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ABSTRACT
This paper explores ways in which genetic risk foregrounds forms of responsibility while
dealing with reproduction. We analyzed individual and family semi-structured interviews
(n=35) with people at-risk for or affected by transthyretin-related familial amyloid polyneuropathy (TTR-FAP) and Machado-Joseph disease (MJD), which are late-onset neurological
diseases. Although generally considered as rare diseases, some areas in Portugal present the
world’s highest frequency for MJD and TTR-FAP. Thematic analysis of the data revealed that
participants drew on various – sometimes ambivalent and competing – understandings of their
genetic risk and their wish to have children. Some participants perceived the avoidance of genetic risk to be responsible behavior, while, for others, responsibility entailed accepting risks
because they prioritized values such as parenthood, family relationships and the value of life,
above any question of genetic disease. Some participants shared accounts that were fraught
with ambivalence, repentance and guilt, especially when children were born before participants knew of their own or their partner’s risk. Participants’ accounts also showed they make
continued efforts to see themselves as responsible persons and to appear responsible in the
eyes of others. We discuss findings in the context of participants’ negotiation between genetic
risk and their sense of responsibility towards themselves and others; we conclude that “genetic responsibility” is present not only in accounts of those who chose not to have children but
also in those who make an informed decision to have at-risk children.
Keywords: genetics; decision-making; familial amyloid polyneuropathy; hereditary ataxia;
Machado-Joseph disease.

What is known about this topic:
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Reproductive decision-making is a complex process. Literature on reproductive decisions in
the context of late onset neurological diseases is mostly focused on Huntington disease.

What this paper adds to the topic:
This is the first study to report on reproductive decision-making of persons at-risk or already
affected by TTR-FAP and MJD, which are late-onset neurological diseases. This paper aims
to contribute to filling that gap by examining retrospective accounts of reproductive decisions
in people affected by or at risk for these diseases and other family members.
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1. INTRODUCTION
People with a family history of hereditary disease commonly face a number of difficult questions about reproduction. They make decisions that entail weighing the risk of passing on
their family’s genetic condition to offspring, alongside considerations of their responsibilities
to themselves and others, including future relatives. The principal reproductive options facing
carriers of genetically transmitted diseases include having children without any intervention
and accepting the chances, using pre-natal diagnosis with a view to the selective termination
of an affected fetus (PND), pre-implantation genetic diagnosis (PGD), or deciding not to have
biological children. The last option may include gamete or embryo donation or adoption. The
rationale behind reproductive testing technologies lies in the security it provides to prevent
the transmission of genetic risks to future generations. This increased control over passing on
a genetic disorder raises questions of parental responsibility. While the wish to prevent genetic disease in one’s children is often strong and may be seen as “acting responsibly”, there are
other perspectives from which this would be contested.
In this paper, we report accounts about the reproductive decisions given by individuals at risk
for, or affected by, the late-onset neurological diseases (LONDs), transthyretin-related familial amyloid polyneuropathy (TTR-FAP) and Machado-Joseph disease (MJD). We explore the
reasoning set out in participants’ accounts on the ways in which genetic risk foregrounds different forms of responsibility in the rejection or acceptance of the risk of disease transmission
to offspring, and the ambivalence this may entail.

1.1. Genetic risk, reproduction and responsibility
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The notion of ‘genetic responsibility’ has been used in the literature with various meanings
(Leefman, Shaper, & Schicktanz, 2017). The term was first coined by Lipkin & Rowley
(1974) to describe the responsibility towards future generations by means of avoiding the inheritance of diseases. More recently, many authors asserted that genetically at-risk individuals
could indeed be considered (by family members or the society at large) to have the moral responsibility to take that knowledge into account when making decisions about their reproduction (Arribas-Ayllon, Sarangi, & Clarke, 2008; Hallowell, 1999; Novas & Rose, 2000; Petersen & Bunton, 2002; Taylor, 2004).
Feelings of responsibility play a major role in decision-making about reproduction for those
at-risk for genetic conditions. Reproductive decision-making is a complex psychological
process, involving cognitive, emotional, moral and unconscious dimensions. Literature on
reproductive decisions in the context of LONDs is mostly focused on HD (Decruyenaere et
al., 2007; Downing, 2005; Klitzman, Thorne, Williamson, Chung, & Marder, 2007; Quaid et
al., 2010; Richards & Rea 2005). These studies highlight the often emotionally-laden decisions of pursuing a prenatal test, and the trade-offs between wanting to avoid testing and hoping not to transmit the disease, as well as to not have children who would have to face the
same quandary in their turn as future adults.. They also evidence how the couples’ decisions
are sometimes further complicated by their strong wish for a child, which may conflict with
their compelling wish to prevent a child from getting HD.
One decision made by some definite or possible pre-symptomatic carriers is not to have children at all. Studies reported they would not want any child of theirs to be brought up by a parent who is likely to become unwell during their offspring’s childhood, irrespective of whether
the child would also be at risk (Downing, 2005; Klitzman, Thorne, Williamson, Chung, &
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Marder, 2007; Quaid et al., 2010). The study by Decruyenaere and colleagues (2007) also
identified personal experiences of growing up in a family with HD, and ethical concerns
about PND and PGD, as factors in the decision not to have children. Avoidance of the suffering of offspring and the ability to raise a healthy child were the main reasons stated in favor
of PGD among Portuguese TTR-FAP mutation carriers (Valdrez, Silva, Coelho, & Alves,
2014). This wish for the disease not to impact on a child's experience is often strong and is
often voiced in genetic counseling, but is much less often mentioned in the context of nonneurological diseases, even those that can also lead to the death of a parent (e.g. familial cancer syndromes). The family’s experience with the disease being tested is thus often used in
decision-making about reproduction to assess the level of suffering in future offspring and in
those around them. There is good research that highlights the wealth of experiential knowledge gained by having the disease or by having lived with affected family members, demonstrating its role as an important mediator of decisions in reproductive contexts (Boardman,
2014a; b). Taken together, these studies suggest that the responsibility for decisions about reproduction is perceived to go beyond a strict biomedical assessment, extending to lived experiences and personal and family values.
Notions of "genetic responsibility" also raise the spectre of broader societal forces, especially
eugenics, and force us to address the shape this perennial force may come to adopt in the 21st
century. Duster argued that decisions made about reproduction in the consumerist society of
the USA would in effect be eugenic, as they would arise from individual decisions taken under pressure of social conformity and raw market forces, without the application of direct
state intervention (Duster, 1990). If health insurance is not a collective social good but is seen
as a commodity, or if most families need both parents to work full-time, then the pressure to
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avoid a child with additional costs or challenges becomes stronger. Equally, choosing to have
a child who will grow up to become an adult at risk of a serious neurodegenerative disorder
may be seen as placing an unfair financial burden on them because of the social structure of
health care provision, in addition to the burden of the risk of disease. Previously, the term
"eugenics" implied centralised direction from the state. This is now being superseded by the
cumulative effect of many individuals making their own personal decisions but subject to
their social environment and by their (limited) access to healthcare. In spite of the commonly
accepted practice of non-directive genetic counseling, external circumstances can be powerful
influences. This is indeed a post-modern form of internalized social control, a biological selfdiscipline, as understood by Novas & Rose (2000).

1.2. The medical context: MJD and TTR-FAP
MJD and TTR-FAP are autosomal dominant and highly-penetrant LONDs. They are progressive and very incapacitating, and no effective cure is yet available. Individuals at risk – the
offspring of those who come to be affected or of known presymptomatic gene carriers – have
a 50% a priori chance of developing it and, thus, their children will be at a 25% risk. Both
diseases may be clinically heterogeneous, but lead to severe motor impairment, dependency
and premature death (Coelho et al., 2012; Sequeiros & Coutinho, 1993). In TTR-FAP, some
therapeutic measures are now available, including liver transplantation and, more recently,
tafamidis, a drug that may slow down disease progression. However, these treatments are not
available and effective for all patients, as they need to be undertaken at an early stage in the
disease and not all patients respond to tafamidis. In MJD, no medical intervention is currently
established as safe and effective; pre-symptomatic testing (PST) thus provides information
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without leading to any direct neurological benefit. Both are typically disorders of adulthood;
age at onset for FAP is mainly between 25 and 35 years (Coutinho et al., 2013), while for
MJD mean age at onset is around 40 years, although with a very wide range, with infantile
and juvenile cases known (Donis et al., 2016; Sequeiros & Coutinho, 1993).
The European prevalence of amyloidosis is estimated at 47/100, 000, of which TTR-FAP is
the most common form (Parman et al., 2016). The region of Póvoa de Varzim/Vila do Conde,
in the Northwestern coast, is the largest cluster of TTR-FAP patients worldwide, with an estimated crude prevalence of 163.1/100,000 (Inês et al., 2018; Sousa, Coelho, Barros, & Sequeiros, 1995). MJD is also generally considered to be rare, although Portugal has a relatively
high incidence. MJD (also known as spinocerebellar ataxia type 3, SCA3) is the most common SCA worldwide; estimated prevalence is of 1–5/100,000, with significant geographical
and ethnic variations (Martins et al., 2007). Some areas in Portugal present the world’s highest frequency for MJD: such is the case for the Tagus valley, in central mainland, and the
Azorean islands of Flores and São Miguel, with prevalence rates of 14.4/100,000, and
835.2/100,000 and 27.1/100,000, respectively (Sequeiros, Martins, & Silveira, 2012).
A national programme of PST was established in the mid 1990's, offering comprehensive genetic counseling and psychosocial support for MJD and later extended to all other LONDs,
including TTR-FAP and HD (Sequeiros, 1996). PST identifies whether an at-risk person is
likely to become ill later in life, and the risk for their current or future offspring, giving them
the opportunity to consider important life decisions, including reproductive choices. However,
despite efforts by the health services, knowledge of genetic risks may not be readily available
to the whole at-risk population and access to appropriate genetic counseling is limited, especially in more isolated areas.
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How persons consider and deal with genetic risks in decisions about reproduction is of great
public health interest, particularly in regions of high prevalence. To our knowledge, there are
no published studies addressing reproductive decisions for these diseases, despite the clarification of risks to future offspring being one of the main motivations for PST (Paneque et al.,
2019). This paper aims to contribute to the filling of that gap by examining retrospective accounts of reproductive decisions in people affected by or at risk for TTR-FAP or MJD, and
their family members.

2. METHODS
2.1. Design
This exploratory, qualitative study was drawn from a larger study examining processes of
communication about genetic risks in families affected by LONDs (Mendes, Sousa, Sequeiros, & Clarke, 2017; Mendes, Paneque, Clarke, & Sequeiros, 2019). We present here the
sub-corpus of data relating to participants’ accounts about reproduction, a relevant theme that
emerged during that analysis. The research perspective draws on work on the context-specific
distribution of knowledge and awareness for the formation of familial and personal beliefs
about genetic risks (Arribas-Ayllon, Sarangi, & Clarke, 2011; Atkinson, Featherstone, Gregory, 2013; Featherstone et al., 2006). The study was approved by the IBMC Human Ethics
Committee.

2.2. Recruitment and sampling
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By using the convenience and snowball sampling methods (Silverman, 2005), we recruited
participants through the Portuguese patients’ associations (PAs) for TTR-FAP and hereditary
ataxias (in the case of MJD). Inclusion criteria involved persons of three categories – either
those affected, those at-risk or other family members –, who had to be competent to give consent. An invitation letter and a leaflet with information about the study was circulated and
published in newsletters and websites of the PAs and broader social media, calling potentially
interested participants to contact the researcher. The information leaflet stated that the study
aimed to explore the participants’ experiences of communication about the condition within
their families. We also stated that any reports quoting their response in academic publications
and presentations would be anonymized. PAs also made the study known directly at members’
meetings; those agreeing to participate authorized their contact information to be sent to the
researcher, who then called them..

2.3. Participants
Data pertaining to reproductive decisions involved a sub-corpus of 18 of the 32 interviews.
Seven were group interviews, involving multiple family members (cf. Table 1). Overall, this
study comprised 35 participants out of 68 in all. Subsequent contact with two potential participants failed and one family interview with five participants was excluded because no confirmed familial diagnosis had been obtained at the time of the interview. All participants were
of white European ethnic background; further social and demographic details are provided in
Table 2.
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INSERT TABLE 1 HERE
INSERT TABLE 2 HERE

2.4. Data collection
Semi-structured interviews were conducted face-to-face by ÁM between April 2014 and June
2017, at a location chosen by participants (cf. Table 1). The interviewer had no previous relationship with the participants. All participants had the opportunity to ask questions about the
study and their informed consent was documented before they participated. Interviews were
audiotaped, transcribed and translated into English. Each lasted approximately one hour. Social, demographic and disease-related data were collected first, followed by an open question
about experiences of living with the disease or the risk for it. Interviews covered themes such
as the value of genetic information, motivation and engagement with genetic testing, and experiences of talking to relatives about test results or genetic risks more broadly. The interviewer probed participants about issues they found important and prompted them to clarify
and elaborate their arguments. He elicited thoughts and feelings about being a mutation carrier or being affected by a LOND, inheriting the disease and possibly having passed it to future
generations. Participants provided accounts of their decisions around testing, reproduction,
coping with the effects of the condition, medical treatments, and associated emotional consequences. Case summaries were created after each interview, highlighting the most relevant
aspects, contextual observations and emerging ideas about topics to discuss in future interviews (Strauss & Corbin, 1998).
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2.5. Data analysis
The transcribed interviews were analyzed thematically, using coding and constant comparison
methods (Strauss & Corbin, 1998).Each transcript and the corresponding interview notes were
read repeatedly by ÁM, and key topics mapped; any differences or similarities between participant accounts were noted. These were then manually coded by ÁM, using a system of
open and axial coding (Strauss & Corbin, 1998). Open coding is the initial stage of analysis
where each segment of the data is labelled and interpreted; axial coding is a process of inductively relating codes to each other within and among transcripts, to identify likely connections. Codes relating to reproduction were grouped together to develop categories in a process
of ongoing reflection about the themes within the data, according to their main features and
meaning. Findings were then interpreted with reference to a broad psychosocial framework,
aimed at understanding the interpersonal context that surrounds individuals and families, as
they communicate and live with risks for an inherited disease (Arribas-Ayllon, Sarangi, &
Clarke, 2011; Atkinson, Featherstone, & Gregory, 2013; Featherstone, Atkinson, Bharadwaj,
& Clarke, 2006). The analysis also drew on ideas about the social accountability of accounts
(Buttny, 1993).

3. RESULTS
We have identified three main themes from the analysis: 1) containing risks: responsibility to
prevent transmission of the family’s disease; 2) ambivalence, blame and repentance; and 3)
accepting risks: prioritizing parenthood, family life and hope in science.
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Each theme is presented, along with data extracts to illustrate key points. Content in square
brackets is used to add intelligibility to the participant’s quote or suppress details that might
compromise confidentiality (some minor details were also altered for that purpose); ellipsis
with a single/double dot means a brief/extended pause; underscored text indicates louder,
more emphatic speech; “. . .” indicates some words or sentences were omitted; and “~” indicates overlapping speech.

3.1. Containing risks: responsibility to prevent transmission of the family’s disease
In this theme, participants clearly prioritized genetic risks in their decisions. Their accounts
affirm a moral expectation to prevent transmission of the disease, either by not having children at all, or by using reproductive testing technologies, including PGD and embryo selection or PND and the selective termination of pregnancies (ToP) carrying an affected fetus.
Decisions not to have children were commonly articulated as the enactment of a perceived
moral responsibility for future generations:
L2: “I think it’s very unfair to put children ‘out there in the world’ with such a huge
burden (.) knowing there’s no hope for them . . . We’ve learned that PGD [process] is
too uncertain and very tough for her [L1’s] body (.) it would be better not to take risks
and to protect ourselves.”
In this passage, the couple also justified their decision by portraying the perceived limitations
of PGD. This is also described among the reasons underlying decisions by TTR-FAP mutation
carriers not to use PGD (Valdrez, Silva, Coelho, & Alves, 2014). Other participants engaged
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successfully with PGD, which allowed them to have biological children not carrying the disease mutation:
D1: “I was very lucky because I managed to get pregnant at my very first [PGD] cycle
. . . For my cousin it didn’t work out for three times. They couldn’t afford more [cycles;
NHS in Portugal covers up to three cycles of PGD], so they took their chances (.) I
respect that, but if you can stop the disease why take the risk?”
As D1 states, when risks are known, a ‘responsible’ decision regarding reproduction would,
from that perspective, entail having children as long as they are risk-free. Those unwilling to
accept genetic risks might consider PGD, PND (with ToP of carrier fetuses), sperm or egg donation, adoption, or remaining childless. Two of our participants were attempting to adopt
(both still in the waiting process). Two participants mentioned they engaged with PND until a
non-carrier fetus was identified, while three participants engaged immediately with PGD; gamete donation was never mentioned. Five participants chose to remain childless.
Next, E1 describes her decision not to have children, after several unsuccessful cycles of
PGD. For her, ToP (after PND) was morally problematic, but not PGD:
E1: “I couldn’t do a [prenatal] test to see if the baby would have it [the disease mutation] and then end it [pregnancy] (.) If it was something visible for the baby, then (.)
but no, it’s just (.) a protein in the liver of a baby that could be perfect, no!”
In her account, E1 clearly focused on prevention of the disease, while expressing discomfort
with terminating a fetus with a TTR-FAP mutation. She further enacted responsibility by articulating the potential blameworthiness of those who choose to have children regardless of
their genetic risks:
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E1: “I didn’t want to risk the 50:50 . . . When starting a family, one should think twice
and have the test beforehand to avoid [imposing] a sentence upon the children (.)
People have the right to decide, but bringing someone into the world who could
spread the disease is selfish (.) it’s just to fulfil a person’s dream without thinking much
about the consequences.”
E1's formulation resembles the criticism noticed in some MJD families towards at-risk relatives who had opted to have children irrespective of having remained uninformed about their
own risks (Mendes, Paneque, Clarke, & Sequeiros, 2019). This situates genetic risks within a
"public health" framework that foregrounds the interest of the community and deflects attention from the individuals and their preferences.
It is interesting and important that E1’s doubts about the acceptability of pregnancy termination would not arise if the condition led to a visible blemish on the child. She employs the
rhetorical device of contrast (Sarangi & Clarke, 2002) to demonstrate that she would make the
“responsible” decision – to test for and potentially terminate a pregnancy when the child
might be affected by another, disfiguring condition – but is formulated here as a justification
for not doing so in relation to this disease. This argumentation has profound implications for
questions of stigma and identity outside this context (Mendes, Sousa, Sequeiros, & Clarke,
2017), including in relation to other genetic conditions (Clarke, 2016).

3.2. Ambivalence, blame and repentance
While the data extracts above indicated the determination to avoid genetic risks, this theme
reflects the participants’ ambivalence, their conflicted decision-making, and how this some-
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times involved regret or even repentance. We highlight the participants’ weighing of competing desires and concerns, and how they negotiate their presentation of self as demonstrating
responsibility. Decisions about reproduction often involved ambivalence and, for some participants, (internally) conflicted decision-making. This emerged in accounts of couples who ended up having children at risk, even if their initial wish was to avoid it.
B1 learned she carried the TTR-FAP mutation in her early twenties; she described a family
narrative marked by a strong sense of responsibility for “stopping” the disease. The passage
below reports how she weighed competing desires and concerns over reproduction and how
her positioning changed over time:
B1: “After I tested positive, I thought I shouldn’t have children (.) I had seen all the
suffering in my mother, my uncle (.), but we decided to have children anyway, we took
our chances because my husband was very keen [to have a baby] (.) I wasn’t so much,
I was telling him we should adopt (.) In my head, all the suffering my mother went
through was there. I guess my husband was not that aware of what the disease is (.) I
didn’t think about it so much, I guess I wanted to please him. A friend encouraged me
to have a go (.) I could be lucky after all! (.) I just decided without too much thinking.”
B1’s account conveys the difficulty of abandoning the view of herself as the bearer of responsibility for either containing or transmitting her family’s disease. This is heightened by having
witnessed her close relatives’ decline with the disease, and because, unlike her sisters, she was
a mutation carrier. She could counter that stance as her husband’s wish for a child allowed her
account of how she came to have children to become less blameworthy. B1’s assertions of a
seemingly thoughtless deliberation, and the alignment of her decision with chance, further
helped to remove a sense of blame.
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Participants who had their children before knowing their own risks shared a different type of
ambivalence. Most of these voiced repentance and feelings of guilt. In the excerpt below, R2
talks about her husband’s disease, the risk to their daughter and of the value of life with genetic risks:
R2: “He [R1] only started to get sick around 40, so (.) it’s a life. That makes me think
of my daughter (.) it worries me she may have it, but she can still live a life, isn’t it? (.)
Even if she has it [MJD], it doesn’t mean she cannot have a family . . . We were clueless about this (.) if it was today, we wouldn’t have her.”
In this account, ambivalence emerges as R2 voiced her worry about her daughter's 50% risk,
particularly as she is reaching the age when she might want to have the test to know her genetic status. She then shares her repentance, although clearly a “blameless guilt”. R2 projects
the worth of her daughter’s life despite the genetic risks by reasoning that the typically late
onset may potentially allow her daughter to live a fulfilling life, including having children before the potential onset of illness. This is comparable to Aureliano’s (2017) study in Brazilian
families affected by MJD, in which age-of-onset was an important factor shaping reproductive choices.
The next excerpt illustrates the further use of mitigating factors to help navigate ambivalent
feelings in relation to past reproductive decisions, while also minimizing blame:
A1: “I lost a pregnancy after PGD (.) After that I’d put that [to have children] aside
really (.) But then I got pregnant without expecting it, it happened (.) and I did the
[prenatal] test, and (.) I know this isn't right because I know my son is “positive” (.)
The doctor insisted I should terminate but I didn’t want it, I could never do an abor-
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tion (..) [in Portugal, PND should not be performed at all, by law, if the couple states
beforehand they would not select ToP] I think about it many times (..) I don’t blame
myself nor anyone, not even my mother, no (.) but I worry that he may know there were
options I could have chosen but I didn’t . . . But my son has a good life”.
By presenting her pregnancy as unplanned, A1 seems to have made a “non-decision” (Kelly,
2009), thus removing personal accountability and responsibility. This is similar to the “reproduction roulette” described when couples leave conception to fate (Lippman-Hand & Fraser,
1979; Pond & Dimond, 2018). Moreover, A1 acknowledges her refusal to terminate after a
“mutation positive” PND as potentially blameworthy. She displays her ambivalence also by
voicing her concern that her son may later blame her, thereby recognizing that her decisions
about ToP may lead to harmful consequences for other family members.

3.3. Accepting risks: prioritizing parenthood, family life and hope in science
This theme presents the views of those most committed to having children naturally, regardless of genetic risks, and for whom injunctions against being parents would be unacceptable.
Reproductive planning based on genetic risk was not a concern to a number of participants.
They prioritized lifeworld considerations over concerns about transmitting their family’s disease, while claiming these decisions should not be judged as unethical. The reasons for these
attitudes were complex and nuanced, referring to the needs of their family, the value of parenthood and family continuity, as well as the value of life despite genetic risks. Indeed, these
participants articulated their responsibility not through attempts to avoid genetic risks but
rather by their responses to their personal, as well as social and relational concerns and needs:
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H1: “I’ve always said I’d not quit from having children because of the disease. (.) We
don’t know what’s going to happen tomorrow, right? . . . Look at my mother: alone,
sick, no husband, nothing! What would there be for her now without us? We’re lifesaving!”
H1 suggests that children are instrumental for the provision of care to affected family members. Other participants described difficulties in affording a day-care facility for affected relatives; the solution often involves family members (most often women) quitting their jobs so
they can look after their affected relatives. This highlights the burden of the caring obligations
within these families for those in a disadvantaged socioeconomic position.
H1 started to experience symptoms of TTR-FAP at 26; she got pregnant knowing her three
children had a 50% chance of inheriting the disease gene. She then describes rejecting PND as
acting responsibly:
H1: “In my last [pregnancy] I didn’t want to do the [prenatal] test, because if it was
positive I wouldn’t do an abortion and (.) I couldn’t imagine myself facing my other
children . . . We deserve to be happy, we’re already different because of this [TTRFAP] (.) you should not give up [on being a mother]! . . . I already talked to my oldest
[12y daughter] about whether she’d prefer not to have been born and she said no, she
rather wants to live as it is (.) maybe something can come up in the future, like a vaccine or something (.) we live with this faith”.
Accepting risks does not mean these participants were indifferent to the risk and seriousness
of the disease. H1 states her unwillingness to do PND/ToP and justifies this by recognizing
that disclosing this to her other (at risk) children would have the potential to hurt them. She
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decided not to treat her children differently in how she brought them up and, in doing so, she
sought a positive endorsement of her three at-risk pregnancies and the value of her children’s
lives. This enabled her to present herself as a responsible parent in ways other than by minimizing the genetic risks. This is nevertheless experienced as a potential source of disapproval,
and H1 goes on to assert that her eldest daughter had “exonerated” her from blame by asserting her life to be worthwhile despite the risk. She also expressed her belief in the power of
science to impact positively upon her children’s future outcome. As in other participants’ accounts, hope in the progress of science may also serve to preserve self-identity as a responsible parent.
In the family interview K, these factors are further taken into account:
K3: “There’s one [baby] coming; it happened (.) it wasn’t planned”. ~
~ K2: “It doesn’t matter, I’d always be happy! Cancer is hereditary too and people still
have kids, don’t they?”
K3: “I don’t think much about the disease, that’s (.) I just want to be a good father, it’s
my first [baby]”.
K2: “I’d do the same (.) The doctor said this disease only stops if we stop having children, but that’s (.) let me tell you, if I was their age I’d want to have children too, to
have a life! If not, the family just ends! What happens then? . . . I always wanted to be
a grandmother; I know it can be bad, but we have plenty of time, [the baby will have]
time to live.”
K3: “Yeah, and it might be that they discover something in the meantime.”
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In this passage, K3 affirms he chose “not to know” his genetic status, therefore avoiding the
kind of imperatives set by genetic knowledge (Mendes, Paneque, Clarke, & Sequeiros, 2019;
Taylor, 2004). This also highlights a sense of settled fatalism. Fatalistic statements may be
employed to avoid self-blame, as well as when people need to manage uncertainty as the result of lack of control over health (Keeley, Wright, & Condit, 2009). He emphasizes he is focused on his role towards the upcoming child, while avoiding consideration of his own risk.
He also explains the accidental nature of the pregnancy; this removal of personal accountability is a relevant rhetorical issue, as choosing to have children without first establishing one’s
own genetic status when familial risks are known may be considered to be irresponsible, or at
least controversial. His mother (K2) swiftly exonerates him from blame, expressing solidarity
with him, thus mirroring her own situation as the mother of two at-risk sons (both present in
the interview). This is somewhat surprising, as indifference to genetic risks in younger generations is commonly less prone to exoneration from blame than in older ones, because those in
the younger generation are still active in their reproductive responsibilities (Arribas-Ayllon,
Sarangi, & Clarke, 2008). In doing so, K2 normalizes life irrespective of genetic risks, and
highlights the importance of family life in its own right. As in the previous excerpt, hope that
science will discover a cure for their family’s disease is put forward, which may function as a
moral asset for the construction of a meaningful everyday life.

4. DISCUSSION
This is the first study to report on reproductive decision-making of persons at-risk or already
affected by TTR-FAP and MJD. It adds to a body of literature exploring these decisions in the
context of other LONDs, especially HD (Decruyenaere et al. 2007; Downing, 2005; Klitzman,
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Thorne, Williamson, Chung, & Marder, 2007; Quaid et al., 2010). The data presented concern
the participants’ reconstruction of their own or their family members’ past decisions in relation to reproduction, and how they account for them. In particular, our analysis provides insight into participants’ negotiation between genetic risks and their sense of responsibility to
self and others (including potential future offspring and the society at large). Participants drew
on various – sometimes ambivalent or even competing – relations with genetic risk and their
desire for children. Our findings resonate with other research on different conditions, showing
that participants balanced their wish for children with broader moral concerns and factors,
such as the nature and the (current and future) treatability of the disease, their accumulated
experience with it and its perceived impact on affected family members, and attitudes towards
PGD and PND (and selective ToP) (Kelly, 2009; Raspberry & Skinner, 2011a; b). Furthermore, participants’ accounts also show how they attended to relational responsibilities and to
emotional risks and potential harms to relationships in their decisions. Interpretation of their
moral accountability was manifest in how participants made continued efforts to display their
responsibility to others, as they portrayed moral issues and factors and attempted to mitigate
responsibility and deflect blame (Arribas-Ayllon, Sarangi, & Clarke, 2011), especially those
who already had children.
Reasoning in relation to reproductive genetic risks is not necessarily static but can shift and
evolve over time. Situational and contextual factors shape people’s understanding of risks and
their choices about managing them. First, engagement with genetic healthcare has consequences for how people make their decisions and negotiate their personal responsibility for
genetic risk. The majority of participants had undergone PST or diagnostic testing and some,
particularly participants from TTR-FAP families, had contemplated PND or PGD. In some
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accounts, avoiding risks was framed as the morally sound behavior, while accepting them was
thought of as blameworthy. This makes clear the implicit normative expectation of the dominant genetic risk discourse, that renders those who are aware of their own genetic risks as
having the responsibility to be (more) restrained about reproduction (Novas & Rose, 2000;
Petersen, 2006). Other participants, however, seem to contest this discourse on prevention by
enacting responsibility through a process of reconfiguring known genetic risks into knowledge that resonated with their and their family’s lived experiences. In this process, they
seemed to prioritize a set of social and relational values that go beyond physical health and
control of disease, while attending to other dimensions of risk, such as the typical late onset
and gradual course of the disease and (mainly) the possibility of future treatments. This adds
to previous research highlighting modes of reasoning and of action for understanding and operating upon genetic risks, at odds with biomedical orientations (Aureliano, 2017; Carrieri,
Farrimond, Kelly, & Turnpenny, 2017; Huniche, 2011; Mendes, Paneque, Clarke, & Sequeiros, 2019).
Second, life with the disease is still an ongoing experience for some of these families and,
thus, reproduction is often experienced with acute sensibility. Exposure to such a destabilizing
disease and caregiving for affected relatives may have prompted participants to project future
lives with intolerable levels of suffering, and thus suppress the wish for (potentially at-risk)
children. In choosing that path, these participants may have developed a sense of “not allowing history to repeat itself” (Decruyenaere et al., 2007; Hallowell, 1999). Conversely, multigenerational experience with the disease was framed differently by those who accepted or tolerated risks for offspring; indeed, they justified their actions either by the wish to assure continuity of the family, respond to family demands and respect the lives of at-risk or affected
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relatives. For these participants, the accumulated experiential knowledge of the disease allowed them to accept risks, in spite of the difficulties associated with life with the disease
(Boardman, 2014b). Furthermore, some accounts suggested that a heightened sense of responsibility framed ‘expressivist objections’ towards PND and ToP (Boardman, 2014a), as
they explicitly considered the potentially devaluing meanings and messages it may hold in
relation to the value of the lives of other at-risk and affected family members. Indeed, some
participants shared personal and relational values that rejected decisions that might lead them
to consider PND and ToP. Interestingly, such reluctance was described in markedly varied circumstances, namely by a woman who refused the expected termination of a proven carrier
fetus after PND, by those with children conceived “naturally”, and by participants who chose
not to have children at all. This has been studied within families affected by spinal muscular
atrophy (Boardman, 2014 a; b) and X-linked hypohidrotic ectodermal dysplasia (Clarke,
2016), respectively autosomal recessive and sex-linked diseases. Although the mode of inheritance differs between these conditions, and the likely age at onset or diagnosis and the expected severity and burden differ too, people make their judgements about the value of their lives
on the basis of what they have experienced and witnessed. The different contexts of each family highlight the importance of the emotional charge of the relationships among family members for decision-making about reproduction; these are not determined in any simple way by
the biological and medical ‘matters of fact’ or even by the potential risks and burdens.
One further strategy employed by some family members was hope in future advances of science, which was particularly emphasized by participants already with children at-risk. While
this may serve to pre-empt the emotional tension and cognitive dissonance that could arise
from the risk that their family’s disease continues, it may also express the need to keep seeing
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the future as being open and worthwhile, so that life becomes more “manageable” in the
present. Particularly in rare diseases for which no effective treatment is yet available, hope in
scientific progress is indeed a valuable resource to foster resilience, through preserving selfidentity and the goal of becoming a parent.

4.1. Future research perspectives and implications for practice
As genetic technologies advance, the introduction of new therapeutical options is expected to
expand clinical management. Further research could therefore explore whether perceptions on
the improving “manageability” of these conditions make it more likely that some families will
risk passing on the gene to their offspring. Discussion of these issues among health professionals, patients and families also needs to be considered. Further research may consider
building on our results to see if genetic status and the age of onset in the family influence
people’s perceptions of their responsibility towards reproduction. This study emphasizes the
need for genetic counselors to be sensitive to the lived and experiential dimensions of genetic
disease in counseling contexts. They may consider exploring how expectations at the social,
familial and personal level influences patients’ decisions about reproduction. Taking stock of
people’s experiences and the framing of their decisions will be of value for professional training and patient- and family-centred practice. Moreover, it is important that genetic counseling
research addresses how best to access and document the experience of those involved in the
making of these difficult and often stressful decisions.

4.2. Study limitations
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Some limitations in this study need to be acknowledged. As the study was exploratory, interpretations and attempts to generalize the findings and apply them to reproductive decisions in
other inherited diseases should be restricted and may not apply to other populations. Our participants were self-selected, which may have biased the data. They belong to families affected
either by MJD, currently an incurable disease with no treatment, or by TTR-FAP, which already has some options for clinical management; this may have influenced how reproductive
risks were perceived within these families.
Our analysis did not examine the themes by age of onset in the family, nor the potential distinctions that participants with different genetic status (affected, pre-symptomatic carriers,
family members at 50% risk, other family members such as the unaffected grandparent, and
non-biological relatives) may hold in relation to their or their family members’ reproductive
decisions. Indeed, given the modest number of participants and the three ways of categorizing
them by (i) the two diseases, (ii) the five categories of ‘relative’ and (iii) the three orientations
towards the risk of disease transmission, we could not make plausible claims of any generality. While acknowledging that, however, we observed different attitudes and behaviors reported by individuals in very similar family circumstances. Moreover, we also included participants from different geographic locations; the bulk of our participants live in specific regions
where MJD and TTR-FAP are highly prevalent, respectively the Tagus valley and the Northwestern coastal area. This may have increased the cultural and social and demographic diversity and, thus, the range of reported experiences, which may in turn have been influenced by
the disease prevalence (and awareness) in each region. The ways in which genetic risks are
understood and dealt with, and the approaches to morality that underpin decisions in relation
to reproduction, certainly differ among countries, regions and populations, and specific dis-
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eases. Additionally, as some participants were involved in snowball recruiting to the research,
they may have invited to participate with them in an interview those family members with
whom they had a good relationship, and anticipated lesser dissent in discussing the themes of
the interview. Finally, interviews that were conducted with multiple family members may
have led participants to feel somewhat inhibited in sharing their views due to the presence of
other family members, which marks a difference from the single interviews.

5. CONCLUSION
This study presents some the perspectives of people at-risk for or affected by MJD and TTRFAP concerning their reproductive decisions. These are not determined by basic biology but
emerge from each individual’s personal and family circumstances. By highlighting the lived
realities of family life, and the relational context that surrounds reproductive decision-making,
this study shows how genetic responsibility is not only present in the accounts of those who
chose not to have children, but also for participants who knowingly decided to have children
at-risk.
Our findings show that “acting responsibly” when facing reproductive risks is a process that
carries inherent ambivalences. Such “responsible decisions” are not made simply on the basis
of rational consideration of risk and of disease burden and management or prevention, but
also take into account the subjective lived experiences of individuals, couples and families.
These insights should be of great value in genetic counselling, as well as for the provision of
follow-up support to affected individuals and families.
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