also appeared to be driven by a perceived moral or societal
obligation to avoid having children with the condition, even, in cases of
mild/moderate perceived severity for some. The pressure of this perceived parental
responsibility could have the potential to impede reproductive autonomy (21). The
“‘good-parent belief” is applied in medical decision-making of parents of seriously ill
children (22). In sum, “The good parent makes informed, unselfish decisions in the
child’s best interest” and ‘“tries to prevent suffering and protect health” (23). This
model can be translated to the RGCS setting, where the described child is a
potential future child. Thus, prospective parents may perceive a strong imperative to
make “good” decisions on behalf of future children, to protect them and, where

possible, mitigate the challenges they may face.

To optimise reproductive utility, it is important that reproductive decisions are
sufficiently informed and align with participants’ values. Genetic counsellors promote
reproductive autonomy by using a predominantly non-directive approach providing
balanced information and supporting the patient reproductive decisions (24).
However, our participants articulated desire for guidance and reassurance when
choosing their reproductive path, challenging this non-directive model. An alternative
approach to genetic counselling is a shared decision-making model where some
guidance on the behalf of the healthcare professional is acceptable in the context of
facilitating the decision-making process but not the outcome (24,25). Participants
lacked the experiential knowledge of the condition and appeared to feel unqualified
or ill-prepared to navigate reproductive decision-making. Thus, genetic counsellors

could take an active role by engaging the patient in discussion about perceived

17
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severity of the condition and how they are contextualising information within their
own life experiences whilst gently challenging any assumptions and misinformation.
In making informed reproductive choices, genetic counsellors can facilitate the
process by providing a structured approach to working through the considerations.
Other tools such as decision aids and interactive web-based information resources
may also be useful and have been developed to support decision-making (26). Such
tools could facilitate shared reproductive decision-making in line with the couple’s
values and beliefs, presenting the information in a clear, accessible, and methodical

way.

LIMITATIONS

This study, the first of its kind in which participants had been offered population level
RGCS for a very large number of genes, included a wide range of perspectives in
this qualitative dataset. Nonetheless, the sample, and the larger Mackenzie’s
Mission study, has limited participation by people who are not actively engaged with
the healthcare system as the program required enrolment following an appointment
with a primary healthcare professional. Therefore, our participants may be more
proactive or information-seeking when compared to the general public which could
influence how they develop a perception of condition severity and make reproductive
decisions. Generalizing these findings to population groups not included in this study
may be problematic. This qualitative study did not aim to quantify or compare the
different patient groups and their experiences and further research is required to

comment on the frequency or correlation between differing views.

CONCLUSION

18
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Population-wide accessible RGCS has the capacity to shift the norms that influence
what a society perceives as a severe condition, what is considered routine care, and
what are acceptable interventions (27, 28). Thus, careful consideration is needed
when deciding which genes are included in such screening panels. Our findings
highlight the complex subjectivity behind perceptions of severity and the need for
RGCS programs to be judicious when deciding what conditions to include, and how
to provide information to those making decisions to undertake screening.
Implementation of population-wide RGCS necessitates strong context-bound inquiry
into the perception and experiences of the population for which RGCS is being
designed and intended. While acknowledging the challenges in making reproductive
decisions based on limited clinical information, participants in this study valued the
results and expressed gratitude for the awareness of their genetic risk. Genetic
counsellors have the requisite expertise to synthesise complex and potentially
uncertain clinical information in a way that promotes understanding. Recognising a
patient’s desire for more direct communication and guidance around decision-
making can help the healthcare professional support the couple through a shared
decision-making model. Given the potential complex decision-making that can arise
through RGCS, access to comprehensive support should be an essential part of any

RGCS program.
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