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Abstract: Scientific and technological developments are propelling genetics and genetic technologies 

into the public sphere. Scientific and technological innovation is becoming more refined, resulting in 

an increase in the availability and use of genetic testing, and other cutting edge genetic technologies, 

including gene editing. These genetic advances not only signal a growing trend towards precision 

medicine, but also provoke consideration of the protection of genetic information as an emerging 

human rights concern. Particular ethical and legal issues arise from a disability perspective, including 

the potential for discrimination and privacy violations. In consideration of the intersection of 

genetics and disability, this article highlights the significant concerns raised as genetic science and 

technology advances, and the consequences for disability rights, particularly the core concepts of 

non-discrimination, and respect for diversity and difference. On examining international human 

rights perspectives, it looks particularly at the UN Convention on the Rights of Persons with 

Disabilities and how it may be used to guide best practice in this area. With an acknowledgement 

of historical abuses of genetic science, this article highlights the need to maintain caution as to the 

potential consequences of advancing genetic technologies on persons with disabilities and indeed on 

society as a whole. 
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1. Introduction 

Scientific and technological developments are propelling genetics and genetic technologies into 

the public sphere. Scientists are uncovering a wealth of information about the cause and effect of 

disease, disability, and the range of common illnesses. As more scientific discoveries are being made 

in the genetics field, technological innovation is becoming more refined, resulting in an increase in 

the availability and use of genetic testing, and other cutting edge genetic technologies. Most recently, 

technologies such as gene editing (including the much publicised CRISPR/Cas9 technology) are 

coming to the fore, offering the potential for genetic modification and ultimately the eradication 

of disease. 

These genetic advances signal a growing trend towards precision medicine (or personalised 

medicine as it is sometimes referred to) [1], whereby medicine, health care and treatment plans 

are developed and tailored to an individual's unique genome. Although offering unparalleled 

opportunities for understanding health and medicine, the advent of genetics and precision medicine 

exposes unknown territory, uncovers unintended consequences and highlights a minefield of ethical 

and legal quandaries in both medical and non-medical contexts, and indeed in society in general. 

These developments provoke consideration of the protection of genetic information as an 

emerging and global human rights concern. Particular ethical and legal issues arise from a disability 
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perspective, including the potential for discrimination, privacy violations, concerns about the principle 

of informed consent and challenging considerations about the concept of personhood [2]. The misuse 

of genetic information in social and economic contexts, as well as in society generally, intensifies the 

susceptibilities of persons with disabilities (including those genetically predisposed to disability), who 

are already in a vulnerable position and who already may be stigmatised and experiencing economic 

and social discrimination and exclusion [3]. Indeed, genetic advances provoke further legal, policy, 

and social questions regarding the concept of disability as well as the perception of persons with 

disabilities. Such advances may lead increasingly to the view of disability as a flaw or abnormality, 

thereby devaluing the lives of persons with disabilities. In addition, and in conjunction with genetic 

advances, there has been a growing rise in the voice of the disability community and an increasing 

recognition of the rights of persons with disabilities [4,5]. 

In consideration of the intersection of genetics and disability and the impact of advancing 

genetic science and new technologies, the objective of this article is to extrapolate the key ethical 

and legal issues arising from a disability perspective, highlight the current best thinking on the 

social construct of disability, and examine how it can shape the discussion in this area. In taking a 

disability rights perspective, this article will discuss the significant concerns raised as genetic science 

and technology advances, and the consequences for disability rights, particularly the core concepts of 

non-discrimination, and respect for diversity and difference. Further, the legal concerns and moral 

dilemmas arising over the use and potential misuse of genetic technologies, as highlighted in this 

article, may arguably inhibit or threaten the promise of precision medicine. 

In framing this discussion, this article examines international human rights perspectives and 

explores the scope of the relevant United Nations framework in this area. It will look particularly 

at the UN Convention on the Rights of Persons with Disabilities (CRPD) and how it may be used to 

guide best practice in this area. It will further consider the extent to which the CRPD human rights 

approach may offer a framework for addressing this field from a policy perspective, with a view 

to acknowledging and protecting human rights. With an acknowledgement of historical abuses of 

genetic science, this article highlights the need to maintain caution as to the potential consequences of 

advancing genetic technologies on persons with disabilities and indeed on society as a whole. Lastly, 

we advocate a need to address and control the use of genetic technologies, with a view to anticipating 

the development of new forms of social and structural stigma and discrimination against persons 

with disabilities. 

2. A Genetic Science Primer-Current and Future Perspectives 

The past century has witnessed great progress in the field of genetics from the discovery of the 

DNA double helix to the successful completion of the Human Genome Project, as well as a growing 

use of genetic testing [6,7]. These and subsequent scientific developments have provoked a worldwide 

interest in genetics and prompted increasing efforts to learn more about the genetic make-up of 

human beings, as well as the reasons behind disease and disability. These advances have prompted 

technological innovation and the development of increasingly more refined genetic techniques. 

Advancing genetic technology offers the possibility of precision medicine, which, in the future, 

may transform and tailor health care. The growing promise of precision medicine may facilitate and 

enhance an individual's autonomy, choice and effective management of their healthcare. A more 

refined understanding of a patient's genetic makeup enhances the care available and treatment. It 

offers the potential of earlier diagnosis, intervention and treatment of a wide range of diseases and 

conditions, as well as the avoidance of drug side effects [8,9]. From a wider societal and public 

interest perspective, the specter of precision medicine, notably recent developments with gene editing 

technologies, offers the potential to eradicate serious and life threatening diseases and other conditions 

from the human race. Genetic technology is becoming more prevalent and will inevitably be used 

in mainstream health care practice. The speed at which the science is advancing is clear, as is the 

speed at which genetic technologies are becoming more sophisticated and less costly. The result is 



Laws 2016, 5, 36 3 of23 

a greater availability of genetic testing (and other cutting edge technologies) and a proliferation of 

genetic information. 

The use and availability of genetic testing (and other genetic technologies), a technique which 

"involves examining a person's DNA for some anomaly that flags a disease or disorder" (10], is 

becoming more evident. Suspected mutations and predisposition to disease and disability may 

be confirmed by genetic testing in advance of the onset of symptoms (11]. As a predictive and 

diagnostic tool, the objective is that suspected genetic abnormalities and predisposition to disease 

may be confirmed and ruled-out by genetic testing, before the expression of symptoms. In other 

words, genetic testing (or screening) is the process of scanning an individual's genetic make-up to 

ascertain if the individual has a genetic predisposition to developing or passing on a genetic defect or 

disease (12]. In addition to identifying genetic markers for disease and disability, genetic testing may 

also ultimately identify behavioural and personality traits, thereby revealing further personal insights 

about individuals (13,14]. 

There is a also growing accessibility to genetic testing, for example, as evidenced by the increasing 

profile and growth in the Direct to Consumer (DTC) genetic testing industry (15-17]. The growing 

market for DTC genetic testing may promote awareness of genetic diseases, allowing consumers to take 

control of their genetic health and a more proactive role in their health care. Whole genome sequencing 

is similarly becoming more refined and and accessible (18,19], offering significant application and 

opportunities in healthcare and facilitating the practice of personalised medicine. This technique 

involves a process that determines the complete DNA sequence of an organism's genome at a single 

time (18,19], providing "a whole picture of an individual's genome, including susceptibility to disease 

and disability" [6]. With the decreasing cost of whole genome sequencing (and claims that a genome 

can now be sequenced for less than $1000 (20]), it is likely that this technology will become routine in 

health care in the future (21,22]. 

Genetic advances have propelled the advancement of innovative technologies in the area of 

reproduction and assisted reproduction, with the aim of identifying genetic mutations and future 

disabilities, at the pre-natal stage, the antenatal stage and even at the pre-implantation stage (23]. 

These technologies identify treatable genetic disorders, generally before the expression of conditions, 

with a view towards earlier diagnosis, intervention and treatment (23]. Preimplantation genetic 

diagnosis (PGD) involves screening embryos and is a technique used to identify genetic abnormalities 

in embryos created through in vitro fertilisation (24,25]. This technique, although offering significant 

benefits to reproductive medicine and enhancing reproductive autonomy (with greater choice and 

treatment plans) (26], produces concerns in deciding in what circumstances to pursue pregnancy. Use 

of these technologies arguably provokes ethical issues such as the value and dignity of all individuals, 

particularly persons with disabilities, as discussed below (27]. 

Reproductive and other emerging genetic technologies, including gene-editing technology, are 

being discovered and refined at an exponential pace. One gene-editing innovation that requires 

immediate attention is CRISPR/Cas9. Hailed as a "game changer" (28], CRISPR/Cas 9 is a gene 

editing tool that is coming to the forefront of science and medicine, and is gaining media attention 

around the world. CRISPR stands for 'Clustered Regularly Interspaced Short Palindromic Repeats' and 

the technology facilitates scientists in making precise changes or modifications to human genes (29]. 

It has been described as "cheap, quick and easy to use" (28], thereby indicating the potential for 

significant application in the field of genetic science and medicine. Amongst other things, scientists 

hope to use CRISPR to eliminate serious disease (and disabilities), such as hereditary neurological 

conditions, cystic fibrosis and different types of cancer. 

In addition to use in research, genome editing may also be used on human embryos, with a view 

to preventing genetic-based disorders and disease. Any genetic modifications made to an embryo 

will impact the genes and cells of an adult, with implications for future generations. It therefore has 

far-reaching implications and may inevitably have a radical impact on medicine and the human race. 

Although this "game changing" technology offers advantages in potentially eliminating debilitating 
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disease and genetic conditions, there are potential pitfalls and a need for caution. Apart from the 

ethical and legal dilemmas, which are discussed below, the technology is at a relatively early stage and 

there is much to be done to ensure CRISPR is used safely and efficiently [28]. A genetic modification 

may produce a myriad of undesirable and unexpected effects in an individual's body, and indeed that 

of future generations. 

In February 2016, scientists in the United Kingdom were given the authorisation to genetically 

modify human embryos for the first time by the UK Human Fertilisation and Embryology 

Authority [30]. Although these scientific activities are currently permitted only to take place in a 

research context (and cannot be implanted for reproductive purposes), this is a significant policy 

statement by a national regulatory authority in this field, which inevitably will have implications on 

other international policy endeavours [30]. 

Future Perspectives on Genetic Technologies 

Rapid evolution in the field of genetic science projects a future in which a significant amount 

of information about genes and disease, as well as a means to manipulate and modify genes will 

become available and potentially public. It is inevitable that genetic technologies will become a more 

routine element of healthcare, creating new horizons in the scientific and medical fields. Through these 

advances, genetic technologies will propel the practice of personalised or precision medicine [1]. They 

also arguably facilitate greater patient autonomy and choice in diagnosis, treatment and in some cases, 

eradication of disease [31]. 

However, in conjunction with acknowledging the enormity of scientific and technological 

advances in this field, it is important to be ''mindful of potential misuses, misunderstandings and 

pitfalls so that the promise of the genetic revolution in progress can be realised without undue costs 

and risks" [32]. Today's genetic revolution has generated a myriad of ethical and legal concerns, 

especially in relation to the misuse of genetic technologies. Specific concerns arise from a disability 

perspective, particularly in acknowledgement of a growing recognition of the rights of persons with 

disabilities. Advances in genetic science and technology arguably threaten the rights and indeed the 

value of persons with disabilities by highlighting disability as something that needs to be warned 

against or eradicated in society [33]. 

Linked to this and notwithstanding the advances that have been made in the field of genetics, it is 

necessary to be aware of the limitations of genetic technologies [34] and, in particular, to acknowledge 

the interaction of genes and environment and the role of external factors in the expression of disease 

and disability [35]. The technology, although advancing, is at a relatively early stage, in terms of 

predictability [36]. Predicting the onset of disease or disability through use of genetic technologies 

is dependent on a variety of components, including environmental factors, as well as "variances 

in gene expression, accuracy of the test, and the stability of linkage between genetic markers and 

suspect genes" [37]. Indeed, gene editing technologies are at a relatively premature stage, and much is 

unknown about the effect of using these technologies [38]. The uncertain nature of these techniques 

may provoke a range of unintended consequences. In addition to safety concerns, the limited predictive 

value of genetic technologies is important to note, not only from a clinical perspective, but in the 

context of identifying potential misuse of the technologies in medical, third party and other settings. 

3. Genetics and Disability 

The intersection of genetics and disability has provoked debate and discussion amongst the 

disability community and those concerned with social justice, as well as in the scientific community 

and those advocating the advancement of genetic science [39-41]. In conjunction with genetic advances, 

there is a growing proportion of the population with disabilities [33,42]. The existence of an ageing 

population may also expand the proportion of those with disabilities or future disabilities. Particularly 

challenging views and questions are likely to arise, in the disability community and society in general, 

as genetics advances with the advent of cutting-edge technologies such as gene editing. From a 
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disability viewpoint, advancing genetic science and technology may be viewed from a number of 

perspectives. As will be highlighted in the following sections, some may view these new technologies 

as a means of ameliorating or eradicating disability, while others view these developments cautiously. 

This article takes a disability rights approach and urges caution in the use and application of genetic 

science and new technologies. 

Genetic technologies provide a new lens through which to view (to identify, as well as eradicate) 

disability [36). Genetic testing and emerging technologies offer the possibility of detecting the onset 

of future disability and disease, through genetic testing and screening techniques. From a theoretical 

perspective, the predictive potential of genetic technologies highlights the broad concepts of future 

disability, perceived disability, and imputed or putative disability. These technologies also offer the 

potential to eradicate (or ameliorate) disability in humans, through techniques such as gene editing. 

The ability to intervene to prevent or ameliorate disease or disability, not only in adults, but also 

at prenatal and preimplantation stage is thereby pushing the boundaries of traditional and existing 

conceptions of disability and threatening the human and civil rights of those with current and future 

disabilities [43). 

The prospective of eradicating disability may have particularly far-reaching consequences in 

medicine as well as from a societal and an ethical perspective. Developments in genetic technology 

and in particular the advent of gene editing are changing the way we perceive who is "normal" and 

who is "disabled" [44). Indeed from one perspective, "if everyone has genetic conditions that are 

just waiting to express themselves in the future, isn't everyone truly disabled" [44). Considering that 

nobody has perfect genes, it has been observed that "as we will all have knowledge of the potential 

genetic disorder that we each harbor, disabled people may no longer remain stigmatized as "the other" 

in society [44). On the other hand, and more concerning, is the prospect that new technologies and the 

growing vista of precision medicine create the potential to further stigmatise disability and change 

perceptions of what is normal and even acceptable in society, by highlighting disability or genetic 

difference as something that should be avoided or at least preempted. 

As discussed in the following sections, new issues therefore arise around the perception of persons 

with disabilities, from a variety of perspectives. Advances with technologies (such as gene editing) 

reflect the view that disability is an abnormality instead of a natural feature of human diversity (45). 

Without caution, they may lead to the widespread view that persons with disabilities are inferior. They 

also may operate to devalue the lives of persons with disabilities and persons with future disabilities. 

Stigma, Genetics and Disability 

Linked to the concern of viewing disability as an abnormality, advancing genetic science and 

technology may shape, inform and provoke undesirable societal stigmas in this field. Indeed societal 

stigmas may shift and the notion of disability is likely to transform and develop to encompass a larger 

portion of the population including those with genetic predisposition to disease or disability (46). 

These advances provoke challenging questions regarding the way in which society conceptualises 

and views human difference. Advancing genetic science may amplify long-standing ambivalence that 

society has towards human difference and diversity [5). The issue of stigma [47) around disability and 

surrounding genetic predispositions to disability highlights the vulnerable position of persons with 

disabilities and the propensity for further discrimination and isolation in this new genetic era. 

Through stigmatising attitudes and actions individuals are devalued, rejected and excluded (47). 

Stigma results in a "vicious circle" that may lead to discrimination and other mistreatment (48). 

Individuals with certain medical conditions and disabilities face stigma on the grounds of perceived 

defects, traits and inabilities. Such defects, traits, and assumed inability may lead to a perception 

of such individuals as inferior and lacking value or acceptance in society. The stigmatisation of 

individuals (and their family members) with physical and mental disabilities is widespread [49-51). 

This stigma and stereotyping may result in unlawful discrimination, and a lack of respect and isolation 

from society. This issue of stigma is evident across society and in commercial contexts, for example, 



Laws 2016, 5, 36 6 of23 

in the employment relationship [52]. Thus, in third party contexts, such as employment, negative 

attitudes and stigmatising views on the part of employers may result in a reluctance to hire individuals 

with disabilities (or genetic predispositions to disability) and act as a barrier to employment. Employers 

may perceive such persons to be unproductive, unreliable and in certain cases a danger to themselves 

and the public [53]. Employees and potential employees may experience discrimination in terms of 

access to employment, and generally, in respect of promotion or other benefits of employment such as 

health care [54]. 

Regarding the issue of stigma, Bickenbach remarks that genetic information may become "the 

most profound form of stigmatising labeling people with disability have as yet experienced" [55]. He 

suggests 11human difference, when labeled genetically, opens the door to the most profound forms 

of stigmatisation" [55]. Indeed, new genetic technologies may operate to shape and exacerbate the 

stigma surrounding disability and difference, opening the door to societal rejection and profound 

forms of mistreatment. Such stigmatisation may translate into overt and subtle discrimination against 

individuals on the basis of genetic information, as well as other harmful treatment and violation of 

privacy [36]. 

4. Emerging Ethical and Legal Concerns 

4.1. A eugenics Framework 

On exploring the connection between genetics and disability, and with a view towards 

highlighting the propensity for new forms of misuse in this genetic era, it is relevant to consider 

the concept of eugenics and the eugenics movement which swept the early twentieth century. The 

eugenics movement and historic efforts to eliminate genetic-based disease and disability have long 

been established [5]. Persons with disabilities and those presumed to be genetically inferior were 

particularly targeted by the eugenics movement. 

Francis Calton initiated eugenics as a concept, with support from Charles Darwin in the 19th 

century [5,56]. It has been described as the 11conscious selection of humans by encouraging the 

production of those with desired inherited characteristics and restricting those with undesirable 

inheritable characteristics" [57] or 11
the use of science applied to the qualitative and quantitative 

improvement of the human genome" [58]. Since the 19th century, there has been recognition of the 

potential of using science and principles of inheritance to shape eugenic policies, with the result of 

creating a genetically "cleansed" society [59]. 

Eugenics reflects how genetic knowledge and a misinterpretation of genetic science may 

correspond with oppressive public policy to deny individuals their fundamental rights, particularly 

individuals with disabilities and other vulnerable populations. Historical misapplication of genetic 

science is a key consideration for examining the ethical dilemmas and challenges of today's genetic era. 

The eugenics movements of the early twentieth century, such as those in Europe and the United States 

(US), provide insight into the potential misuse of science, and offer a framework for consideration 

of modern day eugenics and misuse of genetics. It has been observed that "by remembering and 

understanding the past injustices and inhumanity of negative eugenics, further misuse of scientific 

information can be avoided" [60]. In Europe and the US, the eugenics movement aimed to promote 

and advance genetic superiority, and it endeavoured to achieve this primarily by sterilising persons 

with disabilities and those deemed genetically inferior [61]. In Europe, the German T4 Euthanasia 

programme is illustrative of such a repressive application of genetic science. This programme began in 

1939 had the objective of eliminating those with physical and mental disabilities, and other vulnerable 

members of society [62,63]. Repressive regimes were also implemented in Scandinavia, which similarly 

deprived individuals of fundamental human rights in the search for genetic superiority [64]. 

Eugenic policies in the US were experienced throughout society, including in the areas of 

immigration and family life [59]. In the 1920s, state fairs sponsored ''Fitter Families1 
' competitions, 

which awarded prizes for those deemed to be 1 'Grade A individuals" [65]. At this time, many US 
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states introduced sterilisation laws targeting what were perceived to be genetically defective groups, 

following early developments in genetic science. The policy rationale advocating such sterilisation 

was that those individuals were costly for society (66]. From 1907 to 1937, thirty-two American states 

introduced compulsory eugenic sterilisation laws, with the objective of controlling the reproductive 

capabilities of those deemed to be genetically inferior (67,68]. The US Supreme Court promoted 

sterilisation in support of eugenics in its landmark decision of Buck v. Bell, with Justice Oliver Wendell 

Holmes infamously stating " . . .  three generations of imbeciles is enough . . .  " (69]. 

4.2. Genetics and a New Age of Eugenics 

With genetic science advancing and the benefits of science being realised, eugenics considerations 

are again rising to the surface and raising questions as to disability discrimination, stigma and a new 

"subtle" eugenics developing. In this age of "new genetics," the ethical, legal and social implications of 

genetic technologies have become more intricate, however, the controversies and societal risks it raises 

are effectively the same (70]. New genetic technologies offer means of differentiating and potentially 

discriminating against individuals, particularly those with disabilities and putative disabilities. These 

technologies offer the potential to identify and eradicate disabilities, and eradicate fetuses with 

disabilities, creating ethical dilemmas around the value of a life, and eugenic tendencies. 

In the reproductive context, there has been much discussion in this area. The use of pre-natal 

genetic testing or PGD may cause concern and it may be claimed that selection against genetic 

impairments amounts to discrimination against persons with disabilities (5,71,72]. It has been pointed 

out that PGD arguably "meets the definition of eugenics" and may be viewed as a "negative selection 

tool" (73], in terms of selecting the implantation of embryos with particular genetic traits and excluding 

the implantation with embryos deemed to be genetically flawed or inferior (73]. The advent of gene 

editing is challenging in this regard, provoking questions concerning a reinvigoration of eugenics. 

Gene editing may facilitate a new eugenics of personal choice in health care and reproduction, whereby 

humans dictate their own "disability free" evolution individually and throughout future generations. 

These new genetic technologies, particularly gene editing, have the potential to idealise the perfect 

person with perfect genes, and a population founded upon genetic desirability (74]. They provoke 

concerns about the potential trend towards 'designer babies' or designer individuals (75,76]. Thus, will 

such babies be designed without disabilities or impairments? And, will disabilities be screened out? 

Genetic technologies certainly provide the possibility for such a trend, which creates a myriad of moral 

dilemmas for society and potentially threaten the human and civil rights of persons with disabilities. 

Taken a step further, the potential for designer babies may open the floodgates towards selecting 

traits and characteristics such as eye colour, height, sporting ability and even intelligence, creating 

further ethical quandaries (77]. The trend towards designer babies and use of genetic technologies in 

reproduction also may produce unintended consequences, such as genetic selection for impairment 

or disability (43], which arguably provokes consideration of the "right to disability" (43], as well as 

the right to protect culture and family autonomy (78]. As is evident, genetic developments in this 

field produce a variety of consequences, and ignite discussion from a variety of perspectives and 

moral standpoints. 

The complexity of this debate in the disability context reflects the reality that persons with 

disabilities (and their families, caregivers and supporters) perceive their human condition in a variety 

of different ways (79]. In addition, those in the disability community have different viewpoints 

regarding medical and technological advances, with some advocating the need for medical cures and 

genetic intervention, and others focusing on what is perceived as the more important need to remove 

social barriers (43,80]. Reflecting a perspective from the genetics community, geneticist James Watson, 

who discovered the double-helix structure of DNA along with Crick (81], stated that "seeing the bright 

side of being handicapped is like praising the virtues of extreme poverty" (82]. In this respect, new 

genetic technologies are viewed favourably, as a means of ameliorating disability, and improving the 

lives of individuals. From a disability rights perspective, these views are arguably regressive and 
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reflect a medical model construct, whereby persons with disabilities are viewed as inferior, worthless 

and in need of improvement [79,83-86]. According to the medical model, in which disability is seen as 

a problem inherent in the person, caused by biological defect, disease or other health conditions [87], 

it is generally perceived as giving rise to the perception of the individual having a low quality of life 

and being below-normal [4,88]. 

In further reflecting the complexity of this debate from a disability perspective, the proliferation 

of genetic technologies has the potential of devaluing the lives of persons with disabilities and persons 

with future or putative disabilities [73]. In addition to testing for the presence of genetic conditions, 

the objective of PGD and other such technologies is to enable parents 11 
to avoid having a child with 

a disability" [73]. Gene editing takes this argument a step further in terms of striving for genetic 

perfection and ultimately reflecting eugenic tendencies. If genetic perfection or genetic superiority 

becomes the norm, this may exacerbate the stigma of those with disabilities, and indeed of those 

individuals and their parents who decide not to undergo such testing or to avail of cutting edge 

genetic techniques. These individuals may potentially be viewed as the 'other' in society. It may also 

exacerbate the propensity for discrimination against those with disabilities and genetic predispositions 

to disability, as discussed below. 

Such technological possibilities are arguably reflective of Savulescu's theory of "procreative 

beneficence," which advocates the moral obligation to have the best children possible--including 

through use of genetic technologies [89,90]. In other words, parents have an obligation, which may 

translate as a parental responsibility to avail of emerging genetic technologies, with a view towards 

avoiding disability. Linked to this is the issue of parental or reproductive autonomy and freedom. 

Some would argue that parents should have the unfettered right to decide the means and method of 

reproduction, including the right to avoid (or select) disability. A conflict arises here, and particularly 

from a disability rights perspective, between parental autonomy and ethical concerns around the value 

of life and respect for difference and diversity [91]. 

Indeed, such theories have been criticised by the disability community, in terms of devaluing 

the lives of persons with disabilities [92,93]. Likewise, the disability community has critiqued the 

pursuit of genetic perfection [27]. Through permitting the power to select against difference, a few 

in society will be selecting for intolerance of human difference. From a disability perspective, the 

emergence of genetic technologies and the introduction of genetic screening policies (and recent 

technologies such as PGD and gene editing techniques) sends the message that disability and difference 

is unwelcome in society (94,95]. Technologies such as PGD and gene editing in particular advocate an 

intolerance of difference and disability, and offer a means to select against (or in favour of) disability. 

It provokes challenging questions about the types of individuals that may be born, now and throughout 

future generations. The history of the eugenics movement provides a framework for viewing the 

ethical dilemmas that are apparent as genetic science and technology continue to advance today. 

An examination of the abuses of the past offers insights into potential future misuse of science and 

technology, and warns against uncontrolled use of new technologies and the reinvigoration of eugenics 

in today's society. 

On considering debates surrounding use of genetic technologies and disability, it is acknowledged 

that the area and the subject matter is inherently complex and fraught with difficult ethical dilemmas. 

The question may arise as to whether use and application of genetic technologies (particularly PGD 

and gene editing) to address and eradicate serious diseases and disabilities is justified and, if so, under 

what circumstances [91]. It may be argued that this use of these technologies is acceptable and even 

necessary from the perspective of improving lives and eliminating serious disease and life threatening 

illness, as well as enhancing personal choice, autonomy and reproductive freedom. However, the use of 

such technologies for what may be perceived as less serious disease or disability, or for non-therapeutic 

or aesthetic purposes, may be a less compelling argument from a moral standpoint (91]. 

The new genetic era and forms of subtle eugenics therefore give rise to public policy concerns 

and signal the need to anticipate the creation of a genetic underclass in society and respond to these 
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issues [96]. The rise of a genetic underclass raises serious ethical and public policy concerns [97]. 

Advancing genetic technologies, and uncontrolled use of such technologies may lead to societal 

intolerance of disability and genetic difference. Accordingly, questions arise as to how to address and 

control the use and potential misuse of genetic technologies, and the appropriate regulation of this 

area [98]. In consideration of the need for governmental regulation, it is necessary to identify and 

anticipate misuse of genetic technologies and potential human rights at stake. 

4.3. Disability Discrimination and Other Concerns 

In conjunction with concerns about stigma and a reinvigoration of eugenics, persons with 

disabilities and persons genetically predisposed to disabilities as well as their family members [99] may 

experience increasing discrimination and mistreatment in society, as well as in a range of third party 

and commercial contexts, including employment and insurance [96]. In addition to discrimination on 

the grounds of disability at a societal level and a potential trend towards an intolerance of disability, 

genetic information is valuable to third parties and may be viewed as a predictive tool primarily 

for economic reasons [100,101]. The implications of such third party interest in genetic information 

has been widely debated and discussed in the literature, and is reflected in legislative endeavours in 

the field. 

Genetic discrimination may be defined as "discrimination directed against an individual 

or family based solely on an apparent or perceived genetic variation from the 'normal' human 

genotype" [102-104]. It describes discrimination on the basis of genetic information, genetic makeup 

or family medical history (which is a key source of genetic information) [105-107]. From a disability 

viewpoint, the concept may describe discrimination on the basis of future disability, imputed disability 

or genetic predisposition to disability [98]. New technologies such as gene editing, however, are 

creating another dimension of genetic discrimination. As discussed above, these new technologies, 

with the objective of eradicating disease and disability may provoke an intolerance of difference and 

disability. Such intolerance may lead to discrimination against those who currently have disabilities or 

genetic conditions; for example, that are not eradicated or ameliorated by existing genetic technologies 

or techniques. It may also lead to discrimination against persons with putative or future disabilities 

and genetic susceptibilities who either choose not to use genetic technologies to enhance or improve 

themselves, or who are not born through use of genetic screening or editing techniques. 

Related privacy concerns arise with a growing availability and accessibility to genetic information, 

particularly in the digital world [108]. Unauthorised access to and use of genetic information may 

violate an individual's privacy [109]. This concern is heightened given the personal and private nature 

of genetic information, as well as the familial nature of genetic information. All individuals are entitled 

to protection of their privacy as a fundamental human right [110]. In acknowledgement of the personal 

nature of genetic information, genetic privacy "protects personhood interests in shielding us against 

stigmatization, discrimination and being misunderstood1 
' [111]. 

Employers may seek to access or use an employee's genetic information for economic purposes 

and as a mechanism for selecting what are perceived to be the most desirable, genetically attractive 

employees, who are least likely to be sick, injured on the job, and cost the employer money and 

time [100,101]. It may be assumed by employers that healthy employees who are perceived to be 

genetically attractive do not carry financial risks. In light of the predictive character of genetic 

information, there are incentives for employers to seek access to genetic information in the workplace 

for financial benefit [112]. In light of obligations under health and safety law (both under common law 

and legislation), employers also have a concern for protecting the safety and welfare of the employee 

and the prospective employee, as well as of co-workers. In some circumstances, employers may seek 

to access employees' genetic information or request genetic testing of employees who, because of their 

genetic makeup, may be at an increased risk of developing certain illnesses if exposed to occupational 

hazards [113,114]. 
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Similarly, use and misuse of genetic technologies and genetic information may occur in the health 

and life insurance context. As a profit oriented industry, private insurance companies have strong 

incentives to seek access to genetic information, through genetic test results and analysis of family 

medical history. Private insurers may advocate use of genetic information to facilitate improved 

underwriting through more accurate risk classification, to reduce the practice of adverse selection [115], 

and result in a more efficient system of insurance [116]. Further arguments may be advanced that 

fundamental principles of insurance law such as the duty of disclosure and utmost good faith demand 

disclosure of all relevant information [117]. 

This third party interest in using genetic information likely conflicts with an individual's rights, 

for example, the right to privacy, the right not to be discriminated against, as well as the right to 

autonomy. It may also conflict with an individual's (and family member's) right not to know their 

genetic information [118]. Employers and insurance companies arguably have no right to request 

and require that an individual undergo genetic testing or use the results of genetic tests previously 

taken [96]. Decision-making on the basis of the probability of an individual developing a certain 

disease or disability, as opposed to current health status or on the actual ability to perform the work, 

may be deemed to be unlawful discrimination [96]. 

From a practical and clinical perspective, further challenges arise around the issue of informed 

consent regarding the use (and potential future use) of new genetic technologies (119]. The concept 

of informed consent is a reflection of the inherent right to autonomy. Considering the wealth of 

information discoverable through use of genetic technologies, its meaning and implications, as well as 

the implications for family members and others (such as third parties), informed consent is paramount 

in the field of genetics. Use of genetic technologies in the medical setting, as well as third party 

requests to use such technologies may challenge traditional conception of informed consent. Additional 

concerns surround the consent of future generations and future persons with disabilities to use (or 

non-use) of these technologies (43]. Considering the range of human rights at stake, these practical 

challenges and legal concerns need to be addressed and ultimately regulated. 

4.4. Personhood, Disability and Genetic Determinism 

From a philosophical perspective, genetic advances may have a profound effect on the notion 

of personhood and core concepts of humanity (120], as theories such as genetic determinism and 

geneticisation become prevalent. The concept of personhood may be influenced by advances in 

genetics, and it provokes consideration of the relationship between genetic information and personal 

identity. Personhood as a concept is differentiated from the notion of being human, which means to 

belong to a species (121]. Personhood represents one1s recognition as a person- and "therefore as a 

'subject' of the law and the political order- as a beneficiary of the system of justice" [121]. Concepts of 

personhood have evolved over time, particularly with changes in societal and cultural norms (3)21]. 

In this new genetic age, with scientists making rapid discoveries about genes, it is likely that 

concepts of personhood and self-determination will further develop and evolve. Genetic information 

and the human genome relate to the biological component of personhood, and how this impacts the 

conception of what it means to be a person (120]. An individual's genetic information determines 

a myriad of characteristics and traits from height, skin colour, eye colour, gender, behaviour and 

personality. With scientific research revealing core elements of a human's unique make-up and other 

personal traits, this will have an impact on conceptions of self [120]. 

The impact of genetic information on personal identity accordingly provokes consideration of 

the concepts of genetic determinism and genetic reductionism (122]. With focus on the importance 

of genes on the expression of disease and disability, there is an increasing potential for promotion 

of the "geneticized self;" in other words, reducing one's identity to a genetic basis (123)24]. These 

notions of the "geneticized self" raise ethical concerns, particularly in relation to concepts of humanity. 

With advancing genetic science comes an opportunity to enhance oneself, with implications for 

human dignity, uniqueness and difference. Such conceptions of self do not acknowledge the complete 
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person. Within the genetic conception of self, ''the person then becomes no more than their 'bad' 

genes" [123,124], potentially leading to discrimination and stigmatisation, thereby compounding the 

mistreatment of persons with disabilities (and genetic predispositions to disability). 

Some theories of genetic determinism suggest that our genetic profile is "the dominant causal 

arbiter of all that we think, feel, and choose to do" [120). Taken to the extreme, genetic determinism 

implies that a person does not possess the freedom to think, or choose. This conception is contrary to 

the interpretation of a person as an autonomous being who can freely choose between various courses 

of action [120). Strict application of the theory of genetic determinism denies that individuals have the 

power of free choice. In response, there is a compelling reason for maintaining the concept of free will 

and rejecting genetic determinism: Such a theory would 11 wreak havoc on our ordinary conceptions of 

ethically responsible agency and moral desert" [120). 

In reality, a developed view of genetics does not support the theory of genetic determinism. The 

nature of personal identity is found in the myriad of personal circumstances and facts that make 

up each person's life. A person's environment, occupation, and lifestyle choices contribute to one's 

sense of self. Only a few genetic conditions are solely determined by a certain gene or genes [123). 

Accordingly, 11 genes are only one more influence in the contingent histories of our lives" [123). 

From a human rights perspective, the concept of the 11 geneticized self" threatens an individual's 

basic human rights, particularly since they are then 11defined out of humanity and potentially outside 

the boundaries of moral responsibility" [124). There is a danger of an individual's identity becoming 

lost and his or her life becoming devalued, which arguably threatens the dignity and integrity of the 

person. These notions reflect the concept of personhood and of recognising the legal capacity of all 

individuals, as set forth in the CRPD's Article 12 [125). 

From a disability rights perspective, over- and mis-reliance on genetic determinism and the 

biological component of disability and disease is undesirable and perpetuates the medical model 

conception of disability. This may also encourage stigma and provoke negative attitudes in this area. 

As has been pointed out, "an exclusive focus on genetic causation distracts from other important 

factors that cause or contribute to disability" [5). In addition, considering the interaction between 

genes and environment, the majority of disability and disease is in fact usually caused from other 

illness, ageing, injury from war and other causes, apart from genetics [5]. Such an approach arguably 

runs contrary to the social model of disability, which endorses the external, environmental causes of 

disability, including negative (societal and individual) attitudes [83- 86,126). 

4.5. Controlling the Use of Genetic Technologies 

Against the backdrop of scientific and technological advances, there is a growing potential for 

misuse of genetic technologies and a myriad of fundamental human rights at stake. Considering the 

rapid advances in genetic technologies, there is potential for a reinvigoration of damaging eugenic 

type policies emerging (aimed at those who are deemed to be genetically inferior) as well as growing 

stigma against persons with disabilities in society. Particular concerns arise around use of gene editing 

technologies. In acknowledgement of the potential for misuse and the fundamental human rights at 

stake today and in the future, appropriate governmental controls and regulation of this field are a 

necessity. There is a corresponding need for awareness raising in this area, particularly in consideration 

of the potential over-reliance on genetics and a possible trend towards genetic determinism in society. 

Within the human rights framework and in consideration of disability rights, it is important to consider 

international human rights perspective and examine how it might provide guidance on best practice 

in this field going forward. 

5. International Human Rights Framework 

Regarding the connection between genetics and disability and the application of the social model 

of disability, international human rights law provides guidance on the ethical and legal dilemmas 

arising in this field. A human rights-based conception of disability (and indeed genetic predisposition 



Laws 2016, 5, 36 12 of 23 

to disability) focuses on recognising and protecting the fundamental human rights of persons with 

disabilities on an equal basis with others. Of particular relevance is the CRPD mentioned earlier [127], 

the first international human rights treaty of the twenty-first century, which aims to facilitate the 

fundamental human rights and equal treatment of persons with disabilities [128]. 

5.1. United Nations Convention on the Rights of Persons with Disabilities 

It is argued that the CRPD "calls into question" the compatibility of genetic technologies and 

screening policies with fundamental disability rights principles [129]. It provokes consideration 

of fundamental human rights, such as non-discrimination and equality, respect for dignity and 

integrity as well as privacy, and requires State Parties to acknowledge, recognise, and protect these 

interrelated rights. 

The CRPD operates within the framework of the social model of disability, focusing outward 

toward the environment and external factors as creating barriers and disabling a person (133]. The 

CRPD has been described as "the highest legal manifestation and confirmation of the social model 

of disability on the international stage" (130]. Article 1(2) emphasises the social model and states: 

"Persons with disabilities include those who have long-term physical, mental, intellectual or sensory 

impairments which in interaction with various barriers may hinder their full and effective participation 

in society on an equal basis with others" [131], reaffirming the theory that limitations arise as a result 

of the interaction with artificial barriers in society (132]. The Preamble (e) provides that "disability is 

an evolving concept and that disability results from the interaction between persons with impairments 

and attitudinal and environmental barriers that hinder their full and effective participation in society 

on an equal basis with others" (133]. 

The CRPD "provides a fresh human rights read on the interrelationship of genetic technology and 

disability rights as reflected in international human rights law" (134]. In addition to urging caution 

as to the use of genetic technologies and emerging screening and modification techniques, it offers 

guidance on best practice and acts as an international forum for discussion of these issues. 

The Committee on the Rights of Persons with Disabilities, in one of its first concluding 

observations on a state report, indicated its conception of disability discrimination in a situation 

directly related to genetic testing for disabling characteristics (134]. In particular, the Committee 

was critical of Spanish legislation on sexual and reproductive health (decriminalising termination of 

pregnancy) and indicated its "implicit linkage between disability discrimination and the termination 

policy in Spain with direct implications for genetic testing in the context of disability" (134], thereby 

suggesting that the approach of the Committee, in interpreting disability discrimination under the 

CRPD, potentially encompasses the prohibition of genetic testing. 

5.2. Genetics and the CRPD 

The misuse of genetic technologies resulting in the discriminatory use of genetic information at 

societal or individual level (and other human rights violations) is arguably contrary to the CRPD. In 

addition, genetic screening policies such as those that target Down Syndrome, for example, and other 

genetic-based conditions are contrary to the principle of non-discrimination as set out in the CRPD, in 

terms of identifying and eradicating certain disabling conditions as being undesirable and inferior. 

Recently, the development and application of new genetic technologies, resulting in discrimination 

against persons with (current and putative) disabilities may also be contrary to the CRPD. This section 

examines the application of the CRPD to the use and misuse of genetic technologies and highlights the 

obligations on State Parties in this area. 

The principles of non-discrimination and equality are endorsed in the CRPD and one of the key 

frameworks adopted in the CRPD is that of non-discrimination. Non-discrimination as a premise in 

the CRPD is referred to in the Preamble (h), which states '' . . .  discrimination against any person on 

the basis of disability is a violation of the inherent dignity and worth of the human person" [135]. This 

formulation reflects the ethos of the Convention's non-discrimination and equality principles [136]. 
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Article 5 provides for the principles of equality and non-discrimination. It requires the prohibition 

of discrimination "on the basis of disability" and guarantees to persons with disabilities equal and 

effective legal protection against discrimination on all grounds (137]. Discrimination on the basis of 

disability as provided for in the CRPD has encompasses individuals who are not themselves disabled 

but who are discriminated against on the grounds of their "association with an individual who has a 

disability" [138]. The phrase discrimination "on the basis of disability" is "wider than a definition that 

focuses on the peculiar impairments of any given individual" [138]. Article 5, with its focus on the 

actions of third parties and read in conjunction with the intention of the CRPD, may be interpreted as 

applying to discrimination on the basis of genetic information or genetic predisposition to disability. It 

also signals potential incompatibility with genetic technologies and techniques that aim to eradicate 

disability. At the very least, Article 5 encourages the appropriate (and when warranted, limited) 

application of these technologies. 

Further non-discrimination provisions are evident in Article 27, which focuses on work and 

employment, recognising the right of persons with disabilities to work on an equal basis with others, and 

prohibiting discrimination on the basis of disability [139]. Article 27 (a) prohibits "discrimination on the 

basis of disability with regard to all matters concerning all forms of employment, including conditions 

of recruitment, hiring and employment, continuance of employment, career advancement . . .  " [139]. 

As indicated, use of an employee's genetic information may result in discrimination and the denial of 

employment opportunities on the basis of perceived disability, thereby violating Article 27. 

5.2.1. Right to Respect for Dignity and Integrity 

The right to respect for dignity and integrity underpins and informs the CRPD. Article 3 sets 

out the guiding principles in the Convention, which include dignity, autonomy, non-discrimination, 

full and active participation and inclusion, respect for difference and human diversity, and equality 

of opportunity [140]. Pursuant to these principles, respect for dignity is undermined or denied in 

circumstances where persons with disabilities are devalued and their lives disregarded [129]. Where 

genetic screening policies such as PGD, genetic testing and gene editing technologies advocate the 

eradication of disease and genetic conditions, the underlying message is that these conditions are 

burdensome and lacking in value (129]. Recent developments with gene editing technologies further 

advocate the desire to eliminate disease and disability from society, thereby devaluing the lives of those 

with such existing and future disabilities. Such practices employed in an adverse manner may also be 

viewed as contrary to a social model understanding of disability. One particular example is screening 

for Down Syndrome (141], which has no therapeutic value, and thereby operates to 11reinforce the 

idea among persons with disabilities themselves that they are tagged with their impairments and 

thereby branded as a burden" [95,129]. Other examples include (prenatal and newborn) screening for 

conditions such as Cystic Fibrosis, Sickle Cell Anaemia and Tay Sachs Disease. A similar analysis may 

be applied to other more recent and more controversial genetic screening techniques, particularly in the 

reproductive context, whereby the technologies are pushing the boundaries of choice in reproductive 

decision-making and offering the potential to identify future disease and disability at an early stage 

and to avoid such conditions completely. Likewise, gene editing effectively screens out disability 

and genetic flaws, and these techniques may impact the perception of disability and difference for 

future generations, thereby exacerbating the stigma and negative perception attached to disability 

and genetic conditions [142]. Similarly, the principle of respect for difference and human diversity 

recognises disability as a natural incident of the human condition, and these principles may caution the 

use and application of such genetic technologies. The principles of respect for difference and human 

diversity reflect general human rights values and reinforce the ethos of the social model conception of 

disability (134]. 

CRPD Article 17 protects the integrity of the person and provides that every person with 

disabilities has a right to respect for his or her physical and mental integrity on an equal basis 

with others. Genetic science, and emerging genetic technologies, may operate as a tool of social 
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manipulation and lead to the practice of genetic cleansing (61]. If this practice proliferates, and a 

societal perception towards " genetic perfection" develops, this may result in negative attitudes towards 

persons with disabilities as being inferior (61]. It may signal a reinvigoration of eugenic type attitudes 

and policies in society. This may have undesirable societal implications by categorising individuals 

according to perceived genetic status. In particular, the emergence of gene-editing may threaten 

the integrity of the person and have undesirable societal implications. In addition, the existence of 

barriers to employment, insurance and other social goods and services (as a consequence of misusing 

genetic information) may result in the exclusion of vulnerable individuals and violate the principles of 

dignity and integrity [143]. In protecting integrity, Article 17 encourages the appropriate application of 

genetics, with individual rights at the forefront. 

5.2.2. Awareness Raising 

Awareness raising is a central component of the CRPD in acknowledging and recognising the 

rights of persons with disabilities. It is relevant in terms of attitudes towards disability and perceptions 

of genetic predispositions towards disability. Cultivating environments of positive attitudes towards 

disability may improve attitudes towards genetic conditions and genetic predispositions. Article 8 

requires a publicity campaign to "nurture receptiveness to the rights of persons with disabilities" 

and to promote recognition of the "skills, merits and abilities of persons with disabilities" (144]. 

It requires states to encourage the media to "portray persons with disabilities in a manner consistent 

with the purpose of the present Convention" (144]. In this regard, the CRPD may be utilised to address 

attitudinal barriers toward disability and genetic predispositions in the form of awareness raising [145]. 

The importance of this provision is that ''a culture shift in attitudes . . .  could make the difference 

between rhetorical change and real improvement1' [138]. It also may be used to encourage awareness 

and education about the impact and appropriate application of genetic technologies. In encouraging 

appropriate use and application of genetic technologies, awareness raising tools may be used to 

highlight the current limitations with genetic science and technology, particularly regarding accuracy 

and predictive value, as discussed above. Such awareness raising may positively impact the use, 

application and indeed the regulation of new and emerging genetic technologies. 

5.3. Evaluation of the CRPD 

The year 2016 is the tenth anniversary of the introduction of the CRPD and it is a time not only 

to reflect upon the importance of this instrument as the first ever disability rights treaty in securing 

fundamental human rights, but also for anticipating challenges that persons with disabilities face in 

today's world of genetic advancements and technological developments. 

In acknowledging the intersection of disability and genetics within a human rights framework, 

the CRPD may be used as an impetus to develop reforms around the regulation of genetic technologies 

and initiate thinking about the concept of disability and disability discrimination so as to encompass 

putative disability and genetic predisposition to disability (36]. Discrimination concerns and 

subsequent threats to the dignity and integrity of persons with disabilities are at the core of this 

debate. In addressing these concerns, the non-discrimination framework is utilised by the CRPD as a 

method to secure fulfilment of the rights of persons with disabilities. This approach is complemented by 

emphasis on the concepts of human dignity and integrity as well as on the social model understanding 

of disability. The provisions and rationale of the CRPD may be interpreted to encourage caution and 

the uncontrolled use of new genetic technologies, with acknowledgement of the rights of persons with 

disabilities, and at the very least, participation of persons with disabilities in this discussion and in 

any law and policy endeavours. This instrument may be used to encompass the protection of genetic 

information in third party contexts- particularly by preventing discrimination, protecting privacy as 

well as awareness raising to advocate positive attitudes and education as to the benefits and limitations 

of genetics (143]. 
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6. International Soft Law 

In addition to the CRPD, there is a body of international "soft law", which offers guidance in terms 

of best practice for law and policy reform in this field (143]. These instruments include UNESCO's 

Universal Declaration on the Human Genome and Human Rights (1997) (146], the first universal 

instrument to introduce an ethical structure for activities in the area of the human genome, UNESCO's 

International Declaration on Human Genetic Data (147], 11 
a sequel" to the 1997 Declaration (148], and 

UNESCO's Universal Declaration on Bioethics and Human Rights [149], 11an important step in the 

search for global minimum standards in biomedical research and clinical practice" [150]. 

These documents reflect core values of non-discrimination and equality as guiding principles, and 

the Declarations speak in favour of protecting genetic diversity and prohibiting discrimination (143]. 

Human dignity is a common thread in the UNESCO Declarations in this area (151]. The concept of 

human dignity is central to respect for genetic difference, and acknowledging the nature of genetic 

information as unique to each individual. In addition, the reliance on ''human dignity" reflects the 

submission that the protection of genetic make-up and information is a core human rights issue [152]. 

These soft law instruments, although they provide limited binding force 11 provide evidence 

of the importance of human rights as a jumping-off point in the evolving body of international law 

and practice on the regulation of new technologies" [153]. Together with the CRPD, the Declarations 

highlight an international consensus for ensuring that genetic science advances with appropriate 

safeguards and an acknowledgement of the importance of human rights (143]. 

7. Future Law and Policy Recommendations 

Considering the pace of scientific and technological development and the fundamental human 

rights at stake, particularly from a disability perspective and in acknowledgement of the rights of 

persons with disabilities, governmental controls are needed and an appropriate legislative framework 

is ultimately desirable not only to regulate access to and use of genetic information, but also to 

prevent the misuse and misapplication of emerging genetic technologies, such as gene editing. In the 

absence of controls and regulations, scientists inevitably will proceed with scientific and technological 

developments, which will become increasingly more accessible in medical and non-medical settings. 

Prior to and in conjunction with any legislative endeavours, however, there needs to be 

in-depth and focused discussion and consultation with the stakeholders involved, including employer 

organisations, insurance organisations, lawyers and policy makers, advocates, and individuals across 

the spectrum of disability and their families and supporters. In considering the way forward 

to addressing and regulating genetic technologies, it is particularly important that the disability 

community and its advocacy groups are involved in this debate. Public consultation and engagement 

on these issues is desirable to ensure transparency and gauge the public's attitude and perception of 

these issues. This endeavour would contribute towards improving public confidence in this area, in 

line with the objective of the above recommendations. 

In addition to foundational protections in legislation, there is a need to consider an awareness 

raising and educational campaign (as is advocated in the CRPD), to target medical professionals, 

commercial entities and the general public. There is a need to raise awareness and educate as to 

the benefits and limitations of genetic science and technology, the potential for misuse of these 

technologies, as well as the legal protections in place. In the United States, for example, there is still a 

lack of awareness of the legal protections in place and individuals are concerned about the misuse of 

genetic information, even following the introduction of federal level legislation in this field [154- 159]. 

8. Conclusions 

A major challenge of the 21st century will be to find new and effective ways to close the gap 

between disability law and technology, acknowledge emerging legal and ethical concerns, while at the 

same time allowing science to progress for the benefit of all. 
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Advances in genetic science and technology are pushing the boundaries of modern medicine and 

healthcare. Rapid advances in the field of genetics throughout the 20th and 21st centuries, culminating 

in the success of the Human Genome Project, have accelerated the pace of genetic discoveries and 

resulted in unprecedented technological innovation. As well as detecting future disease and disabilities 

through genetic testing and other screening techniques such as PGD, emerging genetic technologies 

such as gene editing are attempting to eradicate disabilities and disease, potentially changing the 

landscape of the medical field and offering to change the delivery of healthcare in the future, with the 

promise of precision medicine. 

However, the rapid pace of development in the field of genetics gives rise to a range of ethical, 

legal and regulatory concerns. As a society, it is important to maintain vigilance on the implications 

and unintended consequences of developing genetic technologies on individuals and families, in 

commercial contexts such as employment, and on societal values in general. Persons with disabilities 

and those with genetic predispositions to disability are vulnerable to mistreatment in this new genetic 

age, and their rights need to be acknowledged and protected. 

On addressing the fundamental human rights at stake, together with an awareness of the history 

of the eugenics movement which acts as a stark reminder of the abuse of genetic science, this article 

proposes that the social model of disability provides an important human rights framework from 

which to view and address the issues that arise at the intersection of advancing genetic science and 

disability. In conjunction with the theory of the social model, the CRPD (together with the relevant soft 

law framework) provides an international forum for discussion and may initiate consideration of best 

practice around genetics and disability law and policy. This article recommends the use of the CRPD 

as a key framework and lens for viewing the use and control of genetic technologies. The CRPD shall 

act as an impetus for future legislative interventions, which are needed in this area. In addition to a 

comprehensive legislative framework, there is a need for awareness raising and educational campaigns 

as well as engagement and consultation on these issues from all stakeholders. 
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