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Abstract

Huntington Disease (HD) is an incurable autosomal dominant single gene neurode-

generative disorder. Typical onset is between 30 and 40 years and characterised by

motor difficulties, cognitive impairment, and behavioural and personality changes.

The availability of reproductive testing means that affected and at-risk individuals

can make reproductive decisions with genetic risk in mind. We aimed to summarise

the literature on reproductive decision-making in the context of HD risk in terms of

outcomes and the subjective experiences of at-risk individuals. Five databases were

searched. Findings were synthesised using Framework analysis to identify common

factors across results of quantitative and qualitative studies. Twenty five studies met

inclusion criteria. Framework analysis identified the following key areas: ‘The rela-

tionship between reproductive intentions and HD genetic risk’, ‘Views on assistive

options’, ‘Complexity and challenges in reproductive decision-making’, ‘Actual repro-
ductive outcomes’, and ‘Other factors influencing reproductive decision-making’.
Quality of included studies was mixed. Reproductive decision making in the context

of HD risk was found to be a complex and emotionally challenging process. Further

research is required into reproductive decision-making and outcomes among those

not utilising assistive options, and in developing a model of reproductive decision-

making in HD.
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1 | INTRODUCTION

Huntington Disease (HD) is a rare neurodegenerative disorder charac-

terised by motor impairment, behavioural disturbance and psychiatric

symptoms, and cognitive impairment.1 These symptoms are associ-

ated with impaired quality of life for symptomatic individuals and

carers.2 The trajectory is progressive and fatal,3 with increasing care

and support needs as the disease progresses.4 Age of onset is typically

between 30 and 40 years,3,4 with the mean duration of disease being

between 17 and 20 years.1 HD demonstrates well-documented

patterns of autosomal dominant genetic inheritance.5,6 Due to its

strong heredity, progressive and debilitating disease trajectory, aver-

age onset in mid-life, and characteristic disturbance of mood, cogni-

tion and behaviour, HD diagnosis has profound implications for the

individual, their family and and current and future children.

Currently there are no interventions that prevent, modify or delay

the disease process.7,8 Therefore, treatment focuses on symptom

management with most day-to-day support provided by family carers.

The caregiving role in HD is particularly challenging, with management

of disinhibition, aggression and emotional lability practically
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demanding, and navigating emotional and relationship changes emo-

tionally complex.9,10

HD is a single-gene disease with an autosomal dominant

pattern of inheritance with the disease-causing variant showing full

penetrance. The huntingtin gene which codes for the huntingtin pro-

tein contains a short, repeated section of the three nucleotides,

cytosine–adenine–guanine (CAG) which contains fewer than

27 repeats in the normal gene. Individuals with 40 or more CAG

repeats in this section will develop the disease and is classified as a

positive result. Children of a parent with HD have a 50% chance of

inheriting the disease-causing variant and are thus considered geneti-

cally ‘at risk’ of HD.5

The HD gene was mapped in 1983 and presymptomatic genetic

tests (PT) to confirm a diagnosis of HD have been available in the

form of family linkage tests since 1986. However, this required having

intact families and living affected family members. This type of testing

was generally only available through select research centres.11 Direct

testing of the HD gene has been available since since isolation of the

gene in 1993 and in 2009 the correlation between the CAG repeat

size and age of symptom onset was recognised. Given this long his-

tory of genetic testing for HD and it being the first heritable disease

for which PT were widely available, robust guidelines for PT in HD

have been developed, including pre-test genetic counselling and post-

test support following a positive result.12

Given HD's high risk of almost 100% penetrance heredity, age of

onset, progressive and incurable status, HD genetic risk knowledge

has profound implications for affected and at-risk individuals. At-risk

individuals are often aware of their own potential disease trajectory,

and the risk of inheritance to their children.3 At-risk individuals have

several available reproductive options13: (1) natural conception with-

out attempts to mitigate genetic risk; (2) use of prenatal diagnosis

(PND)—natural conception, followed by in utero genetic testing, with

the option to terminate or continue affected pregnancy; (3) use of

pre-implantation genetic diagnosis (PGT)—genetic testing of in in vitro

fertilised embryos, followed by implantation of gene-negative results;

(4) non-biological routes to parenthood (e.g., sperm or egg donation);

and (5) abstinence from parenthood. Clinical reviews of HD identify

reproductive decision-making (RDM) as extremely challenging, involv-

ing multiple complex decisions regarding reproductive intent, use of

assistive technologies and knowledge regarding own genetic status.3

The PT protocol of HD12 specifies that support in RDM should focus

on providing clear and useful information on options and potential

outcomes.

The development of PT and late reproductive assistive options

has lead to a small but developing body of research exploring the

reproductive intentions and outcomes in the context of HD, as well as

attitudes and uptake related to PND and PGT. These range from

straightforward reports on reproduction in this cohort over time to

exploration of the impact of PT on outcomes, as well as a small num-

ber of qualitative studies focused on the experience of reproductive-

decision making in the context of HD risk. However, this research has

not yet been synthesised to allow for identification of themes and

patterns regarding the impact of HD genetic risk on RDM. Therefore,

this review aimed to (1) integrate research regarding reproductive

intentions, decision-making and outcomes among those at genetic risk

for HD; (2) report relevant findings on attitudes towards and uptake

of developing assistive technologies available to aid reproduction in

HD; and (3) summarise research on the subjective experience of RDM

in the context of HD genetic risk.

2 | METHODS

2.1 | Search strategy

Medline, EMBASE, EMCARE, PsycINFO, AMED, Maternity and Infant

Care were searched from 1983 to 4th November 2021. The search

strategy involved combining terms from previous reviews related to

RDM14 and HD7 respectively. Relevant study reference lists were also

hand searched and relevant ‘grey literature’ was included if the results

were available, and all inclusion criteria were met. Grey literature was

included to counteract publication bias,15 which can be problematic

when published research is relatively sparse.16

2.2 | Study selection

Study selection was an iterative process following PRISMA guid-

ance.17 Duplicate study records were identified and removed. Next,

studies were screened by title, abstract and then full-text. A second

reviewer (CR) screened 10% of studies at each stage to ensure reli-

ability of selection criteria, with an overall agreement rate of 95%.

Studies were included if they met the following criteria: involved

individuals at genetic risk of developing HD; at least one aim related

to RDM; published on or after 1983, the year in which genetic testing

for HD became possible18; peer-reviewed studies reporting novel

quantitative and qualitative research, in addition to relevant ‘grey lit-

erature’ consisting of publicly accessible Masters and Doctoral theses

meeting all other inclusion criteria; full text available in English. Stud-

ies were excluded if they did not report findings on HD or reported

aggregated results with other conditions.

2.3 | Data extraction and quality appraisal

The key characteristics of all included studies were extracted. Study

quality was assessed using the QualSyst tool,19 as it allows for the

appraisal of both qualitative and quantitative study designs, including

cross-sectional and observational designs, and has clear, replicable

guidance for quality assessment. Resultant quality ratings are

expressed between 0.0 and 1.0, based on several quality assessment

criteria. For the purpose of this review, the following quality ranges

were used: ‘High’ quality, 0.80 or higher, ‘Good’ quality between

0.79 and 0.70, ‘Medium’ quality between 0.69 and 0.60, and ‘Low’
quality, 0.60 and lower. Low quality studies were excluded from data

synthesis.
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2.4 | Data synthesis

Extracted study characteristics and results were reviewed, and given

the resultant heterogeneity of study designs, outcome measurement,

along with the need to account for both quantitative and qualitative

research, a narrative synthesis using a ‘Framework Analysis’
approach20 was identified as an appropriate method of data synthesis.

This provides a flexible approach in accounting for both qualitative

and quantitative data, and a robust iterative process of stepped analy-

sis to ensure relevant data is accounted for both within and between

studies. Framework analysis consists of five stages: (1) familiarisation

with full text of included studies and relevant extracted data; (2) devel-

opment of thematic framework based on previous research and pat-

terns identified, reflexively adapted to proceeding analysis;

(3) indexing of extracted data to identified framework, using textual

codes to connect specific data to different themes; (4) charting of data

across all studies to headings from developed thematic framework;

and (5) mapping of patterns and associations between the data across

studies, and interpretation of the dataset as a whole.

This thematic framework was developed in response to broad

areas of reported data, covering both attitudes towards RDM and

assistive technologies, actual reproductive outcomes and uptake of

assistive technologies. The subjective challenges and complexities of

RDM, both practical and emotional were also synthesised. Where

possible, themes attempted to synthesise qualitative and quantitative

results with equal weight in the development of overarching themes,

though certain sub-themes emerge as containing only qualitative or

quantitative data. On completion of the initial analysis process, the

thematic structure and content was compared to the dataset to

ensure representativeness.

F IGURE 1 PRISMA flowchart.17

[Colour figure can be viewed at
wileyonlinelibrary.com]
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3 | RESULTS

3.1 | Search findings

Initial searches resulted in 1849 studies identified. After duplicates

and studies published pre-1983 were removed, 1075 studies were

screened by title, leading to removal of an additional 660 records.

Abstract screening left 64 papers screened at full text level. 27 met

inclusion criteria and underwent quality analysis (see Figure 1 for sum-

mary). Study quality findings are in Table 1, 33% were rated as high

quality, 37% as good and 22% as medium. 8% (n = 2) of studies30,31

were excluded based on low quality ratings, leaving 25 papers

included in analysis.

3.2 | Study characteristics

72% (18/25) of included studies were quantitative, 24% (6/25) were

qualitative, and 4% (1/25) was mixed-methods. 37% (7/19) of studies

with a quantitative element included a comparison group. Studies were

conducted in the United States, (40%; 10/25); Continental Europe (37%;

10/25); Australia (12%; 3/25); and the UK (4%; 1/25), with one study

leaving location unspecified. Included studies covered the following broad

areas, sometimes several per study: factors influencing RDM among peo-

ple at risk for HD, 28% (7/25); uptake and outcome of PND, 32% (8/25);

RDM following PT, 24% (6/25); uptake and outcome of PGT, 20% (5/25);

views of at risk individuals on genetic testing and influence on RDM, 24%

(6/25) (see Table 1 for full study summary).

3.3 | Framework analysis

Framework analysis identified five key areas: (1) The relationship

between reproductive intentions and HD genetic risk, (2) Views on

assistive options, (3) Complexity and challenges in RDM in the context

of HD genetic risk, (4) Actual reproductive outcomes, and (5) Other

factors influencing RDM.

3.3.1 | The relationship between reproductive
intentions and HD genetic risk

Child desire and future reproductive intentions

Six studies reported on future reproductive intentions. Three were of

‘High’ quality—one quantitative,42 one qualitative26 and one mixed-

methods.22 Three were ‘Good’ quality quantitative studies.34,37,38

Earlier studies reported high levels of future reproductive intention—

82% of participants at genetic risk for HD intended to have at least

one child, and 78% two or more,37 and 80% intended to have a further

child at time of survey.38 In comparison, rates of future reproductive

intentions in more recent studies ranged between 51.59%22 and 38%.42

McCormack et al.34 identified that at-risk males were more likely to

express future reproductive intention than comparable controls, while at-

risk females were less likely than control to express the same. Gong

et al.'s26 qualitative study outlined the relationship between genetic risk

and reproductive intentions among a sample of affected young people.

The majority expressed future child desire, with PGT often considered to

avoid potential inheritance. A minority expressed changes to their repro-

ductive intentions explicitly in response to genetic risk, either in the form

of a choice not to have children, or decreased emphasis on becoming a

parent. Male participants all deferred future reproductive intentions to

preferences of female partner.

Major role of HD knowledge in reproductive decision making

Five studies explore the major impact of risk knowledge on RDM.

Three ‘high’ quality studies—one quantitative,42 one qualitative35 and

one mixed-methods22—as well as one ‘good’ quality quantitative study28

and one ‘medium’ quality qualitative study.23 In Quaid et al.35 knowledge

of HD risk of heredity was a major consideration in RDM, over-

shadowing other issues of parenting suitability and life circumstances.

The qualitative findings in Decruyenaere et al.22 demonstrate the overrid-

ing consideration of HD inheritance in RDM, especially among those

choosing not to have children, while in Tsang,42 78% of at-risk individuals

considered HD inheritance a ‘very important’ factor in RDM. Kessler

et al.28 additionally described the ‘enormous’ impact of HD inheritance

on decisions about having children among 67.2% of participants. Down-

ing23 found participants equating lack of HD risk knowledge with reduced

responsibility for reproductive inheritance, and characterising the point of

gaining genetic risk knowledge as a ‘turning point’ in responsibility to

respond to potential risk inheritance going forward.

Impact of genetic testing on reproductive intentions

Seven quantitative studies of various quality reported on antici-

pated and actual impact of positive PT result on reproductive

intentions—two ‘high’ quality,24,41 three ‘good’ quality,33,37,38 and

two ‘medium’ quality.21,27 In terms of anticipated response to

PND, between 33.5%33 and 60%37 would complete an affected

pregnancy, between 16%37 and 22.6%33 would pursue termination,

and between 27%37 and 29.7%33 were unsure. In terms of antici-

pated response to positive PT, 42.6% predicted they would be

deterred, 16.1% undeterred and 30.3% unsure33 while Schoenfeld

reported a 22% anticipated reduction in future reproductive inten-

tion following positive result. In terms of actual impact, Holloway

et al.27 found a 40% decrease in definite future reproductive inten-

tions post-positive result, while Tibben et al.41 reported a 20.83%

reduction in future reproductive intention 18-months post-positive

result. Similarly, Decruyenaere et al.21 found an approximately one-

third reduction in reproductive intention among those previously

intending to have children as a result of PT result, with one-third

remaining undecided and remainder pursuing PND, while Evers-

Kiebooms et al.24 found a small but significant association between

receipt of a positive PT result and decreased pregnancy likelihood

12-months post-test, more pronounced among those explicitly pur-

suing PT with ‘family planning’ as a motivator.
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3.3.2 | Views on assistive options

Views on PT, PND and PGT

Seven studies reported on views regarding PT, PND and PGT. Two

were high quality, one quantitative42 and one qualitative,26 three

were good quality quantitative studies,28,33,38 and two were good

quality qualitative studies.25,29 In studies conducted as PT was first

becoming available, between 63.2%,33 73%38 and 78%28 reported willing-

ness to pursue PT when possible, rising to 86.5% in the event of

improved treatment options.33 However, actual uptake rates of PT were

lower than suggested by these studies. Prospective PND willingness was

between 48%33 and 65%,28 with qualitative results highlighting the emo-

tional challenges of potential termination of an affected pregnancy.29 Sim-

ilarly, Fowler25 highlighted the interpersonal difficulties raised by

pregnancy termination in PND as the main reason for non-utilisation in

one case study. Views of PGT were generally positive, qualitatively char-

acterised as the preferred option for having unaffected children,26 and

the ‘least bad’ option, specifically contrasted with the emotional chal-

lenges of PND.29 Tsang reported 88% awareness of PGT, and 58% future

intention to utilise. Commonly identified negative aspects of PGT were

prohibitive cost,26,42 and previous negative experiences of the process.42

Views and use of other assistive options (adoption, donation)

Three ‘good’ quality qualitative studies25,29,36 reported on views and

use of other assistive options. Adoption was viewed in mixed terms,

characterised as avoiding HD inheritance and potentially ‘helping
someone in need’ but potentially burdening an unknown child with caring

responsibilities.29 In Fowler,25 one case study involved adoption viewed

as a potential response to positive PT result, while another involved an

affected individual adopting two children to avoid HD inheritance. Both

cases stressed the emotional complexity of adoption, characterised by

strong connection with the adopted child coexisting with loss and sadness

regarding loss of potential biological parenthood. In Richards and Rea,36

no individuals had pursued adoption 12-year post-positive PT result, com-

pared to 1.2% of negative results.

Response to changing technological options

Five studies—one ‘high’ quality mixed methods,22 two ‘good’ quality
quantitative,39,43 one ‘good’ quality qualitative44 and one ‘medium’
quality quantitative32—responded to changing testing and assistive

technology options over time. Decruyenaere et al.22 highlighted both

the positive view of continued developments and the less positive

experiences of implicit pressure to engage with new options.

Maat-Kievit et al.32 found that 84% of participants continued to use

the option they were familiar with from previous experience. A sec-

ond area of concern was utilisation of direct PND/PGT (involving par-

ents knowing their own genetic status) versus exclusion PND/PGT

(involving parents avoiding knowledge of own risk status)—between

32%43 and 35%39 of those seeking PND or PGT opted for exclusion

testing. Qualitative results highlighted the choice of exclusion testing

as an attempt to balance the strong desire to avoid inheritance to chil-

dren with the desire to avoid own risk knowledge, so as to avoid

stigma, hopelessness or ‘life being overshadowed’ by HD.

3.3.3 | Complexity and challenges in RDM

Balancing desire for a child with responsibility

Five studies report experiences of difficulty balancing child desire with

concerns regarding impact of HD inheritance—one ‘high’ quality

mixed-methods,22 three ‘good’ quality qualitative25,29,44 and one

‘medium’ quality qualitative.23 Five year post-PT, participants strug-

gled to reconcile their desire for biological children with the responsi-

bility to the child to avoid risk inheritance and future caring burden.22

Klitzman et al.29 outlined a similar ‘push-pull’ dynamic between these

two concerns, characterised by rumination and uncertainty.22,29 Some

participants expressed a wish to return to a state of pre-risk knowl-

edge ‘ignorance’, to avoid contending with challenges of managing

responsibility.23,29 This desire to achieve a balance of ‘fairness’ is

highlighted in Downing23 where each case study involved challenges

in establishing the ‘responsible’ reproductive choice, desire to main-

tain consistency of approach across pregnancies, and attempts to

establish responsibility by demonstrating aptitude for parenthood.

Similarly, in Fowler,25 one case study outlined the challenge of accept-

ing responsibility to avoid inheritance by not having children with the

deep sense of loss and sadness this evoked. Where exclusion methods

were considered, any reservations about terminating healthy embryos

was counterbalanced by the desire for children, protecting them

against HD and a strong individual desire to avoid their own risk

knowledge.44

Risk acceptance and optimism

Five qualitative studies explore acceptance of genetic risk in pursuit

of strong reproductive intentions—one was ‘high’ quality,35 three

were ‘good’25,29,44 and one ‘medium’.23 Across studies, participants

viewed risk of HD inheritance as one risk among many, often refer-

enced against potential, unavoidable disasters (e.g., ‘could be hit by a

bus tomorrow’). Overall risk was characterised as fundamentally

unavoidable, and the value of pursuing strongly held reproductive

intentions emphasised.29,35,44 A process of ‘positive denial’ was

sometimes utilised, where participants ‘decide’ no inheritance has

occurred, or treatments will be developed, as way of managing con-

cerns.25,35 Other emphasised parenting suitability characterising

‘good parenting’ holistically.23

Guilt, regret and rumination on past decisions

Four qualitative studies—one ‘high’ quality,35 two ‘good’ quality25,29

and one ‘medium’ quality23—explore rumination, guilt and regret

regarding reproductive decisions. These included worries regarding

the acceptability of decision to others, to future selves, and to chil-

dren as they became aware of HD genetic risk later in life.29 This was

particularly challenging for those who became parents prior to risk

knowledge and described looking for potential ‘signs’ of illness they

might have missed35 or a desire to ‘start over, make different deci-

sions’.25 Some participants, previously ‘at peace’ with their reproduc-

tive decisions, begin to stressfully re-evaluate these in the light of the

emerging HD symptomology of affected relatives, sometimes leading

to regret.23
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Role in relationships with others

Four qualitative studies—two ‘high’ quality26,35 and two ‘good’ qual-
ity25,29—comment on the role of interpersonal relationships in RDM.

The risk of developing HD and resultant RDM is influenced by the

information received through healthcare professionals.29,35 The

healthcare professionals are relied upon to share this important infor-

mation and when this did not occur, it was viewed as extremely harm-

ful.35 As well as being an important source of clinical information,

these relationships could also serve as a source of implicit judgement

of reproductive choices.29 RDM is seen as inherently interpersonal,

requiring negotiation with partners,25,26,29 with RDM sometimes

viewed as entirely dependent on the relationship, and not considered

outside of this context.26 Conflicting opinions, with a partner25 or

through multiple strong, differing opinions with a family29,35 are chal-

lenging to navigate, and cause stress in the RDM process. Navigating

complex relational dynamics sometimes became the prime factor in

RDM, limiting options utilised and overshadowing issues of

inheritance.25

3.3.4 | Actual reproductive outcomes

Ten studies report on actual reproductive outcomes among this popu-

lation. Three were ‘high’ quality—one mixed-methods22 and two

quantitative.41,46 Four were ‘good’ quality quantitative stud-

ies.36,39,43,45 Three were ‘medium’ quality quantitative studies.32,40,47

Tibben et al.41 reported on reproductive outcomes 6-months post PT

among the first Dutch testing cohort, with one unaffected pregnancy,

one HD-carrier pregnancy carried to term and one carrier pregnancy

terminated. Between 1993 and 1998, across several European sites,

184 pregnancies occurred, of which 123 utilised PND and eight were

carried to term following a positive PND result. Between 1995 and

2008, 37.4% of individuals using PGT had at least one unaffected

child. Between 1998 and 2008, among Dutch individuals seeking

PND/PGT, 183 children were born, 92.3% with HD inheritance pre-

cluded.45,46 Among the cohort of Decruyenaere et al.22 (n = 46),

25 unaffected births occurred during the study period, 23 used PND

and two used PGT.

Several studies reported the numbers of PND and PGT under-

taken. Across the studies reviewed, 63 instances of PND and

18 instances of PGT were reported in Australia between 1994 and

2010.36,40,47 At least 776 positive PT results were reported in same

period.40 In the Netherlands, 43 individuals sought PND between

1987 and 1997, with 60% following a positive PT result, and with

35% utilising PND across multiple pregnancies.32 Between 1998 and

2008, 126 individuals in the Netherlands sought PND across

216 tests,43 while 162 used PND (66.67%), PGT (17.90%) or both

(15.43%).46 In this sample, 47% of those using PND had one termina-

tion and 76.5% had one unaffected child, 77.8% of those using PGT

had one unsuccessful cycle, and 44.4% had one unaffected child.

Across several European sites between 1993 and 1998, 305 individ-

uals sought PND, with 51% following a positive PT result,39 while

between 1995 and 1998, 174 individuals in the Netherlands, Belgium

and France had at least one PGT cycle.43

Several studies reported the estimated proportional uptake of

PND and PGT. Early estimated uptake of PND in the Netherlands dur-

ing the study period was 2%.32 Later Dutch estimates for uptake

increased to 22% for solely PND,45 5.8% for solely43 and 32% for

both.46 In Belgium estimated update of PGT was 8.5%, while in

France it was 3.7%. In Australia, 776 positive PT results across the

study period led to 63 PND and 18 PGT instances but did not report

the proportional uptake.40 Subsequent research estimated an uptake

rate of 8.15% for both PND and PGT at one Australian site.47

3.3.5 | Other factors influencing RDM

Eight studies reported on demographic factors influencing RDM in

this group. Three were ‘high quality’—one quantitative,42 one qualita-

tive26 and one mixed-methods22—and four ‘good’ quality quantitative

studies28,33,34,37 as well as one ‘medium’ quality quantitative study.32

Age was associated with both an increased22 and decreased34 likeli-

hood of maintaining reproductive intentions post-positive PT result,

as well as increased likelihood to pursue PND over PGT.32 Current

parenthood was associated with a decreased likelihood of deterrence

from future children by positive PT result,33 decreased importance

placed on HD inheritance as factor in RDM,42 and decreased PND

engagement.33 However, Decruyenaere et al.22 conversely found that

those without children were significantly less likely to change repro-

ductive intention following positive PT result. Being female was asso-

ciated with both lower future reproductive intentions34 and more

definitive future reproductive intentions compared to male partici-

pants.26 Several other factors influenced RDM including: higher edu-

cational attainment which was associated with being deterred from

parenthood by positive PT, as well as decreased likelihood to have

children at time of study and increased likelihood of terminating an

affected pregnancy37; greater familial experience of HD having more

affected relatives was significantly associated with increased likeli-

hood of pursuing PT33; Catholic faith was associated with a signifi-

cantly less likelihood of terminating an affected pregnancy33; and

length of marriage was negatively associated with likelihood to pur-

sue PT.28

4 | DISCUSSION

This review is to our knowledge the first to integrate research findings

regarding RDM in the context of HD genetic risk. Five key themes

were identified: ‘The relationship between reproductive intentions and

HD genetic risk’, ‘Views on assistive options’, ‘Complexity and challenges

in reproductive decision-making’, ‘Actual reproductive outcomes’ and

‘Other factors influencing reproductive decision-making’.
‘Relationship between reproductive intentions and HD genetic risk’

highlights an important interplay between pre-existing child desire
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and RDM. Risk knowledge plays a major role in RDM across multiple

studies. Given HD's risk of inheritance and quality of life impact,48 this

is understandable, and is similar to other heritable conditions.,49,50

Positive anticipated and actual PGT results appear to reduce future

reproductive intentions. However, the proportion of people who were

deterred by an actual positive PGT result was smaller than the propor-

tion of people who predicted they would be deterred by a hypotheti-

cal positive PGT result. This suggests other factors involved, such as

strength of reproductive intention or contextual factors at time of

testing (e.g., relationship status, life stage). Anticipated termination of

affected pregnancy following PND was considered challenging given

emotional impact of termination,13 and may offer insight into the rela-

tively low uptake of this option.

‘Views on assistive options’ outlines attitudes towards available

risk-mitigation options. Despite early positive attitudes towards PT

and high anticipated uptake, actual uptake of PT remains low.51 Though

barriers to testing access, and desire to avoid stigma or hopelessness are

potential factors,51 lack of available treatment options33 may also be rele-

vant. Mixed views on PND are associated with potential need to termi-

nate an otherwise viable pregnancy, with PGT characterised favourably

by comparison, though with noted cost barriers to use. Thus, PGT

emerges as the ‘least-lose’ reproductive option.52 Adoption emerged as a

complex option with ethical concerns about future caring burden, and

emotional desire for a biological child. These findings are similar to

research into other heritable conditions, where adoption is viewed as the

final option.50 A complex relationship with changing technologies

emerges, with positive (e.g., PGT) and negative elements (pressure to

engage with newly available options), suggesting that reproductive deci-

sions in HD are only conditionally ‘made’, reflexive to changing contexts.

‘Complexity and challenges in RDM’, outlines the subjective diffi-

culties and acceptance of outcomes after the fact. Several studies

highlighted the attempt to balance child desire with inheritance-

related responsibility. Some participants aggregated inheritance risk

with other potential risks52 to reduce decisional complexity. Con-

versely, RDM can also be characterised by guilt and rumination on

past and current decisions, suggesting that reproductive decisions are

regularly returned to and re-evaluated over time and changing con-

texts. The complexity and distress of risk knowledge is contrasted

with a sense of eased responsibility prior to knowledge acquisition.

The interpersonal element of the decisional process are also

highlighted, involving partners, healthcare professionals and wider

family, eliciting multiple, often contradictory opinions, something mir-

rored in other heritable conditions50 and is important to acknowledge

as a major factor in RDM, sometimes overshadowing risk knowledge.

‘Actual reproductive outcomes’ summarised research on births and

utilisation of assistive options among the target population. A general

trend towards avoidance of HD inheritance where PND or PGT is pur-

sued emerges, with a minority of HD-inheriting pregnancies continued

by choice. It should be noted that these studies only reported out-

comes among a self-selecting sub-population, and are therefore not

necessarily representative of the broader at-risk population. Uptake

of PGT, and to a lesser extent PND, appears to be increasing in the

population over time from 1993 when PGT first became available, but

remains low as percentage of the eligible population, similar to PT.51

Findings suggest that awareness of PGT is not total among the eligible

population, and cost issues limit utilisation. However, risk knowledge

may be associated with reduced perceived responsibility.

‘Other factors influencing RDM’, outlines demographic and experi-

ential influences on RDM, and important indicators of the inherently

contextual and reflexive nature of RDM. Sex has contradictory find-

ings, with both females26 and males33 reported to be more likely to

express reproductive intentions, though lack of significance reporting

and overall lower study quality in Markel et al.33 should influence rela-

tive weighting to these findings. Similarly with age, Decruyenaere

et al.22 found that younger participants were more likely to maintain

reproductive intentions following positive PT result, while McCor-

mack et al.34 reported the opposite. Given Decruyenaere et al.'s22

higher quality and more recent data collection, they may be more rep-

resentative of current cultural attitudes. Previous parents are less

likely to consider risk inheritance as important, and less likely to utilise

assistive options. It may be the case that, having successfully navi-

gated parenthood they have broader ideas of what has been and

therefore will be influential on parenting. Those with increased experi-

ence of HD within their family are more hesitant regarding risk

inheritance,13 and Catholics were significantly more hesitant to pur-

sue termination of an affected pregnancy.33 Educational levels are

associated with a range of views related to affected pregnancies, mir-

roring a general trend towards greater acceptance of termination as

an option generally associated with greater educational attainment.53

4.1 | Clinical implications

This review highlights the complex, challenging process of RDM in

HD as well as the importance of timely and ongoing access to genetic

counselling in order to facilitate person-centred information giving

and decision making. It reinforces the need to consider the context of

the RDM; age, sex and family history of the at-risk individual and the

importance of including partners in discussion. Advances in genetic

technologies have introduced new options for at-risk individuals

(e.g., NIPT) with limited uptake in line with limited uptake of PST. Clin-

ically, the ongoing nature of RDM, where decisions are returned to

and re-evaluated across the lifespan, suggests the importance of facili-

tating access to genetic counselling reflexively to need across time,

rather than discretely during testing process and assistive option utili-

sation only. There is an important role for patient support organisa-

tions to play in reaching the whole at-risk population with good

quality information regarding RDM and encouraging early referral for

genetic counselling. There is also a need to educate primary care phy-

sicians that a referral for genetic counselling does not require the indi-

vidual to have PST but allows the opportunity for discussion with a

professional with knowledge of HD. Lastly, the emotional complexity

of these processes suggest genetic counselling services require the

capacity to provide space for emotional processing, and time given to

consider implications of decisions, rather than focussing solely infor-

mation provision.
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4.2 | Limitations

Existing literature focusses on the minority of individuals who engage

with genetic counselling and therefore suffers from selection bias and

may not reflect the views of the total at-risk population. Future

research could focus on establishing reasons for lack of uptake of

assistive options among the eligible population and how it might be

facilitated, as well as exploration of RDM and outcomes among those

who do not utilise these options.

In addition, there is a lack of an overarching psychological model

of RDM in HD, despite both a rich body of qualitative research find-

ings exploring its complexities, and the development of similar

models in heritable physical conditions.54 Given that HD is the lon-

gest tested for and most researched heritable neurogenerative disor-

der, and that on which the approach to others is often based, the

lack of explanatory model of this key issues is an area for future

consideration.
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