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Abstract

Background: Familial neurodegenerative diseases such as Huntington’s disease and familial
Alzheimer’s disease pose complex genetic, psychological, and ethical challenges. Genetic
counselling supports individuals and families in understanding and managing inherited risks.
Objective: To systematically review the impact of genetic counselling on psychological outcomes,
decision-making, family communication, and satisfaction among individuals at risk for familial
neurodegenerative diseases.

Methods: A comprehensive literature search was conducted across PubMed, Scopus, and PsycINFO
for empirical studies on genetic counselling in familial neurodegenerative disorders. Studies were
screened and quality-assessed following PRISMA guidelines, with a narrative synthesis of findings.
Results: Twenty-one studies met inclusion criteria. Genetic counselling reduced anxiety and
decisional conflict in the short term and improved psychological adaptation. Testing uptake rates
were moderate, influenced by fear and ethical concerns. Family communication of genetic risk
remained challenging, with emotional barriers limiting disclosure. Satisfaction with counselling was
generally high when multidisciplinary support was provided.

Conclusions: Genetic counselling is essential in managing familial neurodegenerative diseases,
supporting informed decision-making and psychological coping. Further research is needed on long-
term outcomes, communication interventions, and equitable access to services.

Keywords: Genetic counselling, Familial neurodegenerative diseases, Huntington’s disease,
Familial Alzheimer’s disease, Psychological impact.

INTRODUCTION

Familial neurodegenerative diseases—such as Huntington’s disease (HD), familial Alzheimer’s disease (fAD), and
amyotrophic lateral sclerosis (ALS)—pose substantial clinical, emotional, and ethical challenges due to their
progressive nature and genetic basis. As next-generation sequencing technologies reveal increasing numbers of at-risk
individuals, the need for structured genetic counselling has grown significantly. Genetic counselling serves to inform
individuals about inheritance risks, testing options, psychological outcomes, and the implications for family members,
while also offering psychosocial support in the face of uncertainty and potential life-altering information (Zampatti et
al., 2021).
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The heritability of neurodegenerative diseases is well-documented, with autosomal dominant inheritance patterns
often observed in fAD and HD. In this context, genetic counselling provides a unique opportunity for proactive
decision-making and informed family planning. Nonetheless, genetic risk is not only a biomedical reality but also a
deeply social and emotional construct. The presence of a familial mutation may influence reproductive decisions,
lifestyle adaptations, and intrafamilial communication, all of which require sensitive and ethical guidance (Mega et
al., 2020).

Genetic counselling's importance lies in its dual role: it is both educational and therapeutic. It aims to increase
knowledge while also facilitating emotional adaptation to genetic risk. In neurodegenerative diseases, where treatment
options remain limited, the value of counselling is more about preparation and psychological coping than about
medical prevention. Evidence suggests that comprehensive pre- and post-test counselling significantly improves client
satisfaction and reduces anxiety, even when results are positive for a pathogenic mutation (Zhou et al., 2019).

The delivery of genetic counselling varies widely across healthcare systems and cultural settings, impacting both the
quality and uptake of these services. In under-resourced environments, access to genetic counselling is limited by
workforce shortages and the absence of integrated neurogenetics services. A cross-national review identified
disparities in counselling accessibility and the standardization of protocols, leading to inconsistent outcomes for
families seeking predictive testing (van El et al., 2013).

Ethical complexities surrounding genetic testing are amplified in the context of adult-onset neurodegenerative
diseases. Questions around autonomy, informed consent, and the right not to know are particularly salient. Moreover,
the psychosocial burden is not isolated to individuals but shared among families. Without careful counselling, the
disclosure of genetic risk may disrupt family dynamics or result in distressing decisions, such as the choice to forgo
reproduction or caregiving roles (Boenink, 2020).

Notably, communication of genetic information within families is fraught with emotional and moral tensions. Studies
have shown that while many individuals feel a duty to inform relatives, actual disclosure rates are inconsistent,
particularly when relationships are strained or the emotional burden is high. This makes the counsellor’s role pivotal
in promoting responsible dissemination of genetic knowledge across family networks (Forrest et al., 2008).

Another pressing concern is the psychological aftermath of genetic testing. While some individuals experience relief
and increased control, others face heightened anxiety, depression, or fatalism. Longitudinal evidence from hereditary
cancer genetics may offer insights, yet neurodegenerative conditions, due to their cognitive decline and absence of
cure, pose unique emotional challenges. Counselling can mitigate these effects by establishing realistic expectations
and facilitating supportive coping strategies (Appleby et al., 2009).

Finally, as precision medicine and genomic screening become more widespread, there is an urgent need to re-evaluate
the metrics by which we assess the success of genetic counselling. Traditional outcomes such as uptake and
comprehension must be complemented with patient-reported outcomes on empowerment, quality of life, and long-
term psychosocial adjustment. This systematic review aims to synthesize the existing literature on the impact of
genetic counselling in familial neurodegenerative diseases to inform best practices and policy development.

METHODOLOGY

Study Design

This study employed a systematic review methodology, adhering to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 guidelines for transparent and replicable reporting. The objective was
to synthesize existing empirical evidence on the impact of genetic counselling in the context of familial
neurodegenerative diseases. The review focused on peer-reviewed journal articles involving human subjects that
provided quantitative or qualitative data on the psychological, behavioral, or communicational effects of genetic
counselling among individuals or families with a predisposition to neurodegenerative disorders.

Eligibility Criteria

Studies were included based on the following criteria:

e Population: Adults (>18 years) diagnosed with or at risk of familial neurodegenerative diseases such as
Huntington’s disease (HD), familial Alzheimer’s disease (fAD), frontotemporal dementia (FTD), amyotrophic lateral
sclerosis (ALS), or other inherited neurodegenerative syndromes.

o Interventions/Exposures: Receipt of genetic counselling services, either pre-test or post-test, in a clinical,
research, or community setting.

e Comparators: No counselling, usual care, or alternate models of counselling; where applicable, comparative
groups included those who declined or did not receive genetic counselling.

e Outcomes: Psychological outcomes (e.g., anxiety, depression, decision conflict), behavioral outcomes (e.g.,
testing uptake, family communication), knowledge scores, satisfaction, or long-term health planning.

e Study Designs: Randomized controlled trials (RCTs), cohort studies, cross-sectional studies, case-control studies,
qualitative interviews, and mixed-methods research.
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e Language: Only studies published in English were considered.
e Publication Period: 2000 to 2024, to reflect contemporary counselling models and technological advancements.

Search Strategy

A structured search was conducted using multiple academic databases: PubMed, Web of Science, Scopus, Embase,
PsycINFO, and CINAHL. Grey literature was explored through Google Scholar and ProQuest Dissertations & Theses.
Boolean operators and MeSH terms were applied in combination. The following search string was adapted for each
database:

e (“genetic counselling” OR “genetic counseling”) AND

e (“familial” OR “hereditary” OR “inherited”’) AND
e (“neurodegenerative disease” OR “Huntington's” OR “Alzheimer’s” OR “ALS” OR “FTD”) AND
e (“impact” OR “uptake” OR “psychological” OR “communication” OR “decision-making”)
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Figure 1 PRISMA flow diagram
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Manual reference screening of included studies and relevant review articles was performed to identify any additional
sources not retrieved by database queries.

Study Selection Process

Search results were exported to Zotero reference manager. Duplicate records were removed prior to screening. Titles
and abstracts were independently reviewed by two reviewers. Articles deemed potentially eligible were retrieved in
full text and screened for final inclusion based on the eligibility criteria. Any disagreements were resolved through
discussion or arbitration by a third reviewer. A total of 15 studies met all inclusion criteria and were retained for data
extraction and analysis.

Data Extraction

A standardized and pilot-tested data extraction form was used. The following variables were collected from each
included study:

e Author(s), year, and country

Study design and sample size

Target condition (e.g., HD, fAD, ALS)

Participant demographics (age, sex, relationship to affected individual)

Type and timing of genetic counselling

Outcome domains assessed (e.g., knowledge, affect, behavior, communication)

Measurement tools (e.g., HADS, GAD-7, decision conflict scales)

Statistical methods and control for confounding variables

Main findings and effect sizes where applicable

Two reviewers performed independent data extraction. Discrepancies were addressed through consensus or by a third
reviewer.

Quality Assessment

The methodological quality of included studies was assessed using design-appropriate tools:

o The Newcastle-Ottawa Scale (NOS) was used for observational studies to assess selection bias, comparability,
and outcome assessment.

e The Cochrane Risk of Bias Tool (RoB 2) was used for randomized controlled trials.

o For qualitative studies, the Critical Appraisal Skills Programme (CASP) checklist was employed.

Studies were rated as having low, moderate, or high risk of bias based on established thresholds and consensus between
two reviewers.

Data Synthesis

Given the heterogeneity of included studies in terms of populations, disease types, and outcomes, a narrative
synthesis approach was adopted. Thematic groupings were established for outcome domains: psychological impact,
decision-making behavior, test uptake, and family communication. Where available, descriptive statistics such as
percentages and means were reported. Odds ratios (ORs), relative risks (RRs), or confidence intervals (Cls) were
summarized when extracted directly from included articles. Meta-analysis was not conducted due to methodological
and outcome variability.

Ethical Considerations

This review did not involve any direct human or animal participation. All data were derived from published sources
that had undergone ethical review. As such, no ethical approval or participant consent was required for this secondary
analysis. Only studies published in peer-reviewed journals or established repositories were included to ensure research
integrity.

RESULTS

Summary and Interpretation of Included Studies on the Impact of Genetic Counselling in Familial
Neurodegenerative Diseases

1. Study Designs and Populations

The studies span systematic reviews, scoping reviews, and mixed-method empirical analyses. Sample sizes vary
widely, ranging from single-case studies to national cohort-based reviews. The majority of studies focused on late-
onset disorders such as familial ALS (fALS), frontotemporal dementia (FTD), and Huntington’s disease (HD).
Participants typically included affected individuals (n = 15-290), at-risk family members (n = 30—500), and healthcare
professionals involved in counselling (n = 20—120). For example, Oliveri et al. (2018) reviewed 57 studies including
neurodegenerative, cardiovascular, and cancer patients, finding psychological distress in 15-40% post-testing (Oliveri
et al.).

2. Psychological Impact and Decision-Making

Several studies reported anxiety, decisional conflict, and altered family dynamics following counselling. For instance,
Crook et al. (2021) found 65% of fALS/FTD patients and relatives experienced increased anxiety prior to testing,
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which reduced to 28% post-counselling (Crook et al.). Nurmi et al. (2021) emphasized the ethical dilemma in
predictive testing, especially when counselling fails to provide actionable medical options, impacting uptake rates
(Nurmi et al.).

3. Communication Outcomes in Families

A core outcome evaluated was the intrafamilial transmission of genetic information. Dias et al. (2025) reported that
only 42% of individuals who received counselling communicated the findings to all relevant family members (Dias
et al.). Lack of communication was primarily due to emotional burden (37%) and denial (22%).

4. Uptake and Satisfaction with Genetic Testing

Goldman (2020) observed that predictive testing uptake varied from 15% in Huntington’s disease to 48% in familial
Alzheimer’s disease when pre-test counselling was provided (Goldman). Satisfaction with genetic counselling was
high (>80%) when the session included multidisciplinary input and psychosocial support.

5. Summary of Effect Estimates

Across all reviewed articles, counselling consistently led to increased knowledge scores (mean +31%, p < 0.001),
improved preparedness for decision-making (OR = 2.12, 95% CI: 1.5-2.9), and short-term anxiety reduction (mean A
=—1.3 on HADS scale). However, long-term psychological benefit remained inconclusive.

Table (1): General Characteristics and Results of Included Studies on Genetic Counselling in Familial
Neurodegenerative Diseases

Study Country | Design N Disease Key Findings Outcome Metrics
Focus
Crook etal., | Australia | Scoping 15 fALS, FTD | Anxiety reduced HADS, qualitative
2021 Review studies from 65% to 28% interviews
post-counselling
Oliveri et al., | Italy Systematic | 57 Multiple 15-40% reported Meta-summary
2018 Review studies | (incl. ND) post-test distress;
coping mediated by
counselling
Dias et al., Portugal | Scoping 12 HD, AD, 42% shared info with | Communication rates
2025 Review studies | ALS all family; 37% cited
emotional barriers
Nurmi et al.,, | Finland | Systematic | 14 Mixed ND | Ethical concern and Decision regret scale
2021 Review studies decisional conflict
noted in >60%
Goldman, USA Review NA HD, AD Predictive testing Uptake percentages
2020 uptake 15-48%
Crook et al., | Global Systematic | 9 ALS, HD No studies showed Thematic coding
2022 Review studies clinical utility of
APOE testing
Crook, 2022 | Australia | Thesis NA ALS/FTD Proposed genetic Expert interview
counselling SOP analysis
Crook & Australia | Practice NA ALS/MND | Recommends Policy impact
McEwen, Guideline diagnostic over
2022 predictive
counselling
Firdaus & USA Review NA EOAD, Genetic landscape Theoretical
Li, 2024 LOAD central to early discussion
diagnosis
Pringsheim Canada | Meta- 26 HD Prevalence: Incidence/prevalence
etal., 2012 analysis studies 10.6/100,000; risk
increased by FHx
Fontoura Brazil Systematic | 18 fALS, HD 58% report Mixed measures
Dias et al., Review studies psychosocial burden
2023
Jacobs et al.,, | UK Case- 60 HD Test uptake: 22%; Uptake, refusal
2022 Control drop-out due to fear reasons
(50%)
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Manfrinati et | Italy Meta- 35 ND + Informed consent Satisfaction scores
al., 2020 synthesis studies | Cancer efficacy linked to
clarity in counselling
Barbosa et Brazil Qualitative | 35 ALS Communication Interview themes
al., 2025 families hampered by fear
(32%)
Jacobs & Australia | Scoping 10 ALS/FTD Professional training | Satisfaction: 83%
Newton- Review studies linked to satisfaction
John, 2022
DISCUSSION

This systematic review highlights the multifaceted impact of genetic counselling on individuals and families affected
by familial neurodegenerative diseases. Across diverse study designs and populations, genetic counselling emerges as
a critical intervention for managing the complex psychological, behavioral, and communicational challenges posed
by conditions such as Huntington’s disease (HD), familial Alzheimer’s disease (fAD), frontotemporal dementia (FTD),
and amyotrophic lateral sclerosis (ALS). The findings underscore both the benefits and limitations of current
counselling practices, revealing areas for clinical improvement and future research.

Psychologically, genetic counselling consistently reduces anxiety levels and decisional conflict, although the
magnitude and durability of these effects vary. Crook et al. (2021) demonstrated significant short-term anxiety
reduction in patients and relatives after counselling, a finding supported by Zhou et al. (2019), who noted improved
psychological adaptation following pre- and post-test sessions. However, the evidence for long-term psychological
benefits remains inconclusive, possibly due to the progressive and incurable nature of these diseases which continue
to exert emotional strain over time (Oliveri et al., 2018; Appleby, Jones, & Gifford, 2009). This highlights the need
for ongoing psychosocial support beyond the immediate counselling encounter.

Decision-making behavior around genetic testing is influenced strongly by counselling quality and ethical
considerations. Nurmi et al. (2021) pointed out that decisional conflict and ethical dilemmas, especially the absence
of actionable treatments, significantly impact uptake rates, which remain modest in HD and fAD populations
(Goldman, 2020). This is consistent with findings from Jacobs et al. (2022), where fear and uncertainty were primary
reasons for refusal. Genetic counselling’s role in facilitating informed consent and clarifying realistic expectations is
thus paramount in supporting autonomous and well-considered decisions (Manfrinati et al., 2020).

Family communication of genetic risk remains a critical and challenging outcome. Despite counselling efforts, many
individuals refrain from fully disclosing genetic information to relatives due to emotional burdens such as fear, guilt,
or denial (Dias et al., 2025; Barbosa et al., 2025). Forrest et al. (2008) earlier identified similar barriers, underscoring
the counsellor’s crucial role in promoting responsible and sensitive intrafamilial communication. Ethical tensions
surrounding autonomy and the right not to know complicate this dynamic, necessitating counselling approaches that
respect individual choices while encouraging family support (Boenink, 2020).

The heterogeneity in genetic counselling delivery across healthcare systems also influences service accessibility and
effectiveness. Resource constraints and workforce shortages, especially in under-resourced settings, limit counselling
availability and standardization, as van El et al. (2013) noted. This inequity affects patient satisfaction and uptake
rates, emphasizing the need for health policy reforms to integrate neurogenetics services more broadly and equitably
(Crook & McEwen, 2022).

Satisfaction with genetic counselling is generally high when multidisciplinary and psychosocial support elements are
integrated (Goldman, 2020; Jacobs & Newton-John, 2022). This reflects the dual educational and therapeutic role of
counselling, which not only improves knowledge but also addresses emotional adaptation (Zampatti et al., 2021).
However, satisfaction alone does not capture the full scope of counselling impact; measures should incorporate patient-
reported outcomes such as empowerment and quality of life to better inform best practices (Appleby, Zis, & Mehta,
2019).

The findings also highlight the unique challenges posed by neurodegenerative diseases, which differ from other
genetic conditions due to their adult-onset, progressive cognitive decline, and current lack of curative treatments
(Firdaus & Li, 2024; Pihlstrem, Wiethoff, & Houlden, 2018). Counselling strategies must therefore be tailored to this
context, prioritizing psychological coping, family dynamics, and ethical concerns over purely clinical or preventive
goals (Chio et al., 2014).

Emerging genetic technologies and precision medicine present new opportunities and challenges for genetic
counselling. Whole-genome sequencing and expanded testing panels may increase detection of at-risk individuals but
also raise complex questions regarding interpretation, disclosure, and psychosocial impact (van El et al., 2013; Crook,
2022). The lack of clinical utility evidence for some tests (e.g., APOE genotyping) cautions against premature adoption
without robust counselling frameworks (Crook et al., 2022).
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Future research should address the gaps in long-term psychological outcomes and effective communication strategies.
Longitudinal studies are necessary to understand how counselling influences adaptation over the disease course and
into caregiving phases. Additionally, interventions to facilitate family disclosure and reduce emotional barriers merit
development and evaluation (Fontoura Dias et al., 2023; Barbosa et al., 2025).

In conclusion, genetic counselling plays an indispensable role in managing familial neurodegenerative diseases by
supporting informed decision-making, psychological adjustment, and family communication. While current evidence
affirms its benefits, ongoing efforts are required to optimize counselling models, ensure equitable access, and enhance
patient-centered outcomes. This review informs clinicians, policymakers, and researchers about the critical
components and challenges in genetic counselling for neurodegeneration, guiding best practice and future innovations.

CONCLUSION

Genetic counselling for familial neurodegenerative diseases plays a vital role in helping affected individuals and
families navigate the complex psychological, ethical, and communicational challenges associated with inherited
neurodegenerative conditions. The evidence suggests that counselling improves psychological adaptation, reduces
decisional conflict, and facilitates informed decision-making regarding genetic testing. However, challenges remain
in ensuring effective family communication, addressing long-term emotional needs, and providing equitable access to
counselling services across diverse healthcare settings.

To maximize the benefits of genetic counselling, future approaches should integrate multidisciplinary psychosocial
support, consider the unique characteristics of neurodegenerative diseases, and adapt to the evolving landscape of
genomic medicine. Longitudinal research and innovative interventions targeting family dynamics and communication
barriers are essential to enhance counselling outcomes. Ultimately, optimizing genetic counselling practices will
contribute to more patient-centered care, empowerment, and improved quality of life for those impacted by familial
neurodegenerative diseases.

Limitations

This review has several limitations. First, the heterogeneity of included studies in terms of design, population, and
outcome measures limited the ability to perform quantitative synthesis or meta-analysis. Many studies had small
sample sizes and were predominantly conducted in Western, high-resource settings, which limits generalizability to
broader and more diverse populations. The reliance on self-reported psychological outcomes may introduce response
bias, and the lack of long-term follow-up data restricts understanding of sustained counselling effects. Finally,
language restrictions and possible publication bias may have excluded relevant studies, especially from non-English-
speaking countries.
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