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ABSTRACT 
 

Preimplantation genetic diagnosis (PGD) is an assisted reproductive technology 

introduced to detect embryos with genes associated with certain genetically-based diseases. 

The rationale for this procedure that has been carried out for over 20 years is to bring about 

the birth of children not affected by the genetic condition in question. The inevitable selection 

of one embryo over another has constituted the crux of the main opposition to PGD over the 

years, especially among those for whom all embryos have a moral value equivalent to that of 

fully developed humans. However, with time this core ethical dilemma has been joined by 

others, characterised in particular by fears about the eugenic nature of PGD, and concerns 

that its use devalues people with disabilities. 

The practical issues that are most relevant emerge in connection with Huntington’s 

disease testing, HLA-typing and preimplantation genetic screening (PGS). In order to look in 

some detail at the major issues in these areas, considerable attention is paid to the current 

state of the scientific base of PGD, and the dominant issues that arise in the clinic. In 

considering general ethical issues, there is discussion around principles such as autonomy, 

non-maleficence and truthfulness. 

In terms of eugenic fears, the controversy surrounds the concern that PGD is a 

reincarnation of the eugenics of the early 20th century, which culminated in the horrors of the 

Holocaust. This worry is evaluated for its legitimacy, and then reanalysed in the context of 

Agar’s definition of liberal eugenics. Overall, the fears about eugenics are shown to be 

unfounded, due to the current lack of class bias, lack of coercion and the well-grounded 

science upon which the procedure is based. 
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The final issue analysed is what is termed the ‘expressivist objection’. This describes 

arguments that claim that the way PGD is practised causes harm to the disability community. 

This view emerges from the social model of disability, which stands in opposition to the 

prevalent medical model.  

In drawing together these various strands, I conclude that the potential harms 

expressed are not sufficiently serious to outweigh the advantages that PGD brings. It is 

concluded that PGD is currently practised in a responsible and measured way that effectively 

balances potential dangers with the immense benefits that can be achieved. On the other 

hand, major changes in the reasons for undertaking PGD in the future may substantially alter 

the ethical horizon. 
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INTRODUCTION 
 

The concept of preimplantation genetic diagnosis (PGD) evokes vastly different ideas 

in people. To some, it is a panacea, creating a utopian world where mankind is close to 

physical perfection. In this imagined future, parents can pick and choose the characteristics 

that they would like their children to have; truly a designer baby. The world would 

effectively be rid of any inherited disease and potentially free of disease entirely, as genes 

that cause predispositions to certain illnesses will become essentially extinct. Of course, the 

effects of the environment on disease cannot be overlooked, but every child born would have 

the genetic toolset required to fend off almost all known ailments. To other people the 

embryo selection in PGD conjures up the darkly eugenic ideas of the Nazi regime. The 

concept of humans ‘playing God’ and choosing a genetically superior species shares 

similarities to the ideas espoused by Hitler. The concept of humans ‘selecting’ the next 

generation in a kind of artificial evolutionary process makes many people very uneasy. In line 

with this, there is wide debate on the problems that this technology causes for disabled people 

in society. It is argued by some that use of this technology sends a hurtful message to 

disabled people, and undermines the progress that disability advocates have made in recent 

years in combating discrimination. However, in between these radical points of view lies a 

more nuanced description of PGD; a cutting-edge scientific technique with vast implications 

for the reproductive future of the human race. 

This thesis will pick up on these various strands of the broader PGD debate. The aim 

is to investigate how the various aspects of PGD fit together. To this end I shall consider the 

science behind PGD, before moving on to consider general clinical aspects, and then the 

specific areas of eugenics and disability. In the final chapter, I shall seek to assess the pros 

and cons of each in relation to one another. 
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1.1 PGD – History and development 
 

Preimplantation genetic diagnosis (PGD) is a technique that was developed in the late 

1980s in order to prevent the implantation of embryos affected by certain genetic conditions. 

In the procedure, oocytes retrieved from the prospective mother are fertilized using in vitro 

fertilization (IVF) or intracytoplasmic sperm injection (ICSI), and the fertilized embryos are 

analysed for certain genetic markers. The removal of the genetic information can be done 

using polar body (removal of the maternal by-products of meiosis), cleavage-stage (removal 

of one or two cells from the 8-cell embryo) or blastocyst biopsy (removal of trophectoderm 

cells from the 5-day old embryo). After genetic analysis, only the embryo or embryos that are 

free from the genetic disorder (such as cystic fibrosis) are implanted into the uterus. Any 

excess genetically unaffected embryos are then cryopreserved (Sermon et al., 2004).  

Looking at the history of PGD, the driving force behind its development was the 

possibility of obtaining an efficient procedure to assist couples who were at risk of having 

children affected by genetic disorders. The only way of doing this previously was using 

prenatal diagnosis (genetic testing and subsequent abortion of a fetus), which is arguably 

more invasive and dangerous to the mother.  

PGD was first described in a clinical setting in 1990; two couples who were at risk of 

transmitting an X-linked disorder underwent the procedure, with some success (Handyside et 

al., 1990). The method employed involved using IVF to fertilise a certain number of 

embryos, which were then analysed using polymerase chain reaction (PCR) to determine the 

sex. In X-linked recessive conditions such as those above, if the mother alone carries the 

abnormal allele there is no chance that a female child can inherit the condition in question. 

Therefore only the female embryos were implanted. Both these embryo transfers resulted in a 

set of healthy unaffected female twins. (Handyside et al., 1990). This was the first 
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documented experiment of this type, although the possibility of PGD had been known for 

many years.  

In order to develop PGD for use in humans, a single cell technique was required, but 

in its early development only relatively destructive methods were available. This meant that 

embryos with large cell masses (such as bovine embryos) were the experimental models. 

Concomitant development of PCR and a single cell biopsy technique meant that by 1990 the 

first successful application of PGD had occurred.  

In 1968, Edwards and Gardner described an experiment which showed that it was 

possible to predict the sex of rabbit offspring by analysing the sex chromatin of the fertilized 

embryos. They biopsied 300 trophoblastic cells without destruction of the embryos 

themselves, and examined them to determine the sex of the embryos. These embryos were 

then transferred to the recipient mothers. Using anatomical and histological methods, the sex 

of the fetuses was confirmed with 100% accuracy (Gardner & Edwards, 1968). The 

advantage of using bovine embryos is that they have a large mass and therefore an abundance 

of trophoblastic cells compared with human and many other animal embryos (Hare et al., 

1976). This made biopsy considerably safer and easier relative to biopsy of other animal 

embryos, as only a small proportion of the entire embryo is removed to analyse the DNA. In 

this period, techniques for genetic analysis required large numbers of cells; it would take 

several years before a reliable single-cell analytic technique would be devised.  

Another step towards the development of PGD occurred when a  group of mouse 

geneticists managed to obtain metaphase chromosomes from mouse blastomere cells (Dyban, 

1983). In these revolutionary years there was a problem with having enough embryos (animal 

or human) to do significant research. In this pre-IVF era, large numbers of embryos could not 
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be generated quickly, so the alternative method was lavage of the uterus and fallopian tubes. 

This technique was slow and labour-intensive (Theodosiou & Johnson, 2011). 

With the development of IVF in the 1970s (Edwards & Steptoe, 1978), the possibility 

of diagnosing human embryos before implantation became more tangible. However, it still 

took until the late 1980s for the first clinical application of PGD to occur. There are many 

possible reasons for the delay in achieving the first successful PGD transfer, but one major 

one cited is that the concurrent development and use of prenatal testing such as chorionic 

villus sampling (CVS) and amniocentesis dampened the enthusiasm and drive for developing 

this new technique (Johnson et al., 2010). Prenatal testing was far more familiar to the 

scientific and clinical community at this time, and so it seemed sensible to stick with this 

technique until another more suitable one emerged as a viable alternative.  

Another possible impediment to the application of PGD was the slow concomitant 

development of the technology needed to analyse the embryonic DNA quickly and 

effectively. As mentioned above, large amounts of DNA were needed in order to effectively 

diagnose an embryo, and with the small size of the human embryo, the use of PGD in humans 

was going to need a technological breakthrough. Consequently, the final piece of the PGD 

puzzle was the development and improvement of PCR in the 1980s (Saiki et al., 1985), which 

enabled small amounts of DNA to be amplified to a sufficiently large degree that genetic 

analysis could be efficiently carried out. This led finally to Handyside et al. (1990) carrying 

out the first successful documented PGD embryo transfers (Simpson, 2010).  
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1.2 Current uses of PGD 
 

These days the range of conditions tested is much more comprehensive than 20 years 

ago, including monogenic disorders, sex-linked disorders and chromosomal structural 

aberrations. The first use of PGD was testing for inheritable diseases that were expressed 

early in childhood, but other more ethically troublesome uses include preimplantation genetic 

screening (PGS) and HLA-typing (‘saviour siblings’), among others.  

PGS differs from PGD in that there is not a pre-specified genetic problem that is 

being tested for, but the embryos are being screened for possible abnormalities such as 

translocations and aneuploidies. PGS is most often used for women of advanced maternal age 

(AMA), women with recurrent miscarriage, women with repeated IVF failure, and for 

couples when the male partner has severe male factor infertility. However there is 

inconclusive evidence indicating the efficacy of this procedure, and a number of randomized 

controlled trials investigating PGS have proven at best inconclusive (Twisk et al., 2006).  

PGD for HLA-typing is a technique that is used to ensure that the implanted embryo 

has the HLA-type that is compatible with a sick older sibling who requires a haematopoietic 

stem cell transplant. The child will then be used to donate umbilical cord blood cells at birth 

to the affected sibling as a treatment for that child. This use of PGD is controversial and 

different countries have employed different policies regarding which conditions can be tested 

for (El-Toukhy et al., 2010).  Additionally, PGD is used for lower penetrance conditions such 

as a cancer predisposition (Rechitsky et al., 2002), or for diseases such as Huntington’s, 

where someone with the affected genotype does not show signs of the disease until middle-

age (Sermon et al., 2001).  
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The rest of this chapter will deal with the various conditions currently tested for using 

PGD, as well as a description of the range of techniques used in carrying out each step of 

PGD.  

1.2.1 Dependence upon IVF 
 

The use of IVF is an obligatory part of PGD, and while it has been explored widely 

and is not a major part of this discussion, it is necessary to touch on it. Specifically, the 

potential harms to the child of IVF will be looked at. In a recent study analysing the 

prevalence of birth defects after IVF, it was shown that children born after IVF have a 

significantly increased risk of septal heart defects, oesophageal atresia, anorectal atresia and 

cleft lip (Reefhuis et al., 2009). The odds ratios were between 1.1 and 4.5 for all these 

congenital malformations, and all the results were statistically significant. In another study, 

there was found to be a statistically significant increased risk of developing birth defects in 

children born after IVF compared with children born after natural conception (Hansen et al., 

2002). There is also a higher incidence of prematurity in singleton pregnancies with IVF 

compared with natural conception (Bonduelle et al., 2002). Prematurity has been shown to 

cause significant morbidity and certainly significant cost compared to those going to term 

(Luke et al., 1996). The increases in morbidity are not overwhelming, but the fact that 

significant increases have been found means that the risk is inherent in the procedure. This is 

not to argue against the use of IVF – indeed natural live births also have associated risks – but 

just that these risks should inform the debate on PGD. This risk must be taken into 

consideration when debating the legitimacy of the many potential uses of PGD, especially the 

instances where there is not a large ostensible benefit to the future child (such as in HLA-

typing); see 1.4.2. 
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1.3 Preimplantation genetic screening 
 

Preimplantation genetic screening (PGS) differs from regular PGD in that there is not 

a specific condition being tested for. Rather, embryos are screened for various chromosomal 

abnormalities in order to increase the chance of a successful implantation and pregnancy. In 

IVF, the most appropriate embryos are selected based on morphological criteria (visible 

features at embryological stage), but even though the embryo may be morphologically 

acceptable, there may be inherent chromosomal abnormalities which can only be picked up 

by genetic analysis (such as aneuploidy or translocations). PGS shares similarities to 

established uses of PGD, as it prevents the implantation of embryos with certain genetic 

disorders such as Down syndrome, in addition to its role in increasing live birth rates. 

However the diseases that lead to an embryo being discarded in PGS are not ‘pre-specified’ 

as in normal PGD (i.e. where a certain disease is being looked for). By avoiding the 

implantation of embryos affected by genetic problems, the expectation is that there will be an 

improved pregnancy outcome (fewer miscarriages and failed implantations) and therefore a 

more successful assisted reproductive procedure. There is however limited evidence 

supporting PGS and the clinical consequences of this will be explored in chapter 2. 

1.4 Uses of PGD 
 

1.4.1 PGD for monogenic disorders 
 

When both parents are carriers of an autosomal recessive disorder (such as sickle cell 

anaemia), the risk of a child having the disorder is 25%. In autosomal dominant disorders, if 

one parent is affected the probability the child will be similarly affected is 50%. For X-linked 

conditions the risks vary depending on the sex of the child, but the probabilities are still 

relatively high. Due to the high likelihood of having an affected child with these monogenic 
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disorders, PGD for these conditions is well established and is a real possibility for couples at 

risk. 

The first disorders tested for in PGD were X-linked recessive diseases (Handyside et 

al., 1990), as the genetic analysis required only extended to identifying the sex of the embryo. 

With the development of more advanced testing techniques, single genes and even single 

nucleotide polymorphisms (SNP) can be tested for, ensuring an increase in the range of 

conditions that can be diagnosed prior to implantation. According to the latest data collection 

consortium by the European Society of Human Reproduction and Embryology (ESHRE), 

from January to December 2007 there were 1203 reported PGD cycles performed for 

monogenic disorders in Europe. Of these, the most common indications for autosomal 

recessive disorders were beta-thalassaemia and sickle cell anaemia, followed by cystic 

fibrosis. Amongst the autosomal dominant diseases, Huntington’s was most commonly tested 

for, followed by myotonic dystrophy type 1. For X-linked conditions, fragile X syndrome 

was the most common indication for PGD (Harper et al., 2010).  

Many couples discover that they are at risk of conceiving affected offspring because 

they already have had a child with the particular disorder. They may also have been part of a 

screening program such as the one for cystic fibrosis recommended by the National Institutes 

of Health in the United States (Davis et al., 2010). In the situation when a couple know if one 

or both are carriers for a monogenic disease, there are several options available to the couple. 

They can have a natural conception and accept the inherent risks associated with doing so, 

they can use PGD to prevent the implantation of an affected embryo, they can use donor 

sperm/oocytes, or they can choose to not have any more children (Davis et al., 2010).  

For couples who desire a child, PGD is often the best way to ensure the child will be 

unaffected by a genetic disorder, but the associated costs and ethical issues attached to the 
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procedure can be a deterrent. In a study from 2010, a cost-benefit analysis was carried out for 

PGD versus natural conception (NC) for cystic fibrosis carriers. The results showed that PGD 

gave a net monetary benefit over NC when the mother was less than 40 years old; however 

this result was reversed when the maternal age was over 40, as the success rates for 

implantation markedly dropped (Davis et al., 2010). This study did not take into account the 

emotional and psychological costs that PGD or indeed having an affected child causes, and so 

is of limited value for individuals’ decision-making regarding the use of PGD. However it 

does give an indication of the population-wide financial benefit PGD can have. 

1.4.2 PGD for HLA-typing 
 

Human leukocyte antigen typing (HLA-typing) is perhaps the most controversial use 

of PGD currently practised. The thrust of this procedure is that PGD is used to choose and 

implant an embryo with the exact HLA-type of an older sibling who is affected by a blood 

disorder or form of leukaemia. The child subsequently born will then be used as a donor of 

umbilical cord blood stem cells to the affected sibling in a one-off haematopoietic stem cell 

transplant. Effectively, this should cure the sibling of the disorder. The term ‘saviour sibling’ 

is regularly used to describe this procedure.  

The chance of a child having the same HLA-type as a sibling is on average 25% 

(Thornhill, 2004). If, for instance, HLA-typing is used for a disease such as Fanconi’s 

anaemia (an autosomal recessive disorder), the chance of having a child not affected by the 

genetic disorder and with the correct HLA-type decreases to 19% (chance of HLA 

compatibility - 25% x chance of being free of genetic disorder - 75%). Consequently this 

means that for a family with a child affected by such a blood disorder, the chance of naturally 

conceiving a child unaffected by the disorder with the appropriate HLA-type is relatively 

low. In addition, although a non-sibling donor can be used if no close relatives have the 
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compatible HLA-type, the total success rate with sibling donors compared with alternate 

donors is considerably higher (Pennings et al., 2002). The ethical issues that influence HLA-

typing will be explored in more detail in chapter 2. 

1.4.3 PGD for Huntington’s disease 
 

Huntington’s disease is an autosomal dominant neurodegenerative disease that 

typically begins to affect sufferers in their 4th or 5th decade. It is characterized by chorea and 

cognitive deterioration, and leads to death approximately 15 years after the initial onset of the 

condition (Braude et al., 1998). Prenatal testing and subsequent abortion of an affected fetus 

is controversial (Post, 1992), due to the fact that someone carrying the causative gene has 

upwards of 40 years disease-free. Adding to the dilemma of early genetic testing are the 

implications that testing positive for the Huntington’s gene have for the parents and family 

members of the affected child. Due to the late-onset nature of this condition, some people 

prefer to be ignorant of their disease status so their pre-disease years are not troubled by the 

anticipation of such a debilitative disorder. However, in testing a fetus or embryo for the 

disease, a positive genetic test means that the parent at risk of carrying the gene can 

effectively be sure that they are also affected, due to the dominant pattern of inheritance. 

Therefore, in PGD for Huntington’s disease, there is a two-pronged attack on the legitimacy 

of its use.  

Then again, using PGD to ensure a child is disease-free without disclosing the 

parent’s genotype is a distinct possibility (Schulman et al., 1996). In non-disclosure testing, a 

couple who may be at risk of passing on Huntington’s disease to their offspring can use PGD 

to ensure only an unaffected embryo will be implanted. The PGD clinic will test the embryos 

to determine whether or not the causative gene exists in any of the embryos; only an embryo 

without the disorder will be transferred. According to the latest ESHRE data consortium the 
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number of cases using non-disclosure testing for Huntington’s is potentially between 5-10% 

(Simpson, 2010).  

1.4.4 PGD for cancer predisposition 
 

Someone with a predisposition for cancer has inherited a specific mutation, either in a 

tumour suppressor gene or an oncogene, resulting in an increased likelihood of developing a 

certain type of cancer in their lifetime. These mutations are usually dominantly inherited, and 

require a ‘second somatic hit’ to cause a neoplasm. In other words, the other unaffected allele 

must become damaged during their lifetime in order to instigate a tumour.  

Some common cancer predisposition genes include BRCA1, APC and NF2, which 

increase an individual’s chance of developing breast cancer, colon cancer and neural tumours 

respectively. In the case of BRCA1, an affected individual has a 80-90% lifetime risk of 

developing breast cancer (Spits et al., 2007). Compared to monogenic disorders with 

effectively 100% penetrance, the use of PGD to select against embryos with lower penetrance 

conditions such as cancer predisposition is more contentious. This is because there is a 

chance that embryos that are being discarded may have developed into disease-free 

individuals if they had been implanted.  Since the use of prenatal testing with subsequent 

abortion of an affected fetus remains controversial (Spits et al., 2007), the use of PGD has 

been touted as a potential compromise. In a 2002 study (Rechitsky et al., 2002), four healthy 

unaffected children were born after 20 PGD cycles for 10 couples with various cancer 

predisposition mutations. In another study, two couples with p53 tumour-suppressor 

mutations underwent 4 PGD cycles, resulting in one live birth of an unaffected child 

(Verlinsky et al., 2001). These studies indicate the practicality of PGD for cancer 

predisposition in ensuring the birth of an unaffected child.  
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1.5 The technique of PGD 
 

1.5.1 Oocyte retrieval 
 

In the past, oocytes for use in IVF were obtained using uterine lavage – a technique 

whereby embryos fertilized in vivo are flushed out of the uterus (Formigli et al., 1990). These 

days however, the predominant method is controlled ovarian hyperstimulation (COH). In this 

procedure a multitude of follicles are stimulated to develop after the administration of a series 

of medications. This causes superovulation with the release of a greater number of oocytes 

than normal. The stimulation of the ovaries is brought about using exogenous gonadotropins 

(Kwan et al., 2008), either using an agonist protocol such as gonadotropin-releasing hormone 

analogues or antagonist protocol using a gonadotropin-releasing hormone antagonist. This is 

normally followed by administration of recombinant follicle stimulating hormone. Once 

several follicles of a certain diameter are seen on ultrasound, human chorionic gonadotropin 

(hCG) is given. This permits the final maturation of the follicles in vivo. The retrieval of the 

oocytes is done using a technique developed by Dellenbach et al. (1984) called ‘transvaginal 

oocyte retrieval.’ In this procedure, an intra-vaginal ultrasound inducer with an attached 

needle is inserted into the vagina. Then, using ultrasound as a guide, the needle is carefully 

inserted into an ovary to suction out an oocyte. Finally, the oocytes are removed from the 

surrounding cumulus cells, to prevent later contamination of the genetic analysis. 

1.5.2 Oocyte fertilisation 
 

Intracytoplasmic sperm injection (ICSI) is currently the prevailing fertilisation 

method used in PGD. ICSI is used instead of conventional methods of IVF, as it diminishes 

the chance of contamination from sperm adhered to the zona pellucida and prevents the 

occurrence of unexpected failure of fertilization (Devroey & Van Steirteghem, 2004). In 
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natural fertilization, sperm compete to reach the oocyte, but in ICSI a sperm is artificially 

chosen and injected directly into the oocyte. There has been debate whether this causes 

increased congenital abnormalities, and some studies have indeed shown this. One such study 

demonstrated that compared with children who were naturally conceived, the chances of a 

serious malformation in children were 2.77 (95% CI 1.41–5.46) for ICSI and 1.80 (95% CI 

0.85–3.81) for IVF (Bonduelle et al., 2005) 

1.5.3 Embryo biopsy 
 

There are three main ways that the embryo is biopsied; cleavage-stage biopsy, 

blastocyst biopsy and polar body biopsy. Each has its particular strengths and weaknesses, 

and therefore these strategies are implemented differently depending on the condition being 

studied. These three techniques are currently the most prevalent in clinics worldwide. While 

cleavage-stage biopsy is the most common, there is on-going research regarding the efficacy 

of the different techniques. 

Cleavage-stage biopsy 
 

Cleavage-stage biopsy is the most commonly used method in PGD. The cleavage-

stage embryo is a good time for biopsy, as the cells are still totipotent and compaction 

between the cells is minimal. In the biopsy procedure, one or two blastomeres from the 6-10 

cell embryo are removed, usually on the third day post-fertilisation. At this stage the 

surrounding glycoprotein coat called the zona pellucida is still intact, protecting the dividing 

blastomeres inside. In order to remove a blastomere, the zona pellucida must be breached, 

which can be achieved in a variety of ways. It can be manipulated by using either acid 

Tyrode’s solution, an infrared laser, or by mechanical handling. All of these procedures 

create a hole in the zona pellucida, allowing a micropipette to be introduced to remove a cell 

or two (see fig. 1). At this stage of embryonic development, intercellular linking is beginning 
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to occur, and so the embryo is placed in a calcium and magnesium free medium to decrease 

the amount of intercellular adhesion (Dumoulin et al., 1998). This allows cells to be removed 

far more effectively.  

 

Fig. 1 - Cleavage-stage biopsy (Metwally & Ledger, 2010) 

There is some contention whether biopsying either one or two cells is the more 

efficacious, on account of the increase in genetic material available for testing when two cells 

are biopsied (Van de Velde et al., 2000). However this advantage may be offset by the 

diminished implantation rate that results (Cohen et al., 2007; De Vos et al., 2009) .Therefore 

the predominant view is that one cell should be biopsied, especially as the techniques for 

genetic testing are improving rapidly, ensuring accurate results from minimal amounts of 

DNA.  

Polar body biopsy 
 

Polar body biopsy is another technique used, and involves the removal of the first and 

subsequently second polar body from the oocyte. The concept behind this idea is that if the 

first polar body from a mother who is heterozygous for a certain mutant allele has the 

affected allele, then by implication the primary oocyte must be unaffected (Simpson, 2010). 
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For instance in Down’s syndrome, which is screened for in PGS, if the polar body lacks a 

chromosome 21, then the oocyte can be presumed to have trisomy 21.  

    

    

Fig. 2 - The steps involved in polar body biopsy (Montag et al., 2009) 

The technique is displayed in fig. 2. In a, the polar bodies are shown in close 

proximity to the oocyte. In b a hole has been drilled through the zona pellucida. In pictures c 

and d the polar bodies are extracted via a capillary tube.  

Polar body biopsy was initially hailed as a way to bypass the complex ethical issues 

surrounding the moral status of the embryo, as the biopsy and consequent discarding is done 

prior to the fusion of the pro-nuclei, and therefore prior to the amalgamation of paternal and 

maternal DNA (see below). In Germany, where preimplantation genetic selection of embryos 

A B 

C D 
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is banned, the use of polar body biopsy is the only possible biopsy technique. Since both 

polar bodies have no known biological function in the future development of the embryo, 

their removal has no recorded ill-effects (Cieslak-Janzen et al., 2006), thereby making it a 

relatively safe procedure. The two polar bodies can be removed sequentially, or 

simultaneously, the latter ensuring that the minimum amount of invasive manipulation is 

employed. An obvious disadvantage of this technique is that only the maternally derived 

DNA can be analysed, so that if the father carries the affected allele polar body biopsy is not 

informative. However, in cases of aneuploidy screening, as 90% of chromosomal 

aneuploidies are inherited through the mother (Nicolaidis & Petersen, 1998), the efficacy of 

this procedure is relatively high.  

Blastocyst biopsy 
 

A third technique is blastocyst biopsy, which involves removing multiple 

trophectoderm cells from the blastocyst usually at 5-6 days post-fertilisation. Fig. 2 shows the 

steps of blastocyst biopsy: early breach of the zona pellucida, followed by biopsy of a number 

of trophectoderm cells. Early on in development, the zona pellucida is artificially breached 

(as seen in a), and as the trophectoderm cells propagate, some herniate out of the hole in the 

zona pellucida, allowing a certain number of cells to be aspirated for analysis (see b and c).  
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Fig. 3 – Shows the series of steps that are undertaken in blastocyst biopsy (De Boer et al., 

2004) ICM – Inner cell mass; TE – Trophectoderm 

An advantage of blastocyst biopsy is that a relatively low proportion of the total 

cellular number is removed, potentially having a less detrimental effect on the embryo. 

Usually only 3-10 (1-3%) cells out of the several hundred in the embryo are removed.  

Compared to cleavage-stage biopsy when one or two (12.5-25%) out of the total of 

eight cells are removed, this procedure is reasonably non-invasive for the developing embryo, 

especially as the cells that are taken were destined to become the placenta and surrounding 

membranes. At this later stage in embryonic development there are two distinct groups of 

cells; the inner cell mass (which will mainly form the fetus) and the trophectoderm cells 
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(which form most of the placenta and surrounding membranes). Since the inner cell mass 

cells are left alone, the damage to the developing embryo/fetus is negligible.  

However, since some chromosomal abnormalities are only present later on in the 

placenta, and it is possible that there is chromosomal mosaicism in the blastocyst, the sample 

of trophectoderm cells may not represent the embryo as a whole (Handyside, 2011). Vanneste 

et al. (2009) found that of 23 cleavage-stage embryos, 21 had some form of chromosomal 

mosaicism, indicating that this may be an important issue to consider in biopsy results. In 

addition, only around 50% of cleavage-stage embryos reach the blastocyst stage in vitro, due 

to a mixture of cytoplasmic and nuclear reasons (Henman et al., 2005). This means that there 

are fewer embryos available for biopsy and subsequent transfer. As the biopsy is done so late 

in embryonic development, there is not much time available for genetic analysis and 

subsequent selection of the appropriate embryo to implant (Sermon et al., 2004). This 

problem can be negated by cryopreservation – as in fig. 3 d which shows a cryopreserved 

embryo. The query here is the efficacy of this approach, possibly due to the hole in the zona 

pellucida which may cause damage to the embryo during preservation (Stachecki et al., 

2005). Vitrification of the blastocyst is also a possibility, which allows time for the analysis 

to be completed prior to implantation (Spits & Sermon, 2009).   

In the most recent ESHRE release for PGD best practice guidelines, not one of the 

three main biopsy techniques was recommended above the others in terms of efficacy 

(Harton et al., 2011). Each method has limitations and advantages, and it is currently up to 

the individual clinic which biopsy technique they use. 

Ethically, there are important differences between the procedures. As mentioned 

above, polar body biopsy is a way to bypass Germany’s strict laws regarding PGD, as the 

testing and selection is carried out prior to fertilisation. It therefore circumvents the debate 
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over the moral status of the embryo. This means that this biopsy technique is a good 

alternative when there are strict guidelines governing PGD, or there are strong moral 

objections to destruction of the embryo. Cleavage-stage biopsy is carried out at day 3, and so 

assuming a gradualist approach to the moral status of the embryo (see chapter 3) this 

technique may be viewed positively from that perspective. In the case of blastocysts at 5 days 

post-fertilisation, the embryo has split into two sections – the inner cell mass and the 

trophectoderm. A blastocyst is more developed and therefore is likely to create more 

objections about its testing and selection (compared to the cleavage-stage). Whether this is 

regarded as ethically significant depends on the extent to which the inner cell mass or 

trophectodermal cells are the object of the analysis. 

The challenge in choosing the best biopsy technique is to balance the ethical 

considerations with the clinical effectiveness of each procedure. While polar body biopsy 

may avoid concerns around the moral status of the embryo, there is the potential for a 

decrease in the effectiveness of the overall clinical procedure. 

1.6 Genetic testing 
 

Given that the predominant method of biopsy in PGD is cleavage-stage biopsy, the 

majority of genetic analysis must be done with one, or sometimes two cells worth of genetic 

material. PGD therefore relies on the accuracy of single-cell analysis, and this can sometimes 

lead to misdiagnoses. This reliance on small amounts of genetic material was a limiting factor 

in the development of PGD, until polymerase chain reaction (PCR) emerged, allowing small 

amounts of DNA to be amplified and subsequently analysed. PCR is still used widely today, 

along with fluorescent in situ hybridisation (FISH).  
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Fluorescent in situ hybridisation 
 

FISH is used most commonly for sex identification, chromosome aneuploidy and 

common structural abnormalities (Handyside, 2011). The technique involves spreading the 

nuclei of the cells on slides, and then hybridizing specific fluorescent probes onto the 

chromosomes, allowing the number of segments and whole chromosomes to be visualized. 

FISH is limited however, in that only five probes can be used concurrently. This means that 

in any one cycle only five chromosomes can be analysed, so in order to fully analyse all 

chromosomes (for instance in PGS), five cycles of FISH need to be undertaken.  

Comparative genomic hybridisation 
 

Comparative genomic hybridization (CGH) is an alternative procedure which can 

analyse the chromosomes. In this emerging technique, the cell undergoes whole genomic 

amplification, followed by labelling of the DNA with coloured probes and subsequently co-

hybridisation with specific DNA probes (Handyside, 2011). Compared to FISH, where only 

five chromosomes can be analysed at any one time, CGH offers a more efficient approach. In 

CGH all chromosomes can be analysed in one cycle, reducing the time and effort put into 

DNA analysis (Voullaire et al., 2000). 

Polymerase chain reaction 
 

Polymerase chain reaction (PCR) is a technique to amplify small amounts of DNA in 

order to more easily sequence and test for genetic markers. A major limitation of PCR is a 

phenomenon called allele drop-out (ADO). Occasionally an allele may fail to be amplified 

using PCR, and subsequent DNA analysis will fail to pick up that allele (Ray et al., 1995). In 

autosomal dominant conditions, when only one affected allele is needed to cause the disorder, 

the result of ADO can be that affected embryos are labelled as unaffected, and may therefore 
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be implanted. In autosomal recessive disorders, an embryo that is homozygous recessive may 

be misdiagnosed as heterozygous, and in clinics where heterozygotes are implanted, this can 

also result in affected children. Contamination is also another major problem with PCR, but 

this can be prevented by using a technique called ‘nested’ PCR. This involves using two sets 

of primers instead of the usual one. In the first round of PCR, the first set of primers amplify 

a certain section of the DNA which contains the target sequence. Then the new set of primers 

is introduced, which amplifies the target sequence within the previous amplified DNA 

section. The chance of both primers annealing to unwanted DNA products is very low, 

therefore contamination is effectively prevented.    

1.7 Embryo transfer 
 

Once the embryo or embryos have been identified as appropriate, they are ready for 

transfer. This transfer usually occurs after 3 (cleavage stage biopsy) or 5 days (blastocyst 

biopsy) post-fertilisation, depending on the biopsy method used. The procedure involves a 

clinician introducing a catheter loaded with the embryo into the vagina, and releasing the 

contents near the uterine fundus. There is some conjecture over whether one or two embryos 

should be transferred, but the consensus these days is that it is preferable to transfer one 

embryo as the pregnancy results are similar and the chance of multiple births is decreased 

(Martikainen et al., 2001). If there are extra embryos that are still suitable for transfer, the 

common practice is to cryopreserve these for future use (Magli et al., 1999). At a later date 

these embryos may be implanted into the same mother, if another child is desired without the 

cost and burden of carrying out another IVF cycle. 
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1.8 Further scientific issues 
 

The issues that are most important from the developing science around PGD include 

the relative efficacies of the different embryo biopsy techniques, the DNA analytic technique 

and the practical ethical issues that arise from Huntington’s disease testing, HLA-typing and 

PGS.  

There is still conjecture about which biopsy technique is most effective, and further 

complexity is added when the ethical problems and advantages are taken into consideration 

(for instance with polar body biopsy). While cleavage-stage biopsy is most common, there is 

doubt that it is the most effective.  

The techniques used to analyse the DNA are still developing, and are a limiting factor 

in PGD’s development. CGH is expensive and difficult, but is much faster and more efficient 

than FISH in analysing the all the chromosomes.  

Due to the developing nature of PGD, the techniques behind the procedure will be 

ever-changing. While the core concepts of PGD will remain constant, the way it is carried out 

may change as time passes, as newer and more effective techniques are discovered. 
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2.1 Introduction 
 

In the day to day clinical practice of PGD there are certain ethical issues that are 

influential. While there are indeed wider concerns around embryo selection in PGD, 

clinicians face problems every day that need to be addressed. The most striking of these are 

the problems that may arise with Huntington’s disease testing (surrounding non-disclosure), 

the lack of evidence behind the use of PGS, and the concerns around HLA-typing (‘saviour 

siblings’). While the worries about eugenics and concerns from the disabled community are 

relevant, it is important to be pragmatic in dissecting issues that affect the use of PGD in the 

clinic, before the broader issues are introduced into the discussion. This chapter will analyse 

some of the major ethical issues that are encountered in the clinical use of PGD, and will 

attempt to reconcile some of these problems.  

2.2 Clinical and ethical issues in preimplantation genetic screening (PGS) 
 

PGS is available currently in most clinics for couples with various reproductive 

problems. These include women with recurrent miscarriages, multiple failed IVF attempts, 

women of advanced age and for men with severe male factor infertility.  

There is a 50-70% incidence of chromosomal abnormalities in cleavage-stage 

embryos in vitro, which is significantly higher than the number seen in prenatal testing and in 

spontaneous abortions. This implies that in vivo, many embryos never reach the implantation 

stage, perhaps due to genetic errors in the pre-implantation embryos (Munné et al., 2010). In 

addition, it has been suggested that the decreased pregnancy rates in women as they age are a 

result of a decrease in oocyte quality rather than a problem with the uterine environment 

(Navot et al., 1991). The logical extrapolation from this is that implantation rates and 

consequently live birth rates would be improved by choosing to implant only chromosomally 
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normal embryos, and indeed this was the basis for the development of PGS. However, the 

only randomized controlled trials that have looked into PGS have shown that there is no 

significant improvement in live birth rates with PGS, and indeed some studies have shown a 

significant decrease, resulting in early termination of those trials (Twisk et al., 2006).  

The doubt over the efficacy of PGS raises questions as to whether this procedure 

should be carried out at all. Eight randomised controlled trials looking at PGS were analysed, 

five of which were for patients of advanced maternal age (Debrock et al., 2010; Hardarson et 

al., 2008; Mastenbroek et al., 2007; Schoolcraft et al., 2009; Staessen, 2004) and three for 

good prognosis patients (Jansen et al., 2008; Meyer et al., 2009; Staessen et al., 2008).  

2.2.1 Efficacy of PGS 

  

Table 1 - Summary of eight randomised controlled trials looking at the efficacy of PGS. 

AMA=advanced maternal age 

 (Staessen, 

2004) 

(Mastenbroek 

et al., 2007) 

(Hardarson 

et al., 2008) 

(Schoolcraft 

et al., 2009) 

(Debrock et 

al., 2010) 

(Jansen et 

al., 2008) 

(Staessen et 

al., 2008) 

(Meyer et al., 

2009) 

Patient type AMA AMA AMA AMA AMA Good 

prognosis 

Good 

prognosis 

Good 

prognosis 

No. of 

chromosomes 

tested 

7 8 7 9 6 7 7 8 

Measures and 

results 

Statistically 

significant 

decrease in 

embryos 

transferred, 

otherwise no 

significant 

change 

Significantly 

lower on-going 

pregnancy rates 

and live-birth 

rates in 

intervention 

group 

Significant 

reduction in 

clinical 

pregnancy 

rates after 6-

7 weeks – 

study 

terminated 

early 

No 

statistically 

significant 

results in main 

outcomes 

No 

statistically 

significant 

results in 

main 

outcomes 

No 

statistically 

significant 

results in 

main 

outcomes 

No 

statistically 

significant 

results in 

main 

outcomes 

Significantly 

lower 

implantation 

rate in 

intervention 

group 
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In conclusion, none of the eight randomised controlled trials (RCT) considering the 

efficacy of PGS found a statistically significant improvement in the main outcome measures 

with PGS over the control groups. Conversely, three studies (Hardarson et al., 2008; 

Mastenbroek et al., 2007; Meyer et al., 2009) found significant decreases in at least one of the 

outcome measures. In all eight studies, between six and nine chromosomes were tested, all 

using FISH analysis.  

In order to identify more embryos with chromosomal abnormalities, all chromosomes 

should be tested. This is not currently feasible with FISH analysis, but with the improvement 

of array-based techniques and CGH, this may be a viable alternative to FISH in the near 

future. Alternatively, the reasons for the results noted in the studies could be due to the 

biopsy procedure itself. Only one study did not use cleavage-stage biopsy (Jansen et al., 

2008), and so trials using polar body biopsy or blastocyst biopsy may be indicated.  

The cost of having PGS on top of IVF is considerable (£1950.00 additional to 

IVF/ICSI at ‘The Bridge Centre’ (2011) in the UK), and so offering this costly procedure 

with evidence suggesting it has a neutral effect at best is questionable. While it is at the 

clinic’s discretion whether a certain procedure is offered, the very fact that it is being offered 

is tenuous, as patients would be willing to try many ways to possibly increase their chance of 

having a healthy live birth. Since IVF is cheaper and just as efficacious, it seems that in order 

to be a viable option PGS needs to be significantly improved.  

At the Reproductive Genetic Institute in the USA (RGI), the cost of PGS increases 

depending on the number of chromosomes tested. Since only some chromosomes are tested 

in the current use of PGS, it has been hypothesized that by testing more chromosomes, the 

efficacy of PGS will increase (Jansen et al., 2008). At RGI, by offering to test fewer 

chromosomes than usual at a lower cost (which is still shown not to be efficacious) they are 
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effectively decreasing even further the likelihood of a successful pregnancy. This takes 

advantage of patients, as the low cost approach that may appeal to less financially secure 

people might in actual fact decrease the chance of a successful procedure. When compared to 

another medical procedure such as chemotherapy, for instance, the idea that a patient can pay 

less and receive a lesser treatment that has no supporting evidence is highly problematic.  

Consider the following excerpt from RGI’s website which shows the information 

portrayed to the public regarding the use of PGS at their clinic.  

We believe PGD for aneuploidy can do the following: 

•       Increase the implantation rate for IVF patients. 
•       Lower the risk for miscarriage related to an aneuploidy condition. 
•       Lower the risk of having a baby with an aneuploidy condition.  

By testing embryos for common aneuploid conditions, we may be able to 
increase the pregnancy rates noticeably (RGI, 2009). 

 

This passage is arguably misleading, as it implies that RGI can improve implantation 

rates using PGS, which numerous RCTs have shown to be incorrect. This gives an indication 

of the type of information being given out by these PGD clinics, even when the evidence 

does not justify the statements. 

In a study done by Twisk and co-workers (2007), women were surveyed about their 

preferences when it comes to PGS. Thirty six per cent of respondents would still undergo 

PGS, even if it lowered pregnancy rates, as long as it would prevent the chance of the child 

having a trisomic abnormality. This shows that for these women, having an unaffected 

pregnancy without the complications that ensue is more important than maximizing the actual 

possibility of conceiving.  

In a survey done in 2008, 68% of US clinics that responded offer PGS to increase 

success rates in fertility treatment, while 85% of all respondents think that more data is 
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needed to demonstrate whether PGS is an effective procedure (Baruch et al., 2008). Even in 

2008, the literature indicated the lack of success of PGS, yet 68% of clinics still offered it. 

Moreover, the fact that 85% of respondents believed more evidence was required shows that 

at least half of the clinics offering it did not believe there was enough evidence backing it, yet 

they still continued the practice.  

The main ethical issue raised by the use of PGS is related to the principle of non-

maleficence (Gillon, 1985). In medical practice, clinicians should make sure that the 

intervention or treatment being promoted should not cause the patient harm or injury. This 

relates to the use of evidence based practice; a treatment should be proven scientifically 

before it becomes widespread. However, in PGS, the intervention is actually detrimental to 

the patient. Research has shown that PGS has at best a neutral effect on reproductive 

outcomes (see table 1). Unfortunately, patients prepared to undergo PGS are vulnerable and 

therefore desperate to conceive. While vulnerability is common to many patients across a 

range of specialties, it may be especially prominent for those wishing to conceive. In view of 

this, and the results of the clinical outcomes, it is in my view unethical to continue the use of 

PGS, as it breaches one of the main principles of medical ethics.  

I conclude that there is no ethical justification for PGS, at least in its current form. 

The women who are usually offered PGS have a history of fertility problems (recurrent 

miscarriage or repeated IVF failure) or are of advanced age. To offer a procedure lacking 

evidence to  support it is deeply problematic, especially in view of the emotional turmoil 

infertility and repeated attempts at conceiving can bring (Cousineau & Domar, 2007). 
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2.3 Huntington’s disease testing 
 

Huntington’s disease is a dominantly inherited genetic neurodegenerative disease, 

characterised by physical and cognitive deterioration. The disease begins to show clinically in 

middle-age, typically in a person’s fourth or fifth decade. Chorea and cognitive deterioration 

are common, and the disease leads to death approximately 15 years after the initial onset of 

the condition (Braude et al., 1998).  

When a parent has the affected gene, a child has a 50% chance of inheriting that same 

allele, and therefore of developing the disease. There is a simple test to determine the status 

of an individual (Walker, 2007), but often a person at risk may prefer not to know (Asscher & 

Koops, 2010). This is because Huntington’s disease is incurable and nothing can be done to 

delay or prevent its onset; some people would rather be ignorant of their disease status while 

they are still healthy. 

2.3.1 Prenatal testing 
 

Prenatal diagnosis (PND) for exclusion testing was previously the only way to avoid 

the birth of affected offspring prior to PGD. The concept behind it is that a fetus is screened 

for the presence of the specific chromosome that would be inherited from the affected 

grandparent, which confers a 50% risk of Huntington’s disease. The fetus may then be 

aborted based on this information. The procedure has inherent risks, and in addition 50% of 

aborted fetuses would be disease-free. Therefore the use of PND in this way is relatively 

contentious (Adam et al., 1993; Braude et al., 1998). 

2.3.2 Direct testing 
 

In practice the most basic option available to a parent at risk of carrying Huntington’s 

disease is the use of PGD to select a disease-free embryo, with full disclosure of genotype to 
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the parents. Consequently this means that a previously ignorant parent would discover 

whether or not they carry the affected allele, with all the psychological effects this may bring 

(Evers-Kiebooms & Decruyenaere, 1998). However it appears that many people prefer not to 

know their genetic status when it comes to Huntington’s disease (Asscher & Koops, 2010), 

and so PGD should only be used in this way when the parent is aware of the implications of a 

positive result; this is the role of a genetic counsellor. 

2.3.3 Exclusion testing 
 

A second option mirrors PND exclusion testing in concept. Embryos created using 

IVF are tested for the presence of the specific chromosome (from the affected grandparent) 

that is linked with Huntington’s disease. Presence of this chromosome indicates a 50% 

probability of the affected allele being present. Any embryos that contain the grandparental 

chromosome are discarded (notwithstanding that half of these embryos will not contain the 

affected allele), leaving embryos that are not at risk of carrying the disease. The most 

pertinent ethical issue that arises here is that there are a number of healthy embryos that are 

discarded in each cycle, which raises ethical concerns (Moutou et al., 2004).  

2.3.4 Non-disclosure testing 
 

A third option is that of non-disclosure testing. In non-disclosure testing, a couple 

(one of whom has a parent with Huntington’s), undergoes PGD to ensure the birth of a child 

without the disease, but does not get told their disease status. The way this is carried out leads 

to some potential issues.  

Several embryos are created using IVF, which are then scanned directly (as opposed 

to indirectly in exclusion testing) for the affected allele, and a healthy embryo without the 

unwanted allele is implanted. There is a 50% chance that the at-risk parent has the affected 
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allele, so in half of all PGD cycles for non-disclosure testing all the embryos are unaffected – 

meaning that the IVF and PGD cycles were effectively unnecessary. This is equally true of 

exclusion testing, although in non-disclosure testing the clinicians are aware of the carrier 

status of the parent. In these cases however, the need for the parent not to know their disease 

status is arguably a strong enough reason to undergo the potentially unnecessary cost and risk 

of PGD (Asscher & Koops, 2010). 

However with a dominant disorder with a 50% chance of inheritance, there may be no 

unaffected embryos available for transfer. If another cycle is required, the parents may then 

assume that they have the condition due to the lack of suitable embryos. Therefore in this 

situation, a mock embryo transfer will occur (Stern et al., 2002). Additionally, if preliminary 

testing shows that the parent at risk of having the disorder is unaffected, subsequent embryo 

biopsy is not performed and the normal IVF protocol is followed (although the pretense of 

PGD being executed still exists) (Stern et al., 2002).  

Should pregnancy not result after the transfer of an unaffected embryo, and the at-risk 

parent has been shown not to be a carrier, a further IVF/PGD cycle is required to maintain 

non-disclosure, or else carrier status could be inferred. This may be difficult to justify in the 

pursuit of preserving non-disclosure (Braude, et al., 1998).  

Problems arise with non-disclosure testing, firstly regarding the fact that numerous 

people know the results of the genetic tests; keeping it from the couple may be relatively 

difficult (Sermon et al., 1998). The extent of resources used and the false pretense needed to 

ensure non-disclosure, raises the question whether the ‘right not to know’ is important 

enough to justify undergoing a potentially unnecessary procedure (Asscher & Koops, 2010). 

This it seems is a question that can only be answered on a case-by-case basis. If the at-risk 

parent is aware of the potential implications arising from non-disclosure testing, and is still 
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adamant to uphold their ‘right not to know’, it seems reasonable to allow PGD to be used in 

this way. 

2.3.5 PGD and Huntington’s disease 
 

When it comes to PGD and Huntington’s disease, there are several options available, 

each with its own advantages and disadvantages. An important point about any use of 

assisted reproductive technology with Huntington’s disease needs to be discussed. Braude et 

al. (1998) mention the importance of the welfare of the prospective child in these cases. Since 

the disease is inevitable in an affected parent, and the latent period is irregular, the ability of a 

parent to care for their child is questionable. However this dilemma if espoused negates the 

influence of the healthy parent, and by extension casts doubt on the abilities of single parents. 

While the child’s welfare is an important consideration, preventing people with Huntington’s 

disease from using PGD for this reason is not sound. 

On balance, the ethical problems stemming from the use of PGD for Huntington’s 

disease are the least awkward in exclusion testing. Although the concerns with discarding 

healthy embryos and the use of PGD to maintain the parent’s ignorance are genuine, overall 

the procedure seems justifiable. In non-disclosure testing the practical issues including 

keeping the carrier status secret, along with the extensive deception required make this a 

dubious procedure compared with PGD exclusion testing. 

2.4 The use of PGD for HLA-typing 
 

The use of PGD to select an embryo with the same HLA-type as an existing sick 

sibling (a so-called ‘saviour sibling’) is offered in many clinics (Harper et al., 2010). 

However, there is controversy over this use of assisted reproductive technology, due to 
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concerns over the instrumentalisation of the ‘saviour sibling’ (Baetens et al., 2005; De Wert 

2005; Pennings et al., 2002). 

2.4.1 Approaches to HLA-typing 
 

In order to have a child with the appropriate HLA-type, several methods can be 

employed. Firstly, the parents may use natural conception and take the chance that the child 

will be unaffected and a compatible donor. Secondly, they may use prenatal diagnosis to test 

the developing fetus, although aborting based on HLA-type is controversial (Pennings et al., 

2002). However, some people would be prepared to terminate given the fetus was  

incompatible (Auerbach, 1994). Lastly, the use of PGD to select the matched embryo could 

be used. The first study to describe the use of PGD for HLA-typing was in 2001, where a 

couple with a child affected by Fanconi’s anaemia used PGD to select an embryo without the 

affected genotype and with the compatible HLA-type, to provide haematopoietic stem cells to 

an older sibling. Over four IVF cycles, 30 embryos were tested, with five fitting the criteria. 

Eventually a child was born with the compatible HLA-type for stem cell donation to their 

sick sibling (Verlinsky et al., 2001).  

In HLA-typing in its current incarnation, the normal PGD protocol is followed; the 

embryo to be implanted is chosen based on the compatibility of its HLA-type to that of an 

existing sick sibling. In most cases the sibling has a genetic disorder such as Fanconi’s 

anaemia or β-thalassaemia, and so the embryo is selected on the absence of the genetic 

disease in question. Once the child has been born, a haematopoietic stem cell transplant 

(HSCT) is carried out. The cells are normally taken from the umbilical cord of the newborn 

baby in a one-off transplant. Theoretically this should cure the sick sibling.  

In a survey by Baruch et al. (2008), it was found that 24% of USA PGD clinics had 

used PGD for HLA-typing combined with genetic disorder testing. Only 6% of clinics had 
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used PGD for purely HLA-typing. According to the ESHRE data consortium for the year 

2007, there were 180 cycles performed for various forms of HLA-typing. These included 

HLA-typing for sickle cell disease or beta-thalassaemia (115 cycles), HLA compatibility 

alone (36 cycles) and HLA-matching plus testing for a specific disorder such as Fanconi’s 

anaemia (29 cycles) (Harper et al., 2010).  

In another survey, this time on the American public, 61% of respondents agreed that it 

is acceptable to use genetic testing to ensure a child can donate tissue or stem cells to an older 

affected sibling (Wagner et al., 2004). This indicates that HLA-typing is a relatively common 

occurrence, both in the USA and Europe, and is a realistic option for many couples who 

already have an affected child. Due to the controversial nature of this use of PGD, there are 

strict guidelines governing the procedure. To consider these guidelines, one must look at the 

Human Fertilisation and Embryology Authority’s (HFEA) ruling on the use of PGD for 

HLA-typing, as there is no independent regulatory body in the USA (Annas, 1998). In 2001, 

after the first documented case of HLA-typing, the HFEA released guidelines (2001) stating 

that PGD can be used to ensure the child is HLA compatible with the sick sibling, provided 

the HLA-matching is combined with PGD for a specific disorder.  

2.4.2 Ethical issues – instrumentalisation of the donor  
 

A major ethical problem that stems from this procedure is that of the use of the child 

as a ‘means’ to the curing of their sibling. Pennings et al. (2002) refer to this so-called 

‘instrumentalisation’ of the saviour sibling as the main ethical argument against HLA-typing 

in PGD. They refer to Kant’s categorical imperative (Kant, 1964), that it is important to 

always treat a person not just as a means, but also at the same time as an end. The vital point 

around this imperative is that it is wrong to treat someone solely as a means (De Wert, 2005). 
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There are of course everyday situations where Kant’s imperative is breached, such as in the 

employment of tradespeople and indeed in most customer/vendor interactions. It is doubtful 

Kant would have opposed these scenarios, so it must be something about the parent-child 

relationship which makes the interaction apparently worse in HLA-typing.  

Pennings and co-workers go on to point out that indeed children are conceived for all 

sorts of reasons, not all of them altruistic. For instance, some parents decide to have another 

child as a playmate for an existing child. Another apparently concerning situation would be a 

‘replacement’ child, where parents choose to have another child to essentially replace a child 

that has died (Pennings et al., 2002). In light of these cases, especially if they are deemed 

acceptable, they argue that having a child to save a sick sibling is ethically sound, as long as 

the parents respect this child as much as any other they have.  

Additionally, the mere choice of having children at all has to be looked at. In some 

cases parents choose to procreate for ‘selfish’ reasons (De Wert, 2005) such as to carry on 

their genetic line. The couple does not necessarily have the child’s best interests in mind in 

the decision, but will presumably treat their child with love and care all the same. This can be 

related to HLA-typing, in that once a child is born into a family it seems likely that the child 

will be cared for considerably (Baetens et al., 2005). The reasons listed above are arguably 

ethically acceptable, within the realms of reproductive autonomy. If they are accepted as 

ethically sound then the use of PGD in creating saviour siblings should be equally sound.  

In addition, it is important to look at the procedure or procedures that the ‘saviour 

sibling’ undergoes. A haematopoietic stem cell transplant is a one-off collection of cells from 

the newborn’s umbilical cord, which would otherwise be discarded (Copelan, 2006). This 

procedure does not physically harm the newborn (psychological effects of being a donor will 

be looked at later). It is relatively simple to accept the use of this procedure, but potentially it 
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could be the first in many transplants for the ‘saviour sibling’. If for instance the sick sibling 

is not cured by the stem cell transplant, and relapses, what are the implications for the donor 

sibling?  

The sibling was conceived based on the knowledge that they will have the same HLA-

type as a sick sibling, and can therefore provide a stem cell transplant at birth (Verlinsky et 

al., 2004). However, if the transplant is unsuccessful the ‘saviour sibling’ may be called upon 

to donate bone marrow (although the move to bone marrow can be prohibited). A bone 

marrow transplant is a substantial procedure, and should not be underestimated. This 

procedure is more invasive and therefore more physically detrimental to the donor compared 

with an umbilical cord blood haematopoietic stem cell transplant (Wood et al., 2004). Under 

general anaesthetic a needle is inserted either into the hip bone or sternum of the donor, to 

harvest stem cells from the bone marrow. Pain is a common side effect of the procedure, due 

to the invasiveness of the method. In addition, the psychological effects of bone marrow 

transplant have also been deemed significant (Packman et al., 1997). In this study by 

Packman and co-workers, donors reported higher self-reported feelings of anxiety and low 

self-esteem compared with non-donors. It is clear that there are both physical and 

psychological effects of bone marrow donation, which should be considered in decisions 

around the ‘saviour sibling’.   

Even if the ‘saviour sibling’ was not conceived with the intention of using the child as 

a bone marrow donor, in the situation that a sick sibling requires such procedures, it is 

possible that the saviour sibling will be a donor candidate. This does not necessarily mean 

that they will automatically be chosen to donate, but their HLA-type puts them in the position 

where it is a distinct possibility. While donating cord blood at birth does not inevitably lead 

to the donation of bone marrow, it is important that every subsequent procedure is treated as 

an independent event – the concepts of autonomy and non-maleficence are crucial here.  
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In terms of psychosocial issues that may arise for the stem cell donor, there is not 

much evidence to suggest that there is a detrimental effect. A study by Burgio et al. (1997) 

showed that there were minimal psychological problems in the family of a ‘programmed 

donor’ for a sibling with leukaemia. Additionally, Baetens et al. (2005, p. 160) suggest that 

“the knowledge that one has been selected as a donor for a sibling could add something to the 

person's life. They could feel that their existence is worthwhile not only to themselves, but 

also to a significant other.” 

As long as the saviour sibling is treated as an independent child in the family, and is 

loved and cared for as much as any other child in the family, it is hard to find an ethical 

reason against saviour siblings on instrumentalisation or exploitation grounds. This is of 

course hard to determine prior to PGD, but the clinician can use their experience in deciding 

the intentions of the parents. Overall, HLA-typing is acceptable based on the specific 

arguments analysed above, and as long as stringent safeguards are in place within the country 

in question to protect the interests of the resulting child. 

2.4.3 Ethical issues – discarding excess embryos 
 

Another issue that emerges with HLA-typing is the potential ethical problem of 

discarding numerous so-called ‘healthy’ embryos every cycle. The suitability of each embryo 

is designated based on the HLA-type, which is arguably independent of the future child’s 

health status. Is it justified to discard ‘normal’ embryos in the pursuit of a ‘saviour sibling’? 

Naturally, depending on the view of moral status taken, the discarding of embryos in itself 

may be fundamentally unethical, but is this form of PGD moving in a dangerous direction? 

Healthiness or suitability of an embryo is subjective to each family. To a family with 

a sick sibling, an embryo without a compatible HLA-type would be undesirable. To certain 

disability rights writers, so-called unhealthy embryos are just as valuable as healthy ones. It 
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depends on the situation as to the suitability of an embryo. While this does not mean that as 

long as there is a subjective opinion about the suitability of an embryo it is acceptable to 

discard it, it shows that there may be valid reasons behind the discarding of embryos in HLA-

typing. 

Wolf et al. (2003) argue that it is reasonable within currently accepted embryo 

practices for embryos to be discarded in PGD for HLA-typing. In IVF not every healthy 

embryo will be implanted, some will be frozen for later use. However if they are not used 

within a certain amount of time, they will be discarded. If discarding healthy embryos is 

acceptable in IVF then surely the same can be said for PGD. 

Within the framework of HLA-typing, the discarding of embryos is not necessarily 

ethically wrong, but there is something to be said about the number of embryos discarded. 

Due to the low proportion of embryos that are HLA compatible and free of the genetic 

disorder tested for (19%), a large number of embryos are required to ensure that a suitable 

one is available for implantation. This means that a larger number of embryos are discarded 

in HLA-typing than in other more basic forms of PGD. While it may not be problematic to 

discard a small number of so-called healthy embryos, does the number of embryos discarded 

in HLA-typing hold ethical weight? While there may not be an arbitrary line demarcating an 

unacceptable number and an acceptable number, it is important to realise that the number 

discarded in HLA-typing is considerable, and therefore potentially more problematic. There 

is no clear dividing line, but the grounds for discarding healthy embryos should be very 

substantial ones. Otherwise, the impression is given that embryos in general are of little 

ethical significance. 
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2.4.4 Conclusion 
 

There are many other issues that transpire from these uses of PGD above, only the 

most pertinent of which have been touched on. PGS raises concerns that revolve around the 

lack of evidence supporting the procedure. This lack of evidence has been highlighted in 

numerous studies, but there is still continued use of PGS in most of the major PGD clinics. 

Huntington’s disease testing has many practical and ethical problems, which stem from the 

concept of the ‘right not to know.’ Keeping the carrier status of the parent secret can easily 

result in complications. HLA-typing brings out intuitive ethical problems, not least of which 

is the possible harm that may result to the child due to potential ‘instrumentalisation.’ 

However, this issue is manageable if considerable weight is placed on the resulting child. 

Each of these procedures demonstrates the knife-edge along which the use of PGD is moving. 

This does not invalidate them ethically, as long as the clinical results justify their use (unlike 

the case of PGS) and as long as the interests of all parties in decision-making are taken into 

account. 
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3.1 Arguments against embryo selection 
 

Selecting between embryos is integral to PGD. Decisions are made about the most 

suitable embryos based on morphological and genetic information. The ‘selected’ embryo is 

then implanted, potentially leading to the birth of a child with the features selected for at the 

embryological stage. What are the main concerns that arise from this process? Are these 

concerns legitimate? In order to move onto a discussion of the broader issues surrounding 

embryo selection in PGD (the worries about the possible eugenic overtones of PGD, and the 

impact that this selection has on the disabled community) the concerns around embryo 

selection itself must first be explored. 

Embryos are analysed for certain genetic traits, and subsequently implanted or 

discarded. Sophisticated genetic analytic technology (such as PCR, FISH and CGH – see 

chapter 1) is used in order to accurately diagnose certain genetic conditions prior to 

implantation. Based on the genetic results, the wishes of the parents and importantly the 

overarching regulatory framework, a decision is made as to which embryo is the most 

appropriate for transfer.  

Additionally IVF and PGD clinics have become adept at identifying which embryos 

are morphologically most likely to lead to a successful embryo transfer. By grading an 

embryo based on morphology and rate of development, a decision can be made regarding 

which embryo has the best chance of implantation (Ziebe et al., 1997). This selection process 

differs somewhat from that in PGD, in that an embryo is selected based on its viability for 

implantation, not on a characteristic that will be displayed after birth. 

Robertson (2003) articulates two of the predominant views opposing embryo 

selection. The first is deontological; that it is wrong to select certain characteristics for 

offspring, regardless of the intention behind the selection. The other objection is more 
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consequentialist in nature; that the effect of this selection will lead to a eugenic dystopia of 

designer children. This second point will be analysed in the next chapter, so that the focus of 

this discussion will be on the deontological concerns voiced by the Vatican (2008) and 

writers such as Leon Kass and President Bush’s Bioethics Council (L. Kass, 2002; L. Kass, 

1997).  

Before considering the objection emanating from these two sources, we should ask 

what it is about selection that may prove troublesome. Is it the very notion of selection itself, 

or is it the manner in which it is conducted? Or is selection at the commencement of an 

individual life particularly problematic? After all, selection is ubiquitous in society; from 

choices about groceries to decisions about which country to live in. People discriminate 

between different schools, different friends, different cities and more, and these selection 

processes are deemed perfectly acceptable. The discrimination between different things is not 

questioned, indeed the reasons behind the choices are rarely analysed for prejudice or 

ignorance. These everyday choices are in general accepted in society, so what is it about 

selection in PGD that is problematic? 

3.1.1 Selection is against nature 
 

There is something different in the selection employed in PGD that causes concern for 

some writers. In the most recent Vatican release Dignitas Personae (2008), the concept of 

embryo selection in PGD is portrayed as morally wrong. 

Preimplantation diagnosis is therefore the expression of a eugenic mentality that 
‘accepts selective abortion in order to prevent the birth of children affected by 
various types of anomalies. Such an attitude is shameful and utterly 
reprehensible, since it presumes to measure the value of a human life only 
within the parameters of ‘normality’ and physical well-being, thus opening the 
way to legitimizing infanticide and euthanasia as well.’  
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In this statement, and indeed the entire Vatican document, what is considered 

abhorrent is the way in which human life is measured and assessed in the selection of PGD. 

The sanctity of life is being violated. When compared to the selections listed above, the 

ethical difference here is that ‘human’ characteristics are being selected for and objectified in 

various ways. One gets the impression that there is a fundamental difference between 

selecting between embryos (children) and selecting between schools or jobs. The reason 

appears to be that any selection between humans as embryos is reprehensible; by definition, it 

is totally unacceptable within a civilised society. The strength of the wording leaves little 

room for an objective analysis of the legitimacy of the case being made. However why should 

choices about human characteristics have more ethical weight than any other selection? 

Working from a different base, Leon Kass (2000) considers that human involvement 

in this ‘realm’ is akin to ‘playing God’. This label serves to show that human beings should 

not have influence in the selection of certain embryos over others. He argues that God or no 

God, the term indicates that this side of human reproduction should not be interfered with. 

This mirrors the Vatican view, in that there is something intangibly special about human 

reproduction that should not be interfered with in a process such as PGD. 

Conceptions that PGD is akin to ‘playing God’ are especially common among the 

public (Kalfoglou et al., 2005). The term ‘playing God’ however is unhelpful in the debate 

around embryo selection, as it usually functions to stifle debate by expecting clear-cut, pre-

determined answers. In a fundamental sense, both Kass and the Vatican consider that 

selection between embryos should be left up to the ‘natural order’.  

Additionally Kass (2000) claims that embryo selection of this type commodifies 

human life, which he rejects.  
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Make no mistake: the price to be paid for producing optimum or even only 
genetically sound babies will be the transfer of procreation from the home to the 
laboratory and its coincident transformation into manufacture. (L. Kass, 2000, p. 
131) 

 

Kass (2002), writing as part of the President’s Bioethics Council, regards this 

commodification as destructive to human dignity. He even compares the fight against these 

so-called bioethical ‘evils’ as similar to the fight against the tangible ‘evils’ of the September 

11 attacks on the USA. Although this is an extreme example, it shows the strength of feeling 

behind the arguments in this field.   

These arguments aim to show that PGD cannot be justified, since any possible 

benefits cannot make up for the ‘evil’ of embryo selection. They do not need to consider the 

nature of any benefits, since they are a priori outweighed by the ethical unacceptability of 

selecting between embryos. The clinical importance of PGD however is arguably more 

beneficial than the harm caused by embryo selection. Parents who are at risk of conceiving a 

child with a severe genetic disorder such as Tay-Sachs disease are probably not regarding 

their future child as a commodity, rather they are trying to prevent the hardship that would 

result from having a child affected by such a disorder. It would be hard to accuse this couple 

of commodifying their child; it is more likely that they are trying to preserve a future child’s 

dignity. Tay-Sach’s disease is a severe hereditary disorder that causes early death and major 

disability (Fernandes Filho & Shapiro, 2004) and would therefore cause the family massive 

strain and concern during the life of the child. Regardless of one’s view of the moral status of 

the embryo, the goal of preventing the birth of a severely damaged child should – at the very 

least – be given serious moral weight. It is at this point that there is an inevitable weighing up 

of the comparative values to be placed on embryos and children.  
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Additionally, the argument that decisions made in PGD should be left up to nature (L. 

Kass, 1997) should be challenged. The process of selection in PGD and IVF mirrors to some 

degree natural processes. In utero embryos are discarded and never reach a significant stage 

in development. A study showed that only 44% of embryos with good morphology were 

actually euploid (Munné et al., 2007), indicating that there is a degree of embryo selection 

that occurs in vivo. Therefore, the idea that embryo selection per se is unnatural is 

questionable, as this process occurs frequently in the body. While this does not justify any 

particular action in the clinic, it should not be ignored as important background information 

for ethical decision-making. 

3.1.2 Moral status of the embryo 
 

The discarding of embryos that occurs with embryo selection also raises issues of the 

moral status of the embryo. The conservative position, held by the Catholic Church, is that 

from the moment of conception the embryo has full moral status. That is, embryos should be 

treated as any other human being (Botkin, 1998). With this view, it is simple to see where the 

moral objection to PGD arises. The discarding of numerous embryos every cycle is morally 

reprehensible when each embryo is considered to have the same moral status as a grown 

human.  

Sandel (2004) contends that this argument does not hold up. He likens an embryo to 

an acorn, claiming that the loss of an acorn does not amount to the loss of an oak tree. In the 

same way, loss of an embryo is not the same as the loss of a postnatal human being. He also 

argues that if it is considered that an embryo has equal moral status to an adult, then embryo 

research and PGD should be considered as equivalent to murder – which he claims shows the 

erroneous nature of the opposing arguments. However, this may well be the stance of some. 
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The Vatican position is an absolutist one, whereby fertilisation marks the start of a 

new human being with all the moral weight and value of a fully developed human being. 

Against this is a gradualist view (or views), according to which the value ascribed to an 

embryo/fetus increases as development proceeds. Botkin sums up this position thus. 

These positions are similar in that they maintain that all prenatal human life 
should be afforded a special moral status, but a moral status that is not equal to 
that of a full-fledged person. Further, these views typically hold that the relative 
moral status is influenced by the developmental status of the embryo or fetus. 
(Botkin, 1998, p. 20) 

 

This gradualist approach allows that a preimplantation embryo is developmentally 

rudimentary so therefore it is not morally problematic to discard multiple embryos in PGD. 

An embryo has undergone very little differentiation (especially at cleavage-stage), and can 

therefore be deemed relatively undeveloped. It seems reasonable therefore to view an embryo 

as having a much lower moral status than that of a late-term fetus or a newborn child, the 

latter of which has already developed sentience. Sandel (2004) takes this view, continuing the 

acorn analogy. 

 

Despite their developmental continuity, acorns and oak trees are different kinds 
of things. So are human embryos and human beings. Sentient creatures make 
claims on us that nonsentient ones do not; beings capable of experience and 
consciousness make higher claims still. Human life develops by degrees. 
(Sandel, 2004, p. 208) 

 

There are certain developmental milestones which are considered significant on the 

path to birth (Warren, 2000). These include conception, the appearance of a primitive streak 

(the beginning of the nervous system) and the point of viability. Conservative writers state 

that conception is the point where full moral status is attained (Botkin, 1998), whereas 

gradualist writers disagree (Draper & Chadwick, 1999). With no seemingly clear distinction 
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between full moral status and low moral status, it seems logical to allow that moral status 

increases gradually over the period of gestation. 

 

The views of Kass and the Catholic Church on the moral status of the embryo are 

however important to keep in one’s mind when looking at PGD. Their conservative position 

acts as a useful counter-weight to the prevalent view that an embryo has low moral status. 

Having a group of influential writers espousing this conservative view serves to maintain a 

modicum of respect for what many consider morally insignificant entities. There is virtue in 

this argument; it is important to still be aware that an embryo will develop into a sentient 

being, and should therefore be treated with a certain degree of deference (Warren, 2000).  

3.2 Eugenics 
 

A major ethical issue with PGD is that it conjures up for certain people ideas 

reminiscent of the eugenics espoused by Hitler in the 1930s and 1940s (Glover, 1998). People 

compare the practice of PGD to previous instances of eugenics, and point to the terrible 

consequences that arose from them (Glover, 1998). Additionally, they point to the natural 

consequences which they say will arise from the use of PGD (King, 1999; Testart & Sèle, 

1995). This chapter will begin to analyse these issues, by considering two questions. Is 

eugenics inherently wrong? Is PGD eugenic? The following sections seek to demonstrate that 

PGD is indeed a form of liberal eugenics (Agar, 2004), and that the main sources of concern 

about PGD technology should not entirely rest in PGD’s eugenic undertones. 

In a great deal of the literature surrounding eugenics in PGD, accusations that a 

practice is ‘eugenic’ are common. Indeed, counter arguments claiming that these accusations 

are antagonistic and misrepresentative are equally prevalent (Wilkinson, 2008). The use of 

the term eugenics in this way, especially by relating it to Nazi-era atrocities, does nothing but 
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stifle serious intellectual debate. In the words of Wilkinson, there is “something wrong with 

using its emotive power as a means of circumventing people’s critical–rational faculties” 

(Wilkinson, 2008, p. 467). In a similar way to how the term ‘playing God’ is used, it can be a 

very unhelpful term in debates around embryo selection. Despite this association however, 

the term still has pertinence to the debate, and so its use will still be continued in this 

discussion. 

3.2.1 History of eugenics 
 

A brief history of eugenics is required to inform the debate. Arguably the study of 

eugenics was started by Plato, who believed it important to ensure that judicious matings be 

arranged between members of the Premier class, to further Greek society (Galton, 1998). This 

view was seized upon by Francis Galton in the 19th century, although he was fairly critical of 

the theory as espoused by Plato (Galton, 1998). Galton’s ideas were quickly picked up by his 

contemporaries; his cousin Charles Darwin declared himself a follower of Galton’s ideas. 

Additionally, eugenics societies such as the English Eugenics Education Society were 

founded in the early 20th century, of which Galton became president in 1908 (Buchanan et al., 

2001). In the first part of the 20th century, the influence of eugenic ideas in the USA grew as 

worries about social problems increased. There was growing concern about certain anti-social 

behaviours such as drunkenness, indecency, unemployment and prostitution; people thought 

eugenics may help to alleviate these problems (Garver & Garver, 1991). This came to a head 

with the involuntary sterilisation laws – the forced sterilisation of people with so-called 

undesirable traits such as disability and mental disorders. These became so prevalent that by 

1931 in the USA, 30 states had passed involuntary sterilisation acts, largely grounded in 

eugenic philosophy (Garver & Garver, 1991).   
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Concurrently in Germany the idea of eugenics was beginning to grow in popularity. 

Arguably the most pertinent and striking example of state enforced eugenics was there in the 

1930s and 1940s, with the systematic killing of Jews, Gypsies, mental patients and other 

people with supposedly ‘undesirable’ traits (Garver & Garver, 1991). Originally eugenics 

proponents in the USA applauded the way that the Nazi regime implemented the concept of 

eugenics. The idea that a master race could be achieved by eugenics appealed to the eugenic 

scientists of the time. The Nazi party even praised the Americans for the precedence they had 

set with eugenic legislation in California and other places (Wikler, 1999). However in the 

aftermath of the fall of the Nazi regime, and when the full extent of the Holocaust was 

uncovered, eugenicists around the world began to actively distance themselves from the 

eugenics practised in Germany. The main eugenics journal in America even changed its name 

to Journal of Social Biology (Wikler, 1999). In the years since the end of the Second World 

War, eugenics has been less favoured by contemporary scientists. However, with the 

emergence of PGD and other assisted reproductive technologies, eugenic concepts have once 

again come to the fore in popular scientific debate.  

 

3.2.2 Eugenic ideas 
 

There have been many incarnations of eugenics in the past, but they have all been 

based directly or indirectly on the original ideas espoused by Francis Galton in the 19th 

century. To understand eugenics it is important to analyse his main theories and ideas 

regarding this topic.  

The Oxford Dictionary (2011a) defines eugenics as “the science of improving a 

population by controlled breeding to increase the occurrence of desirable heritable 

characteristics.” This definition differs somewhat from Galton’s in that it uses the term 

‘controlled breeding’ which indicates some degree of coercion. Additionally, it only 
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identifies increasing the occurrence of ‘good’ characteristics as eugenic, rather than both 

increasing positive traits and decreasing negative ones.  

 

The word eugenics is derived from the Greek eugenes (eu meaning well, and genos 

meaning born). Francis Galton was the first person to form a coherent picture of eugenics, 

and indeed even coined the term (Garver & Garver, 1991). His ideas were based on the 

theory of evolution that his cousin Charles Darwin had developed, as well as his observation 

that superior traits seemed to be more prevalent in some family lineages than others 

(Buchanan et al., 2001). Galton’s main concept of eugenics was that it involved the 

improvement of the human race as a whole.  

 

[Eugenics is the] science of improving stock, which is by no means confined to 
questions of judicious mating, but which, especially in the case of man, takes 
cognizance of all influences that tend in however remote a degree to give to the 
more suitable races or strains of blood a better chance of prevailing speedily 
over the less suitable. (F. Galton, 2005, p.39) 

Eugenics is the science that deals with all influences which improve the inborn 
qualities of a race. (F. Galton, 1904, p. 1) 

 

Garver and Garver (1991) summarise Galton’s views succinctly. 

 
Galton was convinced that a wide range of human physical, mental, and moral 
traits were inherited. He therefore reasoned that progress of the human race 
depended on improving the selective transmission of the population's hereditary 
endowment to future generations. (Garver & Garver, 1991, p. 1109) 

 

As well as Galton, Charles Davenport was a highly prominent eugenics advocate. At 

the end of a 1921 article he claims that if people do not believe and invest in eugenics, the 

human race will come to an abrupt end. Eugenics will also, he argued, bring about racial 

health, happiness and effectiveness (Davenport, 1921). His views were strongly rooted in the 
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theory of natural selection, claiming that contemporary society tended to interfere with 

natural interventions that were meant to eliminate the weaker members of the human race 

(Pernick, 1997). Davenport was an important influence in passing the sterilisation laws in the 

USA and remained an important advocate up until the Second World War (Garver & Garver, 

1991).  

 

Pernick summarises the views of the more extreme eugenicists thus; “the active 

intentional control of reproduction to achieve nature's goals by more efficient means.” 

Nature’s goals here refer to the process of natural selection, which was a large influence in 

the development of eugenics in the first place (Pernick, 1997, p. 103).  

3.2.3 Liberal vs. coercive eugenics 
 

There are a number of important terms prevalent in the discourse around eugenics. 

These will be relevant when PGD and eugenics are looked at in more detail later. Agar 

(2004) described two different forms of eugenics, liberal and authoritarian (coercive), 

although the concepts behind these terms had been in the literature since 1974 (Fox, 2007). 

Liberal eugenics is ‘human improvement’ that is achieved by allowing a wide range of 

reproductive technologies to be available; the public can make autonomous decisions 

regarding their personal use of the technology. Vitally, parents’ ideas about what are ‘good’ 

traits would guide them in their reproductive decision-making (Agar, 2004). Fox analyses 

liberal eugenics as having three important features. Firstly, it is voluntary – decisions are 

made free of coercion. Secondly, the choices are individualistic – they should be made by 

individual families and couples, and the choices should be for individual children, not the 

wider gene pool. Finally, the decisions should be state neutral – the government should not 

promote any particular trait or set of traits that people should have (Fox, 2007).  
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Authoritarian or coercive eugenics is the antithesis of liberal eugenics, in that the state 

is the sole controller of what traits are desirable; these views are enforced on the reproductive 

decisions of the public (Agar, 2004). The state decides which characteristics and genetic 

goods a person should have, and makes laws and requirements regarding propagation of 

these. For instance, in a previous instance of coercive eugenics in Nazi Germany, the 

characteristics of an Aryan were the ones championed. There were eugenic decisions carried 

out ensuring that members of certain races and affiliations were disallowed from reproducing 

– and were even killed in a form of ‘purification.’ This is an extreme case of coercive 

eugenics, but it is this latter form of eugenics that has been so prominent in historical 

examples of eugenic practice.  

3.2.4 Previous instances of eugenics 
 

The above paragraphs provide a brief historical summary of eugenic philosophy. 

However, the ethical harms within eugenic practice have not been analysed; these can be 

dissected two-fold. Firstly, the problems that emerged from previous instances of eugenics 

will be discussed, followed by an analysis of the ethical problems inherent within the concept 

of eugenics. 

Previous incarnations of eugenic practice have resulted in some unquestionable moral 

harm. From involuntary sterilisation of society’s so-called inferior citizens to Nazi-era 

genocide of Jews, Gypsies and mental patients, there is no doubt that there were problems 

with the ways eugenic philosophy was carried out in the past. There are three important 

problems that emerge from these historical precedents. These are the role of coercion, the 

influence of class bias and prejudice, and the reliance on the idea of genetic determinism.  
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Coercion 
 

Coercion is central to many of the most problematic elements of eugenics in the past, 

with their dismissal of the rights of the individual. From the above history, it can be seen that 

in most major instances of eugenic practice in the past, state coercion has played a major part. 

In terms of Agar’s definitions, previous eugenic practices have been firmly cemented in 

authoritarian eugenic philosophy. This negates the rights of the individual, and certainly goes 

against the concept of procreative liberty. When the state makes decisions about which 

people are more worthy to society than others, and then proceeds to enforce mandatory 

sterilisation and in extreme cases genocide, vital ethical principles have been breached.  

 

Autonomy is an important ethical ideal that people attempt to uphold, especially in 

medical ethics. The concept that a person should have the right to make decisions regarding 

their own welfare and indeed reproductive choice is widely accepted in modern ethical 

discourse. The coercive nature of eugenic practice in the early 20th century completely 

repudiates the idea of autonomy; forcing individuals to comply with the state’s ideas about 

genetic superiority. The lack of respect for individual rights in historical examples of 

eugenics is a major flaw in the implementation of these programs, and even goes against the 

ideas of the founder of eugenics Francis Galton. Galton stated that it is not important for 

coercion to occur in eugenics, but as long as every person is fully informed then people will 

make the so-called ‘right’ choices regarding reproduction (King, 1999). The term ‘right’ is 

presumably designating Galton’s personal ideals about a ‘quality’ human being. The concept 

of what designates a ‘superior’ human will be explored later. 
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Class bias 
 

A second major problem that has marred the execution of eugenics programs in the 

past is the class bias and prejudice that informed it. People in the lower classes were seen as 

inferior, due to the state of their housing, lack of education and ‘lowly’ careers. The members 

of middle and upper class sectors of society were seen as superior and genetically gifted. 

Some commentators even compared the practice of eugenics to a war on the lower classes 

(Wikler, 1999). Additionally, in Germany prejudice against Jews caused people to consider 

the Jewish people of inferior genetic quality. Consequently this meant that in order to purify 

the German people, Jewish genetic elements must be removed from the gene pool. This was 

not based on any science or unbiased research, but merely on ingrained prejudice. 

 

The question for contemporary debate is whether PGD is currently associated with a 

degree of class bias. At the present time, a cycle of PGD costs approximately $15000 (NZ 

dollars) (Davis et al., 2010). In New Zealand for instance, privately funded PGD is a reality. 

This consequently means that for couples at risk of having a child with a serious genetic 

disorder, cost is an important factor. It is probable that considering the high cost of the 

procedure, couples who are more wealthy and consequently in a higher ‘class’ or 

socioeconomic bracket are more likely to use PGD. This leads to further class divisions as 

couples who cannot afford the procedure will then have to cope with the financial 

implications that looking after a child with a disability entails (Anderson et al., 2007). This 

increase in inequality is a potential consequence of PGD, especially in its current incarnation 

with limited public funding. However, the difference with historical instances of eugenics is 

that there is not a direct bias against people of lower socioeconomic status; it is merely a 

function of the apparent cost. Whether this indirect bias is more ethical is questionable, but it 

is important to be aware of this distinction. 
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Genetic determinism 
 

A final issue with eugenics was the highly questionable science on which much of the 

practice was based. The idea that environment has a large effect on the phenotype of a person 

was not prominent, and consequently the theory of genetic determinism was paramount 

(Garver & Garver, 1991). This was especially true when it came to personality and character 

– meaning that people of certain dispositions were considered genetically inferior. Hermann 

Muller in the 1930s however realised the importance of social influence in shaping a person 

and their circumstances; he “insisted that natural talent could not be assessed in a society 

such as the United States, which did not offer equal opportunities for advancement to its 

citizens; only under socialism could the fit be identified as such” (Wikler, 1999, p. 185). This 

is an extreme view relative to mainstream ideals, but it at least identified the importance of 

environment to a person’s so-called character. He furthered this view in 1933, claiming that 

eugenicists have 

 

…put forward the naive doctrine that the economically dominant classes, races 
and individuals are genetically superior. Such scientific evidence as is available 
fails to support this contention, and shows that the differences in scores on so-
called “intelligence tests”, made by different races and classes, are, to the best 
of our knowledge, caused by the differences in environmental advantages which 
they received. (Muller, 1933, p. 40) 
 

Efforts to play down the effect environment has on phenotype meant that much 

thinking on eugenics in the past was based on science that has subsequently been shown to be 

erroneous. This is epitomised in Galton’s book, Hereditary Genetics. 

 

I propose to show in this book that a man's natural abilities are derived by 
inheritance, under exactly the same limitations as are the form and physical 
features of the whole organic world. Consequently, as it is easy, 
notwithstanding those limitations, to obtain by careful selection a permanent 
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breed of dogs or horses gifted with peculiar powers of running, or of doing 
anything else, so it would be quite practicable to produce a highly-gifted race of 
men by judicious marriages during several consecutive generations. (F. Galton, 
1869, p. 1) 

 

Another example of this was an idea espoused by Charles Davenport (an important 

eugenics advocate) that thallassophilia (love of the sea) was a sex-linked trait, as sea captains 

were almost exclusively male (Davenport & Scudder, 1919). The fallacy of this seems 

obvious now, but it epitomises the genetic determinism that was prevalent at the time, and the 

lack of knowledge about societal and environmental influences on certain characteristics. 

 

Looking back at some of the science on which eugenic practice was based, the 

mistakes are self-evident. However, some of the most highly respected scientists of that time 

were espousing these views, such as Charles Davenport, Linus Pauling, HJ Muller and 

Thomas Morgan (Lombardo, 2002). It is easy to condemn the science as poor from a position 

100 years on, but at the time the science seemed correct. It would be narrow-minded to 

expect that in 100 years from now there will not be certain current ideas that will appear 

incorrect and even grossly misleading. Therefore the argument that eugenic practice was 

based on incorrect assumptions – while true – does not mean that the same may not be true 

these days. With the rapid development of knowledge regarding genetics and epigenetics, it is 

highly likely that some of our treasured ideas will fall by the wayside. Even in the last 10 

years, some DNA that was considered ‘junk’, has been shown to have an important 

evolutionary function (Biémont & Vieira, 2006). The vast advance in genetic knowledge in 

the last century means that any contemporary eugenic practice should ensure that it has a far 

more solid scientific base from which to work compared to any eugenic predecessors in the 

early 20th century.  
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From the above discussion, it emerges that eugenic practice in the past was not only 

coercive and based on prejudiced views, but was also grounded on aberrant science. This 

leaves us with a major question: can eugenic theory be separated from the way in which 

eugenics has been carried out in the past? This is an important question, but the fact that 

eugenics has been practised unethically in the past does not necessarily mean that all 

eugenics-associated procedures today are inevitably going to be unethical. However, it does 

show the ease with which the practice can become coercive and informed by prejudice and 

bias. This demonstrates that it is important to learn from past instances of eugenics to ensure 

that these problems do not arise again in any modern form of eugenic practice. 

 

3.2.5 Is eugenics inherently unethical? 
 

After looking at the previous instances of eugenic practice, which led to extreme 

human rights violations, it is important to now look at whether eugenics as a concept is 

inherently ethically flawed. This is an important distinction for this debate. The previous 

instances of eugenics being marred by coercion and bias does not necessarily mean that 

eugenics as a whole is wrong, although it can be inferred that eugenic concepts have the 

potential to be used in negative ways that can be deemed morally reprehensible. If the 

intrinsic concept of eugenics is ethically problematic, then any instance of eugenics must be 

determined to be unethical. However, if there is nothing inherently unethical within eugenic 

philosophy then the mere fact that a contemporary practice such as PGD is eugenic does not 

condemn it. 

 

Buchanan et al. (2001) consider five different answers to the question, why was 

eugenics wrong? The theses go past the problems with prejudice and coercion and look at the 

inherent wrongs within eugenics. The arguments are not necessarily related to liberal 
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eugenics, but look at eugenic philosophy as a whole. Their position appears to be that 

eugenics is inherently ethically sound, despite some concerns with social justice. They argue 

as follows. 

 

The first issue concerns the idea that eugenics does not actually ‘better’ people, but 

just causes better people to be born. The issue they tackle is that eugenics is wrong because 

there is no direct betterment to people currently alive, apart from the indirect improvement 

from there being fewer “unfit” members of society. What is the point in eugenics if there is 

no actual betterment? And surely it is wrong to deliberately alter the genetic makeup of a 

society without any improvement? This argument shares similarities to some of those of the 

disabled community, that by preventing the birth of certain individuals, there is not a 

prevention of disease but merely a prevention of lives with a certain disease (Lewontin, 

1997). This is related to Parfit’s non-identity problem (Parfit, 1984) – that the people born 

with PGD could only ever have been born in this way. This means that these individuals have 

not been ‘improved’ because they could only ever have had that specific genetic make-up 

with which they were born. However, eugenics can be compared to conservation policies, 

macroeconomic policies and commercial advertising in this way. All of these influence 

society in subtle ways that would alter – no matter how minimally - which individuals would 

be born. While the effects are discreet it is likely that different individuals would be born due 

to these influences. If this is the case, why single out eugenics as wrong in altering the 

genetic make-up of society? There is another problem in this argument. By ensuring that so-

called ‘better’ people are born, the “inborn qualities” (F. Galton, 1904) of the race are 

improved. Eugenics does not concern itself with individual improvement, but has its 

objective in improving the human race as a whole. (Buchanan et al., 2001) 
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The second argument put forward by Buchanan and co-workers is that in our complex 

modern society there is a heterogeneity of values and ideals regarding desirable traits, on the 

basis of which it is suggested that no human type could be considered the ‘best’ (Buchanan et 

al., 2001). If there is no ‘best’ then how can eugenicists promote a eugenics program? This 

argument is flawed however, as eugenics is not necessarily used to find an ideal human, but 

to improve the human race as a whole. Of course, the famous example of state-enforced 

eugenics in Nazi Germany had a picture of a master race of Aryans as the end point, but 

when left to individuals there would be a much wider range of characteristics that would be 

favoured. The most important idea that comes out of the discussion is whether there will be 

coercive undertones in parents choosing their ‘ideal’ traits, when a plurality of values exists. 

An extreme example of this would be a deaf couple who want to ensure their child inherits 

their deafness, being condemned by others who believe this is not ‘normal’ (Buchanan et al., 

2001). In a society with a plurality of values, people with different ideals from the majority 

may still not be free to make their own decisions due to societal pressure. This is a key 

concept that should be taken into consideration, but is not necessarily a reason to deem 

eugenics unethical.  

 

The third issue these authors consider is that of reproductive liberty (Buchanan et al., 

2001). The argument here is that eugenic ideals may limit procreative liberty, as 

demonstrated by historical examples of coercive eugenics. However, reproductive autonomy 

is not negated in eugenics. Coercion is not a necessary element in the execution of eugenics. 

Galton, for instance, was opposed to coercion on the ground that if everyone was properly 

informed people would make the ‘right’ eugenic decisions (King, 1999). Hence, problems 

with reproductive freedom are not inherent in eugenics. Nonetheless, it is important to be 
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aware of this concept, to ensure that massive breaches of procreative liberty do not occur 

again in the search for eugenic ideals.  

 

The fourth issue is that of the state’s role in eugenics. Buchanan et al. argue that the 

only way to safeguard against the same problems as those encountered historically is to 

eliminate the role of the state (Buchanan et al., 2001). This mirrors the view of Gavaghan 

(2007), who states that in order to prevent problems with state discrimination against people 

with disabilities, the state should have no say in the regulation of PGD. However, both these 

points are problematic in light of the potential harms that may result on the “genetically 

unfavoured”. Duster (2003) surmises that the cumulative harms from employers, insurance 

companies and wider society on these genetically unfavoured people would cause harm that 

would be just as large as from state coercion. Therefore, the state may end up switching roles 

with society; the state may intervene to prevent civil liberties being disrupted by general 

society (Buchanan et al., 2001). This indicates that state control is not an inherent wrong in 

eugenics, and that state guidance may be necessary to prevent wrongs occurring due to 

societal influence. 

 

The final point tackled by Buchanan and co-workers is that the utilitarian nature of 

eugenics is similar to common ethical dilemmas in public health; in order to benefit the 

public as a whole, there may be some penalty enacted on a certain number of people. For 

example Typhoid Mary had to live out her life quarantined on an island in New York as she 

was said to be a risk to the public’s health (Leavitt, 1997). The balance between liberty and 

public good is always a quandary that occurs in public health and indeed eugenics. The 

balance in eugenics is considered to be unfair by Buchanan and co-workers (2001), and even 

could be an important enough reason to deem eugenics inherently unethical. This concept 
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which is apparently deemed vital is not necessarily distinct however. To prevent these lapses 

in social justice it is important that the state maintains enough influence to negate these 

injustices, and uses the past to inform present uses of eugenics. As long as the state has a 

modicum of guidance in the dissemination of eugenic practice, these worries can be 

mitigated. 

 

In spite of these arguments, the inherent wrong within eugenics may indeed be the 

idea that there are so-called ‘better’ genes and ‘better’ human beings. All the descriptions of 

eugenics above indicate that there are ‘better’ qualities and more desirable characteristics, the 

increase in prevalence of which will lead to an ‘improvement’ in the human race. It is 

important to analyse the terms used in these descriptions however, as it is debateable that 

there are undeniably ‘better’ genes. The use of terms such as these may lead to discrimination 

and prejudice, or indeed may stem from prejudice. There are enough inherent biases within 

society that a true objective definition of ‘quality’ genes may never be found.  

 

Is this problem intrinsic to all forms of liberal eugenics? By liberalising eugenic 

practice, people can choose characteristics in a pluralistic way, but bias may still enter 

decision-making, even sub-consciously. In a society with widespread use of liberal eugenics, 

discrimination in-built within society would arguably be reflected in eugenic decisions. For 

instance, there are already concerns that a technology such as PGD can indicate to some 

people that certain genetic diseases are undesirable – and consequently that people with these 

diseases are of lower ‘quality’ than people without these diseases. While there is considerable 

debate on the legitimacy of these claims, the basis behind the arguments is that disability is a 

societal construct and decreasing the prevalence of individuals with disabilities is not the best 

way of removing disability from society. This is an example of a situation where underlying 
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societal prejudice, with a vehicle such as a liberal eugenic program, can become overt. It is 

harm to these discriminated groups which may indeed be the biggest harm inherent within 

eugenic philosophy. While it can be argued that this prejudice is not necessarily intrinsic to 

eugenics, there will always be some degree of bias within a society, which eugenic practice 

may well make explicit. This ‘expressivist objection’ position will be explored in much 

greater detail in chapter 4, but it is an important warning to heed in discussions over eugenics, 

liberal or coercive.  

 

Overall, after looking at historical wrongs within eugenics, and the inherent problems 

in the concept of eugenics, it can be argued that eugenics as a concept is not intrinsically 

morally reprehensible. Therefore, if PGD is designated as a eugenic practice, it does not 

preclude it from being considered ethical on those grounds.  

 

3.3 PGD and its eugenic nature 
 

Now that eugenics has been discussed in detail, it is vital to determine whether PGD 

is indeed eugenic. The current usage of PGD technology is in preventing the birth of 

individuals with certain genetic diseases. These include Tay-Sachs disease, cystic fibrosis, 

Huntington’s disease and others (Braude et al., 2002).  The use of PGD is not widespread 

around the world however, due to myriad reasons including cost and access. Despite this, 

there is a likely decrease in the number of persons born with these conditions, compared with 

a world without PGD. 

 

David King argues that the current use of PGD is indeed a eugenic practice, based on 

the grounds that the use of PGD is to prevent the birth of individuals with certain genetic 

disorders, and therefore to improve the overall gene pool of the population (King, 1999). 
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However it may not be true that PGD is used for that purpose. While this may be the result, 

the reasons behind the use of PGD are not necessarily to improve the gene pool of the human 

race. In its current form, it is a much more individual-based intervention, with the 

predominant goal being that of helping families ensure they have a child free of a certain 

genetic disorder. This individualistic view of PGD mirrors Agar’s view on liberal eugenics, 

in that by making technology readily available, people will make their own decisions 

regarding the characteristics of their offspring, without state coercion. 

 

Schulman and Edwards (1996) believe that PGD is indeed more ‘disease control’ than 

eugenics, critiquing Testart and Sele’s strong views arguing the opposite (Testart & Sèle, 

1995). Testart and Sele argue that it is a matter of time before the concurrent development of 

PGD and gene sequencing allows non-pathological traits to be selected for in PGD. This, they 

claim, will eventually lead to eugenic programs as horrific as in the past. Testart and Sele’s 

analysis of PGD and eugenics is emotive, undermined by flaws in the arguments. For 

instance, Testart and Sele (1995, p. 3089). urge that “embryonic screening is a tool for the 

social exclusion of deviants and for the exacerbation of competition between human beings.” 

This is an unfounded claim which is never explained. Additionally they write that “the 

hypothesis of a voluntary modification of human embryos with the aim of producing 

‘supermen’ or ‘infra-human’ beings is not in question” (Testart & Sèle, 1995, p. 3086). There 

is no evidence to support these claims. They simply illustrate the emotion that can be brought 

out by eugenic debate. 

3.3.1 Are the reasons behind treatment decisions eugenic in nature? 
 

When compared to previous eugenic practice, there is now an individualistic approach 

when it comes to PGD. Parents may carry certain alleles that put their children at risk of 
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developing a certain genetic condition (such as cystic fibrosis), and so decide to use PGD to 

decrease dramatically the chance of having an affected child. Alternatively, a mother who has 

had recurrent miscarriages or is of advanced age may decide to use PGS to increase the 

likelihood of conceiving (although the efficacy of PGS is questionable). Another possible use 

of PGD is in ensuring a child is born with the appropriate HLA-type to be able to be a tissue 

donor for a sibling with a certain debilitating disorder. All these examples are common uses 

of PGD (see chapter 1), and it is important to analyse these situations to determine whether 

the reasons behind the choices are eugenic in nature.  

 

In the first case, a couple is aware of the fact that they are both carriers for cystic 

fibrosis. This confers a 25% probability that a child they conceive will be homozygous 

recessive for that allele and will therefore be affected by the disease. Is the decision to 

prevent this happening using PGD a eugenic decision? Naturally there will be a plurality of 

reasons for undertaking PGD in this way, but can any of them be deemed eugenic? By 

choosing against an embryo with the disease-causing genotype, are the couple trying to 

ensure they have the ‘best’ child they can have? It would seem unlikely that a couple would 

have the interests of “improving the inborn qualities” of the race in mind when making the 

decision, but they are surely considering the inborn qualities of their child. Whatever reason 

they have for choosing to avail themselves of PGD in this way, the end result is an 

improvement in the inborn qualities of the race (given cystic fibrosis is an undesirable trait). 

However, is it fair to say that the couple is using PGD with the genetic ‘quality’ of their child 

in mind? It may not be as simple as purely genetic ‘quality’ in question here. Having a child 

with cystic fibrosis not only ensures the child consistently has to receive treatment, but there 

is in addition emotional and financial strain on the parents. Therefore, it cannot be said that 
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decisions regarding specific genetic disorders in PGD (such as cystic fibrosis) are always 

based on genetic ‘quality’. 

 

In the other two cases, the use of PGD is even less about having a child that carries 

‘quality’ genes. In the example of PGS, the reasons that a couple use PGD technology is to 

ensure that they have a child at all, rather than to choose the most favourable of a selection of 

possible children. Couples undertake PGS if they have struggled to conceive in the past, and 

PGS proponents claim that the use of their technology will increase the chance of having a 

child.  

 

In the instance of the ‘saviour sibling’, the decision about which embryo to implant is 

made with the health of an already living child in mind. The definition of improving inborn 

qualities may extend to this case if you consider a compatible HLA-type as ‘quality’ (which 

the parents surely must), it is the sibling’s health and ‘fitness’ which is the reason for the use 

of PGD. 

 

In the above cases, the use of PGD is based on the parents’ own ideas and worries 

regarding their future offspring. While it can be argued that there may be some influence 

from the medical practitioner and indeed from underlying societal bias, the decisions are 

effectively individualistic and independent. When relating the effects of these decisions on 

the wider gene pool, there is a parallel with eugenic theory. By the use of PGD in this way, 

there is a subjective improvement in the gene pool of the human race, mirroring Galton’s 

definition of eugenics; which concerns improving “the inborn qualities of a race” (F. Galton, 

1904, p. 1).  
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Agar’s views on liberal eugenics seem to fit PGD most pertinently. It is the 

individualistic decisions regarding the traits that are passed on to the next generation that 

justify the use of the term liberal. However, it cannot necessarily be accepted that parents are 

making completely independent decisions in terms of PGD. A parent has been influenced 

over their life as to the value of disability in society, and the impact that it has on a family. 

There is a general attitude in society that it is preferable to avoid disability, as evidenced 

partly by the use of safety helmets, seatbelts and other safety devices. Additionally, the 

people available to counsel the parents about their options in PGD are normally geneticists or 

obstetricians. These people have been trained in a medical way – and are therefore heavily 

influenced by the medical model of disability, which sees disability as a primarily physical 

problem (Brisenden, 1986). Although non-directive counselling is the ideal in genetics, it is 

often not the case in practice (Michie et al., 1997). This indicates that although patient 

autonomy is highly valued in today’s medical ethical practice, it may not be achieved at this 

point. Any eugenic views inherent in the attitudes of health professionals who carry out the 

PGD service are still likely to emerge in some way during the treatment of a patient.  

 

Fasouliotis and Schenker argue that since a couple’s choices regarding PGD are not 

part of a wider ‘grand plan’, they cannot be deemed eugenic. 

 

The freely chosen desire of an individual couple to reduce the frequency of 
cystic fibrosis, for example, in their offspring is considered by most members of 
society to be rightly a matter of individual choice for them and not a matter of 
eugenics. The couple’s choice is not part of a grand design to ‘improve’ the 
human race according to a predetermined plan. (Fasouliotis & Schenker, 1998, 
p. 2241) 
 

However, it is not necessary for something to be deemed eugenic for it to be part of a 

larger predetermined plan, as these authors suggest. A couple may want to avoid genetic 
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disease in their offspring, and this can be seen as a eugenic end, regardless of an overarching 

plan to improve the human race. The fact that in the past eugenic practice has been 

inextricably linked to a grand plan or coercion does not exclude current non-coercive PGD 

practice from being eugenic. Overall, from the analysis in this section it is clear that PGD is 

in fact a form of liberal eugenics, in which considerations of the ‘quality’ of the gene pool 

play little part. 

 

3.3.2 The eugenic future of PGD 
 

King argues that PGD is a more effective eugenic tool than anything else used in the 

past, and will consequently lead to unregulated eugenic practice. 

PID [PGD] is radically more effective as a tool of genetic selection. It will also 
make possible selection on the basis of non-pathological characteristics, leading, 
potentially, to full-blown free-market eugenics. For these reasons, I argue that 
PID should be strictly regulated. (King, 1999, p. 176) 

 

There are two parts to this statement that need to be assessed. Firstly, the idea that 

PGD is an efficient tool of genetic selection is a point that is relatively easy to accept. The 

advancement of PGD in the last 20 years has been due to the rapid increase in technological 

ability of DNA analysis, as well as the improvement in biopsy and cryopreservation 

techniques. It is true that PGD is an effective and quick way to select embryos based on 

genetic markers. Secondly, King argues that PGD will potentially lead to “full-blown free-

market eugenics” (King, 1999), unless PGD is strictly regulated. The nature of this full-blown 

eugenics is unspecified, and there is no indication of what consequences this will have. 

Perhaps King assumes that any form of eugenics used pervasively in this way is bad, when 

considering historical precedents such as Nazi-era eugenics and forced sterilisation programs.  
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Klipstein (2005) indicates that there is a slippery slope when it comes to PGD and 

eugenics. He argues that once more genes have been found for non-disease traits, there will 

be a swift descent into an ‘engineered’ society. The perils of this society include a lack of 

creativity, productivity and diversity (leading to more susceptibility to disease). These 

worries are however purely hypothetical, and assume that there would be ‘ideal’ traits that 

everyone would desire. There is also an assumption that PGD will become widespread 

enough that there will be societal changes as a result. Despite the lack of in-depth analysis in 

Klipstein’s views, there is some truth to the worry that use of PGD in the way he describes 

could lead to negative consequences. An engineered society would likely suffer from 

diminished diversity. However, this concern overlooks the possibility that due to societal 

pluralism there may still be a significant degree of diversity.  

 

If individuals are allowed to “perfect” the traits that their offspring will inherit, 
will they avail themselves of such an opportunity? If they do so, a society of 
“engineered” individuals could result with inherent problems. (Klipstein, 2005, 
p. 1350) 

 

The term ‘perfect’ is problematic. It is PGD being discussed by Klipstein, and it 

indicates ignorance of the knowledge of PGD and its limitations. PGD involves selecting 

between a number of embryos based on genetic make-up. There is no alteration or 

‘perfecting’ of traits that occurs, but a selection of an embryo based on several options. Even 

if it were possible to select hundreds of embryos, ‘perfecting’ could not occur.  

 

In terms of the future for PGD, there is some cause for concern from writers quoted 

above, but not enough to curtail its current use. As the amount of genetic knowledge 

increases, the ability to test for non-disease traits may become a reality, and it is at this point 

that the eugenic nature of PGD will need to be re-evaluated. 



79 
 

3.3.3 Is PGD unethical if it has eugenic overtones? 
 

It seems from the above descriptions of eugenics and PGD, that PGD is indeed a form 

of liberal eugenics. While this merely describes a form of eugenics that is highly 

individualistic, the term encompasses the current uses of PGD. PGD leads to eugenic 

outcomes in that there is a subjective ‘improvement’ in the inborn qualities of the human 

race. There is however some doubt as to whether the parents’ motives can be said to be 

eugenic. Nevertheless, the overall use of PGD is still arguably eugenic regardless of the 

reasons behind the individual cases. Buchanan et al. (2001) argue that inherently eugenics 

itself is not an ethically troublesome concept. It would seem that this is a fair conclusion, 

especially once the problems with the way eugenics was carried out historically are 

understood. 

 

The logical extrapolation from this is that PGD cannot be determined to be unethical 

on account of its eugenic nature. If there is nothing inherently wrong with eugenics as a 

concept, then pinning this description on PGD should not lead to significant moral concern. 

Nevertheless, it functions as a warning that the sort of atrocities associated with historical 

practices of eugenics should never be allowed to happen again. It reminds us that the use of 

PGD in specific disease situations has to be assessed ethically in terms of each of the 

situations, taking into account the ethical determinants in each instance. 

 

 

 

 



80 
 

 

 

 

 

CHAPTER 4 

 

CONCERNS FROM THE DISABILITY 
COMMUNITY 

 

 

 

 

 

 

 

 



81 
 

4.1 Introduction 
 

Having discussed the issues surrounding the eugenic overtones to PGD, I shall now 

move to concerns voiced by the disabled community. The main argument against the use of 

PGD by disability rights writers is termed ‘the expressivist objection’, which claims that the 

use of PGD sends a hurtful message to the disabled community. This objection emerges from 

the social model of disability, a framework that was developed in the 1970s and 1980s. The 

expressivist argument is the main disability-based objection to the use of PGD, and will be 

explored here in light of the social model of disability. 

The expressivist objection and the social model of disability are intrinsically linked; 

acceptance of concepts advocated in the social model are necessary for the expressivist 

objection to be valid. Therefore this discussion will analyse the legitimacy of the social 

model before looking at the expressivist objection more closely. 

4.2 PND versus PGD 
 

The expressivist objection emerged after the development of prenatal diagnosis 

(PND), and some of the writers quoted in this chapter were writing in relation to PND rather 

than PGD. However, the fundamental problem that these writers identify with PND is equally 

applicable to PGD.  

There is a distinction to be made with regard to PND and PGD. In PND a fetus is 

tested for certain genetic conditions using amniocentesis or CVS, and a subsequent decision 

whether to abort the fetus is then undertaken. As previously described, in PGD, IVF or ICSI 

is used to generate a number of embryos, which are then tested in vitro for pre-specified 

genetic conditions. Only embryos without the genetic abnormality in question are then 

implanted; the others are discarded. In both techniques, the embryo or fetus that tests positive 
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is prevented from reaching birth. However in PND the prevention is done in a more active 

way, as the developing fetus is aborted. In PGD, the process is more passive; a healthy 

embryo is selected from a group of embryos.  

Additionally there is another important difference between the procedures; that of the 

moral status of the embryo compared with the fetus. In a conservative approach to moral 

status, both an embryo and fetus are considered to have full moral status, while from a more 

permissive standpoint both fetus (at least under the age that PND is used) and embryo have 

more limited moral status (Warren, 2009). The latter leads itself to a gradualist approach 

according to which the moral status of the developing embryo and fetus increases ‘gradually’ 

alongside biological development. While there is a perceived moral difference between PGD 

and PND, the techniques are fundamentally similar in terms of the final result of these 

procedures: the prevention of the birth of children with genetic abnormalities. From this point 

on I will relate the expressivist objection to PGD. 

4.3 Social model of disability versus medical model 
 

In the 1970s and 1980s the social model of disability began to emerge from the 

disability literature, a counter-model to the previous medical model. The social model states 

that disability is a social issue, and it is societal discrimination that causes people with 

impairments to become disabled (Hughes & Paterson, 1997). On the other hand the medical 

model views physical impairment and disability as inextricably linked, since the state of 

disability is intrinsic to the physical problems caused by the particular disease or impairment 

(Shakespeare & Watson, 2001). In this framework, curing the disease is paramount in 

reducing disability, and is indeed the only way to achieve this end. This model rejects the 

idea that disability is a socially constructed issue, and focuses on the medical aspect of the 

condition. PGD is a natural progression from this model, as in current medical practice there 
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is no way to effectively alter a specific genotype and hence ‘cure’ a genetic abnormality. 

Therefore the most efficacious way to reduce disability is to prevent the birth of individuals 

with a disabling genotype.  

The social model came out of the disability rights movement of the 1970s and 1980s. 

The Union of the Physically Impaired Against Segregation (UPIAS) was an important 

advocate of disabled peoples’ rights and in 1975 released a document outlining the important 

aims of the foundation. In it, they identify a clear distinction between impairment and 

disability. 

What we are interested in, are ways of changing our conditions of life, and thus 
overcoming the disabilities which are imposed on top of our physical 
impairments by the way this society is organised to exclude us. In our view, it is 
only the actual impairment which we must accept; the additional and totally  
unnecessary problems caused by the way we are treated are essentially to be 
overcome and not accepted. (UPIAS, 1976, p. 5) 

 

This was one of the founding aspects of the disability rights movement, and soon 

other disability rights advocates began forming a coherent social model for disability. Some 

advocates have argued that disabled people are oppressed by society, in the same way that 

people have been oppressed by racism and sexism (Abberley, 1987). Further, Abberley 

claims that in the system of social discrimination against disabled people, all apparent failures 

by society to provide for the disabled can be unfairly blamed on the inherent impairments of 

the individuals. This individual approach leads to further oppression (Abberley, 1987).   

 

One of the major positive aspects of the development of the social model is that it 

moves the emphasis on disability away from individuals and towards society. It forces people 

to look more carefully at the disabling environment that is created by the way society is 



84 
 

constructed. Instead of reducing disability down to individual traits, it ensures that a person’s 

disability is seen in a wider social context; specific to culture and social construction.  

 

Using the social model of disability it is a logical progression to compare the 

discrimination of disabled people as akin to any other form of damaging prejudice, such as 

sexism and racism. In the past a person who was homosexual was not inherently impaired by 

their choice of sexual partner, but social stigma and legal boundaries caused these people to 

be isolated and disadvantaged by prejudice. Additionally, in a racist society a person with a 

certain skin colour (which causes no innate impairment) is disabled by social discrimination 

and shame. If indeed disability is a socially constructed phenomenon, then attempts to 

alleviate disability by preventing the birth of individuals with impairments is deeply 

misguided. By providing a society without barriers to people with impairments, disability 

should theoretically be eliminated.  

4.4 Defining disability 
 

Before moving onto the expressivist objection, the problems with the language used 

by social model and medical model advocates will be elucidated. A problem prevalent 

throughout the literature on disability rights and PGD is that of the definition of disability. 

The term is used ubiquitously and often associated with quite emotive concepts. However, 

there is commonly no coherent definition of the word given in the literature. This is 

surprising seeing as this is central to the entire debate. Words such as impairment, disability, 

handicap and abnormality are used frequently. In the Oxford dictionary online (2011b); we 

find the following.  

Impairment - the state or fact of being impaired, especially in a specified faculty  

Impair - weaken or damage (something, especially a faculty or function) 
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Disability - 1. a physical or mental condition that limits a person's movements, 
senses, or activities; 2. a disadvantage or handicap, especially one imposed or 
recognized by the law. 

 

Depending on the disability model a researcher is coming from, the terminology used 

varies considerably. For instance, in the social model of disability literature, the term 

‘impairment’ is used to describe only the innate problem from which a disabled person is 

suffering from. For example a person without function in their legs would be impaired by 

their loss of leg mobility. Whether this causes ‘disability’ depends on the person’s 

environment.  

In the medical model the terms impairment and disability are basically synonymous. 

That this person has impairment of leg function means they are disabled, regardless of the 

surrounding environment. In the social model the fundamental stance is that an impairment is 

not intrinsically disabling, but that society imposes a disability on the impaired individual 

(Abberley, 1987).  

This distinction is clearly brought out by the definitions of disability above. One 

declares that disability is “a physical or mental condition that limits a person's movements, 

senses, or activities,” while another (which is similar to the one adopted by the social model) 

states that disability is “a disadvantage or handicap, especially one imposed or recognized by 

the law.” Both these models will be elaborated upon later, but it is these definitions which are 

their foundations. 

There is a disparity in these definitions, and while this exists the debate will continue 

to be confused. While one group of people discuss what they call ‘disability’, the opposing 

group argue back, but with a completely different definition of disability. This dilemma may 
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never be entirely solved however; the ideologies are dichotomous and so a clear definition 

may never be agreed upon. 

Oliver (1996) agrees that there is a terminological misunderstanding, but is positive 

about the future of the debate if the confusion is cleared up. 

The appearance of incompatibility however, may be precisely that: appearance. 
It may well be that this debate is in reality, the result of terminological 
confusion; that real similarities exist between chronic illness and impairment 
and that there is much scope for collaboration between supporters of both 
schemas if this confusion can be sorted out. (Oliver, 1996, p. 32) 

 

The most helpful definition of disability probably lies in between the two polarised 

views. Aspects of the idea that disability is purely due to social construction, and aspects of 

the view that disability is solely due to the physical functional limitations need to be 

amalgamated. Disability is a result of there being a physical impairment that while inherently 

disables an individual, is accentuated in the context of a society that physically and socially 

constrains such individuals. Disability should be seen as a dynamic state that is influenced 

both by physical impairment and societal constraints. 

4.5 The expressivist objection 
 

The main thrust of the expressivist objection is that the use of PGD to screen out 

certain genetic diseases sends a negative message to people alive with those diseases. This 

position developed after the growth of PND and PGD, which in their different ways prevent 

the birth (or implantation) of individuals with certain genetic abnormalities.  

According to proponents of this objection, the use of PGD expresses the idea that 

people who are disabled from certain genetic conditions are of less value to society than able-

bodied people (Gonter, 2004; Malek, 2010). This in turn causes hurt to people with the 
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genetic conditions in question. This moral objection is the foundation of the expressivist 

view. However, there are a number of variations on this argument.  

Asch and Parens (2003) sum up this ‘hurtful message’ by comparing the use of these 

technologies to other forms of negative discrimination. Their idea is that in the use of these 

technologies, one genetic element obscures the overall traits that these future people will 

have. The fact that the genetic code carries a certain disabling allele means any positive 

attributes are completely ignored. In the same way that racism focuses on a single physical 

element (skin colour) and ignores the person as a whole, it is claimed that PGD focuses on a 

single genetic trait and avoids looking at the potential future person as a whole. This assumes 

that skin colour and a genetic disease are comparable, but it is the concept that one particular 

facet of a person’s make-up obscures that person as a whole that is relevant to this particular 

discussion. 

As with discrimination more generally, with prenatal diagnosis, a single trait 
stands in for the whole, the trait obliterates the whole. With both discrimination 
and prenatal diagnosis, nobody finds out about the rest. The tests send the 
message that there’s no need to find out about the rest. (Asch, 2000, p. 235) 

 

By definition, PGD is a discriminatory procedure; it selects against certain traits. The 

implication of this is that PGD may confine disabled people to solely their disabling trait. For 

those with disabilities who experience the feeling of being reduced to their disabling 

characteristic daily, the use of PGD merely reinforces that negative attitude. If this kind of 

discrimination is frowned upon, why is PGD allowed to be used in this way?  

A second expressivist argument enshrines the belief that some people are not worthy 

of being alive; that these people are too flawed in their genetic make-up to deserve to exist 

(Saxton 1984). By preventing the birth of people with certain genetic anomalies, the inference 

is that people living with this trait are unworthy of being alive. Saxton personalises this 
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argument considerably, describing the decisions she has taken in reproduction. She goes as 

far as to say that a disabled woman (such as herself) should have the right to choose to 

conceive a child with a disability, as part of a woman’s right to choose. The personalisation 

makes her argument less generalisable to conditions other than spina bifida, as in her case. 

Nevertheless, it serves to show the personal ill-effects that this apparent expression of lower 

value can cause. 

A third common form of the expressivist objection takes this shape: ‘if PGD were 

available to my parents, I may not be alive today’ (Saxton, 1984). It is easy to see how this 

could be demoralising for the person in question; the idea that their parents would have 

preferred another child in their place is deeply troubling. The development of identity is 

important for self-esteem in a child and adolescent, and feeling of less worth to their parents 

may cause problems to this development (Grotevant et al., 2000).  

These expressivist arguments not only highlight what is viewed as the harm done to 

people directly with disabilities, but also claim that widespread use of PGD may lead to in 

negative attitudes among the public about the worth of disabled people becoming ingrained. 

This in turn may stifle efforts to create a society with as few barriers as possible, furthering 

the disabling nature of current society. These attitudes are summed up by Marsha Saxton. 

The disabled person in our society is the target of attitudes and behaviours from 
the more abled-bodied world that range from gawking to avoidance, pity to 
resentment, or from vastly lowered expectations to awe. (Saxton, 1988, p. 218)  

 

4.5.1 Problems with the expressivist position 
 

The expressivist position is controversial and follows logically from arguments put 

forward in the social model. Indeed, the two models are closely linked; as much by the 

similarity of concepts presented as the writers who often espouse both views. However this 
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proximity also causes problems to the expressivist objection’s legitimacy. By identifying 

inconsistencies between the two models, the soundness of each becomes diminished. 

There are assumptions made in the expressivist objection that disability is an identity-

constituting entity; if this is not the case then the expressivist objection should apply equally 

to alleviating the common cold, fixing broken bones, and other commonplace medical 

solutions. The social model however contradicts this assumption, which decreases the 

strength of the objection. Additionally, by accepting that impairment and disability are 

separate (as claimed by the social model), the very concept that PGD affects people with 

disabilities can be dismantled, at least semantically. 

The social model has undoubtedly been a positive development in the history of 

disability rights, after the atrocities committed against the disabled community in the past, 

such as Nazi-era genocide and the compulsory sterilisation programmes implemented in the 

first half of the 20th century. Additionally there has been a general lack of status afforded to 

people with disabilities by society. Nevertheless, the conclusions that arise from the model 

can be counter-intuitive. From a medical perspective, the social model discounts the 

importance of the innate impairments that someone with a genetic disorder experiences. 

Unless the disorder is very mild, there is likely to be a loss of function (mental or physical). 

In Marfan Syndrome for instance (a disorder tested for in PGD under HFEA guidelines), 

mortality is common from cardiac abnormalities, while joint and eye dysfunction can cause 

serious morbidity (Dean, 2007). It is clear that even with a completely supportive social 

environment, these inherent problems would still cause the individual problems. Even in a 

society where everything is done to alleviate society-mediated disability, an affected 

individual would still have intrinsic physical problems that would lead to morbidity and 

possibly early death.  
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The social model recognises the predominant effect that social discrimination has on 

defining disability, which means that disability can be likened readily to other forms of social 

prejudice such as sexism and racism. However, when compared to a person who is subject to 

racism, there are some important differences. Having a certain skin colour or being a certain 

race has no inherent dysfunction associated with it. It is the social attitudes and 

discrimination alone that cause that person to be disabled within a racist society. If all societal 

prejudices were alleviated, there would be no distinction between the different members of 

society other than outward appearance. However, when there are physical problems, even in a 

society where people with impairments are treated as equals, these problems would still occur 

and would limit that individual. Consequently it is erroneous to conclude that racism is akin 

to the discrimination of disabled people. Undoubtedly discrimination often occurs and further 

disables these people, but there is always an innate impairment from which they cannot 

escape.  

An approach to disability within the social model is to suggest that a person is not 

disabled, but is a ‘person with a disability’ (Shakespeare & Watson, 2001). The important 

semantic distinction here is that the person is not identified by their disability, but the 

disability is merely an aspect of their lives. Proponents contend that people with disabilities 

should be seen as separate to their disabilities, evidenced by the American Psychological 

Association (2008) guidelines which state the person comes first when referring to people 

with disabilities. For instance ‘disabled people’ is a negative term, but ‘people with 

disabilities’ is not, as it does not identify the person by their disabling characteristic.  

This poses problems for the expressivist position. According to the latter, the decision 

to prevent the birth of individuals with a potentially disabling genotype implies that people 

existing with disabilities are less valuable to society. This is true if it assumed that the 

identity of a person with a disability is intrinsically linked to the disability itself. If this is not 
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the case, then choosing not to implant an embryo with a genetic abnormality says nothing 

about people alive with the same genetic abnormality. Nelson (1998) cites an example where 

a mother chooses to abort a fetus that would be her fourth child, since she does not think she 

can cope with a fourth child in the family.  Does this send a negative message to fourth-borns 

currently in society? Does this devalue people who are fourth-born? This is only the case if 

this trait (being fourth-born) is intrinsic to the identity of these individuals. Similarly it can 

only be argued that PGD expresses a hurtful message to people with disabilities, if they 

characterise themselves primarily by their disabling trait. Hence, it looks as though the social 

model contradicts the expressivist argument. 

Edwards states it thus.  

The expressivist objection hinges, however, upon a view of the relationship 
between disability and self-identity which sees disability as part of the identity 
of the disabled person. (S. D. Edwards, 2004, p. 418) 
 

If disability is not an identity-constituting trait, then the expressivist objection is akin 

to claiming that preventing the flu through vaccination sends a negative message to people 

suffering from the flu. That claim seems intuitively erroneous; since it is generally taken to 

make sense to try to prevent the occurrence of an illness that debilitates its sufferers. 

Similarly, efforts to cure people of cancer would equally send a message to cancer patients 

that they are of less value to society than healthy people. In using PGD to screen out a 

disability, it is not the person with the disability that is selected against, rather the disability 

itself. If it is accepted that preimplantation embryos have limited moral status, can it be 

inferred from selecting between embryos that people with the same disabilities are 

undesirable to society? It is not a matter of saying that people with disabilities should never 

have been born, but merely that if the choice is available at a preimplantation stage, it is 

preferable to choose an embryo with the best health prospects (Harris, 2001).  
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Marsha Saxton claims that some people with disabilities may feel that if PGD were 

available to their parents, they may not be alive today (Saxton, 1984). However while this is 

indeed a worryingly emotive thought, it is not entirely persuasive. Others can also use this 

argument, especially in relation to contraception. Many may not have been born if an 

efficient contraceptive pill had been available earlier than it was, or had been used more 

widely than it was. Does this mean that the contraceptive pill and other forms of female 

reproductive empowerment should be banned today? (Gavaghan, 2007) It is also interesting 

to note that these days with widespread use of PGD, a disabled child will know that even with 

the availability of PGD their parents still chose to have them. The only people harmed by this 

concern are people currently living with disabilities. However this is a worry that these 

people would have to come to terms with anyway. Even beyond the realm of disability, one 

could contemplate that, had PGD been available to my parents (and hypothetically many 

social traits were tested for), another embryo with a higher chance of being intelligent, strong, 

and less prone to certain diseases may have been selected, and I would not be alive today. 

However one may react to this possibility, it demonstrates that concerns regarding PGD 

extend well beyond disability issues, or are of little relevance. 

The Disabled People’s International (DPI) (2000, p. 9) position statement on bioethics 

and human rights argues;  

 

As with screening, pre-implantation diagnosis assumes that disabled people are 
less valuable and that impairment should be avoided. A stereotypical image 
of the perfect baby is promoted. These assumptions discriminate against 
disabled people and encourage negative attitudes to our quality of life.  

 

It cannot be assumed that by selecting out embryos with certain genetic diseases, there 

is a negative message sent to people with disabilities. There is an important distinction 
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between disability and impairment, and since disability is partly socially constructed, PGD 

has scope only ever to reduce the number of impaired individuals in society. DPI (2010) 

released the following definitions of disability and impairment which further emphasise this 

position. 

Impairment: is the functional limitation within the individual caused by 
physical, mental or sensory impairment.  
Disability: is the loss or limitation of opportunities to take part in the normal life 
of the community on an equal level with others due to physical and social 
barriers.  

 

If it is assumed that indeed impairment and disability are separate concepts; that 

disability is a socially constructed issue, then it cannot be said that the use of PGD lowers the 

value of people with disabilities. PGD is used on an individual basis to ensure that a child is 

born free from a specified genetic disease. The consequence of this is that PGD decreases the 

number of people born with innate genetic disorders. According to the social model literature, 

an innate physical problem is termed impairment (Oliver, 1996). By selecting against 

embryos with certain disease-related genotypes, it is the prevalence of impairment in society 

that is being decreased, not necessarily disability. 

4.5.2 Reproductive autonomy versus the expressivist argument 
 

Respect for an individual’s autonomy is a fundamental part of bioethics today. It is 

included as one of the major principles of medical ethical thought, and is considered a hugely 

important value to take into account when analysing the ethics of a situation (Holm, 1995). 

Autonomy is considered a vital principle to guard when it comes to reproductive freedom, 

and so is relevant to considerations of PGD (Buchanan et al., 2001). 

We respect pluralism and autonomy by allowing parents considerable 
permission to pursue the “best” as they see it, although a child’s right to an open 
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future implies some restrictions on both environmental and genetic pursuits. 
(Buchanan et al., 2001, p. 181) 

 

Buchanan and co-workers underline the importance of freedom of choice when it 

comes to parents making reproductive decisions, but allows room for the rights of the child to 

have some bearing on the choice. Although the expressivist argument attempts to show that 

PGD is harmful to the disabled community, the significance of reproductive autonomy must 

be considered. A specific family has a unique set of values, abilities and resources, and only 

the members of that family can know how they could cope with having a child with a 

disability. Hence, it should be within a couple’s reproductive autonomy to decide whether to 

undergo PGD.  

In this context, Edwards (2004) disputes the strength of the expressivist objection in 

light of the importance of reproductive autonomy. He claims that preventing people from 

selecting against disabilities is the same as not allowing people to eat meat because it offends 

vegetarians. He states that the harm done to the disabled community is outweighed by the 

need to maintain reproductive choice.   

Of course, however, it does not follow from this that it is right to place the 
obligation not to harm others above the right to have one’s own reproductive 
autonomy respected. One is obliged to take into account consequences of one’s 
actions which might harm others but it does not follow that those harms count 
for more than the suppression of one’s free choice.  (S. D. Edwards, 2004, p. 
419) 
 

A disabled child often requires care over and above what would be needed for an 

unimpaired child. Hospital visits are common, and there is a further financial burden imposed 

due to the healthcare costs and decrease in the parents’ abilities to work. In a study from 

2005, it was shown that families with children of special healthcare needs have high levels of 
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finance-related family problems (Kuhlthau et al., 2005). This shows that it is not just the 

disabled community that has a stake in the argument; the family of a disabled child 

experiences burdens as well. Therefore, it is vital that some degree of reproductive autonomy 

should be upheld when it comes to PGD.  

Shakespeare elucidates this idea of parental choice and indicates it is not always a 

prejudicial decision. 

The decision to terminate pregnancy is not one that the majority of people take 
lightly. Moreover, there are reasons to want to prevent the birth of a child 
affected by impairment which do not reflect discrimination against disabled 
people: for example, the desire to avoid the early death or suffering of a loved 
child, or a feeling that a family will be unable to cope with the strain of looking 
after a very impaired member. (Shakespeare, 1999, p. 681) 
 

How much say should the parents have when it comes to choosing the characteristics 

of their children? In PGD, choice of embryo is made prior to implantation, and when 

following a gradualist approach to the moral status of an embryo or fetus, the preimplantation 

embryo has comparatively low moral status. Therefore the discarding of embryos is not 

inherently morally problematic; it is only the selection process which can be deemed 

troublesome. If this is the case, then choosing an embryo that has no impairment cannot be 

construed as harmful. All of the embryos for selection are dependent on being actively 

implanted in the uterus in order to develop into future people, and so a selection procedure is 

necessary to choose which one to implant. All things being equal, it seems appropriate that 

selecting an embryo that does not have an impairment is a reasonable choice.  

However it can be argued that the embryo chosen will not be harmed by being 

brought into being. Using Parfit’s non-identity problem (Parfit, 1984), an embryo and 

therefore future person is not hurt by being brought into existence, as long as they have a life 

worth living. For instance if an embryo was tested and was found to have Marfan Syndrome, 
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then choosing to implant this embryo over one without a genetic anomaly would not harm the 

individual born. The alternative for that individual was non-existence, and so if that life is 

worth living the future person has not been harmed. Therefore the only groups that could be 

harmed when choosing an embryo are society (in this case the disabled community) and the 

family. However since there is clear evidence of a burden associated with having a disabled 

child (Kuhlthau et al., 2005), it is not unreasonable that parents should be able to choose an  

embryo that is more likely to cause them fewer burdens.  

4.5.3 How does the state treat the disabled community? 
 

By controlling the use of the procedure and only allowing certain disabling conditions 

to be tested for, the state may by implication be deciding which people are worthy to society 

and which people are not (Gavaghan, 2007). This is the case in New Zealand for instance, 

where there are certain conditions that are allowed to be tested, and certain uses of PGD that 

are not allowed (Ministry of Health, 2011).  The HFEA in the UK has certain guidelines 

regarding the use of PGD (HFEA, 2012). Only conditions that are deemed sufficiently 

serious by the authority are allowed to be tested for using PGD. These include Marfan 

syndrome, cystic fibrosis, Turner’s syndrome and Tay-Sachs syndrome. The HFEA has 

systematically chosen which genetic abnormalities should be tested for and which should not. 

By regulating PGD in such a way, the state is expressing certain views that are considered 

discriminatory by some.  

I wish to argue that worries that the state control of PGD sends state-sanctioned 

negative messages to people with disabilities lack substance. In New Zealand for example, 

the strict regulation of PGD ensures that only certain diseases can be selected against prior to 

implantation. Does this say that the state believes these conditions are of less value to 

society? From the point of view of an individual with that condition, a hurtful message may 
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ensue, but looked at more broadly this may not be legitimate. New Zealand as a society puts 

effort into ensuring that there are few physical constraints for people with disabilities. In the 

recent New Zealand Disability Strategy, the objectives for advancing New Zealand as an 

inclusive country were: 

 

1. encourage and educate for a non-disabling society 
2. ensure rights for disabled people 
3. provide the best education for disabled people 
4. provide opportunities in employment and economic development for disabled 
people 
5. foster leadership by disabled people 
6. foster an aware and responsive public service 
7. create long-term support systems centred on the individual 
8. support quality living in the community for disabled people 
9. support lifestyle choices, recreation and culture for disabled people 
10. collect and use relevant information about disabled people and disability 
issues 
11. promote participation of disabled Maori 
12. promote participation of disabled Pacific peoples 
13. enable disabled children and youth to lead full and active lives 
14. promote participation of disabled women in order to improve their quality of 
life 
15. value families, whanau and people providing on-going support. (Ministry of 
Health, 2001) 

 

Although this is just a strategy, it reflects the overall attitude within government 

structures that disability is an important issue. It is difficult to claim that the people with 

disabilities receive a hurtful message from the state regarding their disability (as in the use of 

PGD), while at the same time receiving support for current disabilities.  

In the Budget of 2010 released by the New Zealand government, $93 million was 

delivered for disability support services over 4 years. This included $25.5 million for home 

and community services, $3.4 million for other disability support services, $21 million for 

services for people with intellectual disabilities, $7.9 million for supported independent living 
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and $2.7 million for respite care (Treasury, 2010). In contrast, in 2005 the government 

pledged $500000 per year to fund couples to undergo PGD for serious conditions (Hodgson, 

2005). This equates to approximately 40 couples per year at $12000 per cycle. This indicates 

that the government is making attempts to support people with disabilities. Indeed, when 

viewed financially there is far more support for alleviating problems for disabled people than 

for reducing the prevalence of impaired individuals.  

There is a dichotomy between impairment and disability, and the government’s role in 

influencing the attitude people have about people with disabilities is important. Although it 

can be argued that by the state controlling the use of PGD there is a negative message being 

expressed to those people with the diseases being tested for, this cannot necessarily be 

extrapolated to a low value for disabled people. While reducing the number of impaired 

individuals by PGD (however small the reduction is), the state is concomitantly committed to 

diminishing the effect that the disabling environment has on the individuals who are currently 

disabled. 

4.6 Conclusion 
 

Overall, the concerns from the disability community regarding the expressivist 

objection, while pertinent, are not strong enough to preclude the use of PGD. In its current 

incarnation, PGD is used in a responsible manner, and the current regulation of its use in 

certain societies such as New Zealand is important in mitigating possible ill-effects. The 

concurrent use of PGD and investment in disability services indicates that people with 

disabilities are not being devalued, especially by the state. In addition, many of the arguments 

put forward by expressivist advocates are problematic, as they sometimes fail to recognise the 

intrinsic problems that genetic disorders create. This reflects the dichotomy that exists 

between the social and medical models of disability, and serves to show that the most 
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reasonable view of disability lies between these two polarised models. However, it is vital to 

be aware of the fears that the disability community express, in order to ensure that the future 

use of PGD does not discriminate against and cause harm to certain groups of people in our 

society.  
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5.1 Introduction 
 

In light of the issues covered in the previous four chapters, the clinical and ethical 

status of PGD will be reconsidered. There can be no doubt that the concerns about eugenics 

and the potential harms to the disabled community are very important, but it is the wider 

ethical principles that inform the use of day to day PGD. This is because they throw light on 

the practical uses of PGD, explored earlier in the context of Huntington’s disease testing, 

HLA-typing and PGS. 

The concept of truthfulness colours the use of Huntington’s disease testing, where the 

balance of truth and the ‘right not to know’ is a delicate one to attain. In HLA-typing, it is 

non-maleficence and autonomy that are most at risk, when the rights of the child born 

through PGD come into conflict with those of an older sick sibling. Thirdly, the clinical 

controversy surrounding PGS brings to light issues around non-maleficence and clinical 

obligation. PGS has been shown to decrease the efficacy of IVF, an outcome opposite to that 

promised by participating clinics.  

The main ethical arguments against PGD come from both deontological and 

consequentialist perspectives. PGD is considered wrong by some writers who claim that the 

selection between, and discarding of embryos is categorically wrong (Kass, 2002). While it is 

important to bear in mind natural boundaries and to show respect to human embryos, on 

account of their potential to become a sentient being, the arguments from the ‘natural’ 
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perspective were not found to be sufficiently compelling to preclude the use of PGD in 

monogenic conditions. 

The consequentialist concerns come from two main angles. One is that PGD will lead 

to, and already is similar to, previous instances of coercive eugenics. In chapter 3 this claim 

was shown to be flawed, given the liberal nature of the practice and the measured approach 

that is currently used. The other concern emanates from the disability community; that in its 

current incarnation PGD sends a devaluing message to people with disorders tested for using 

PGD. Once again, this argument was found wanting when analysed more closely. 

5.2 Returning to core discussions 
 

In attempting to pull together the diverse elements of this discussion, I shall return to 

the main disease types previously considered, and re-examine them against the demands of 

the eugenic and disability arguments. In this way I hope to bring the arguments about the 

eugenic characteristics of PGD and its threat to the disabled communities into the context of 

specific genetic conditions. 

5.2.1 Huntington’s disease 
 

As explored in chapter 2, the use of PGD with Huntington’s disease raises practical 

problems that mainly involve the patient’s ‘right not to know’ their disease status. These can 

be partially moderated by non-disclosure testing or exclusion testing, but issues still remain.  
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What aspects of this use of PGD can be deemed eugenic or harmful to the disability 

community? If the Huntington gene is considered inferior, at least subjectively to the parent 

in question, then it is simple to designate the practice ‘eugenic’. Eugenics (as discussed in 

chapter 3) is the term for a practice that subjectively improves the gene pool of a population 

by an active means. By preventing the birth of individuals with Huntington’s disease this end 

is being achieved. This use of PGD is a form of liberal eugenics, as it is effectively the 

parents’ choice whether to use PGD and for what purpose (within the overarching legal 

guidelines). It is hard to claim that the parents have eugenic ideals at the heart of their 

decision to undertake PGD however. In the case of Huntington’s disease one of the parents 

has most likely begun to suffer from the condition, and they are hoping to avoid the same 

outcome for future children.  

In terms of disability, this practice differs somewhat from what many in the literature 

claim to be an expression of disvalue. In this case, the people who choose to undergo PGD 

are at risk of having the disease themselves. This means that the people who may receive a 

message that they are of less value are in fact the people that choose to undertake PGD. The 

people who may be harmed by this message are often the perpetrators of this so-called 

implication, so it is unconvincing to claim that a negative message is being sent and/or 

received.  

In light of this, the main issues that surround Huntington’s disease testing are the 

clinical ones that are encountered every day. There is no indication that this form of PGD 
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perpetuates any concerns about eugenics and disability rights; it is the pragmatic problems 

that are most pertinent to this practice.  

5.2.2 HLA-typing 
 

In the use of HLA-typing, what broader ethical issues are encountered? Are eugenic 

fears applicable to HLA-typing? This was touched on briefly in chapter 3, where it was 

determined that a child with a certain HLA-type has a so-called ‘quality’ gene. This is a 

subjective evaluation and is based on the fact that to certain families with a sick child in need 

of a stem cell transplant, another child with the compatible HLA-type is considered of 

‘superior’ genetic quality. However, on a population-wide level there is not an ‘improvement’ 

of the gene pool; it is only within the context of each family that the genetic make-up of the 

‘saviour sibling’ becomes relevant. In a clinical context, the eugenic fears expressed do not 

seem strong enough to limit the use of HLA-typing in PGD, as the eugenic overtones are 

minimal.  

In terms of disability concerns, it is hard to identify how a negative message could be 

expressed by the practice of HLA-typing with PGD. The reasons for not implanting certain 

embryos are due to an incompatible HLA-type. It is unlikely that people with certain HLA-

types would feel devalued by this use of PGD. The only way this may happen is if a person’s 

HLA-type was intrinsically linked to their sense of identity, which is only potentially true for 

a ‘saviour sibling.’  
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Overall, in HLA-typing the broad ethical concerns explored in chapters 3 and 4 are 

not especially applicable – the concerns that are more pertinent are more individual ones; the 

principles of non-maleficence, autonomy and Kant’s categorical imperative (see chapter 2) in 

relation to the ‘saviour sibling.’  

5.2.3 PGS 
 

Are there eugenic concerns with PGS? The goal of PGS is to increase the chances of a 

woman conceiving and giving birth to a child. It is a way of augmenting IVF by selecting 

embryos that are without certain chromosomal abnormalities. This genetic analysis is done by 

choosing embryos that are most likely to implant and consequently develop into a normal 

fetus. The testing is done using FISH, which is a useful tool in identifying translocations and 

aneuploidies. However, the efficacy of this procedure is limited, as shown by numerous 

randomised controlled trials which throw doubt on the legitimacy of its use on clinical 

grounds (Twisk et al., 2006) . The goal of the procedure is to increase the efficacy of IVF, 

and so the label ‘eugenics’ is not relevant. There is no ‘improvement’ of genetic quality with 

the use of PGS, since the purpose of the procedure is to increase the chances of a successful 

pregnancy.  

Concerns from the disability community are equally inapplicable to this practice. 

Since the purpose of PGS is not to prevent the birth of individuals with a genetic disorder, but 

merely attempt to increase the chance of a successful birth, there is no specific group which 

could claim to be sent a devaluing message. The criteria for implantation are that the embryo 
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has no chromosomal abnormalities which may lead to spontaneous abortion. However, in 

selecting out embryos with aneuploidies and abnormalities, there is some prevention of the 

birth of individuals with chromosomal aneuploidies such as Down’s syndrome. Despite this, 

the goal of PGS is not this end, and so it cannot be claimed that a negative message is being 

sent or received. 

5.2.4 Cystic fibrosis 
 

The most common use of PGD is for single gene disorders (such as cystic fibrosis) 

(Harper et al., 2010); hence it is important to analyse this particular procedure in light of the 

main ethical concerns. 

The use of PGD for CF is the most straightforward example that could be brought 

forward to display a eugenic philosophy. As discussed in chapter 3, the CF gene is considered 

undesirable by the parents and so efforts are being made to prevent a future child from having 

the disease. The parents have put a subjective value on a particular gene and are attempting to 

prevent its transmission. It is an example of liberal eugenics since it is the parents who 

choose to undergo PGD. The reasons behind the decision to use PGD in this situation are 

numerous and are specific to each set of parents, but it is unlikely that eugenic ideals 

(improving the gene pool) would be at the forefront of the decision-making. In many cases a 

couple would have already conceived a child with the disease, and are attempting to reduce 

the likelihood of having a similarly affected child – to decrease the burden on them, the 
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existing children and the future child. These motives appear to be far removed from any that 

could be termed eugenic. However, the overall effect of this type of PGD practice is eugenic. 

However, in terms of disability issues, this example may be the most relevant to the 

expressivist objection. However, the arguments against the expressivist argument that were 

laid out in chapter 4 are pertinent. For instance, only if a person who has cystic fibrosis 

considers that it is an identity-constituting trait can this argument hold sway. Indeed, while 

there is a distinct group of people who may feel devalued by the use of PGD in this way, 

there is a great deal of support given by society to people with cystic fibrosis, and therefore 

any negative message is constrained. In addition, due to the recessive nature of the disease, a 

couple generally finds out they are at risk of having an affected child after they have already 

had a child with cystic fibrosis. This means that they are the ones who intimately understand 

the burden it can cause; they are in a position to make a well-informed decision and are 

unlikely to be expressing a negative message to other people with the same condition.  

5.3 Future directions 
 

Concerns about eugenics and potential harms to the disabled community are 

important and should be taken seriously, but it is the wider ethical principles that are more 

relevant in considering the use of PGD. As can be seen above, the issues voiced by the 

disabled community and certain eugenics writers are only relevant to some forms of PGD. In 

other instances, such as HLA-typing, principles such as non-maleficence, autonomy and 

justice come to the fore in ensuring that the practice is carried out ethically.  
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I conclude that at the current time, concerns about eugenics and potential harms to the 

disabled community are not serious enough to limit the use of PGD. This conclusion has not 

been reached lightly but the framework within which PGD is currently undertaken has within 

it appropriate controls.  

Eugenic fears as often expressed, are unfounded. This is based on the lack of bias, 

lack of coercion and the good science that informs PGD. The genetic disorders selected 

against are a considerable burden on that person, and often on the people around them. This 

context is an important one within which eugenic fears need to be assessed. 

However, there is the potential for non-disease traits to be included in the list of 

characteristics for which testing is conducted. Of course, this can only occur once the genetic 

basis for these traits is discovered, but with the speed at which gene sequencing and scanning 

are developing, this may be a reality soon enough. Since the Human Genome Project, a large 

number of genes have been identified and sequenced (Collins et al., 2004). If there is a 

paradigm shift in the use of PGD so that social traits such as intelligence are tested for, the 

eugenic fears may become more pressing than suggested in this thesis. Indeed, sex selection 

for social reasons is currently undertaken in some countries (Harper et al., 2010), and could 

become a reality in the future in New Zealand. If this shift occurs, then vigilance will be 

required in reanalysing the arguments of those who fear a resurgence in highly questionable 

practices. When non-disease related genes become tested for, major social bias within 

societies may be expressed via PGD. In this case, the bias that marred historical examples of 
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eugenics may rear its head once again. Consequently, the eugenic issues will in all probability 

have to be revisited on a regular basis. 

Proponents of the expressivist argument already argue that this is the case; that a great 

deal of disability within society is caused by social forces not medical ones. While in my 

view this objection is not entirely convincing, due to the innate impairment that hinders 

people with disabilities, the objection may become more understandable if the set of traits 

selected against in PGD changes. 

The expressivist objection may not come from disability groups however, but groups 

of people who have legitimate cause for concern that they are being devalued. If, 

hypothetically, sex selection for social reasons is allowed in New Zealand, could women 

claim to be devalued if the main use of this practice was to prevent the implantation of 

embryos with a female genotype? Within this changing environment expressivist objection 

may gain renewed traction.  

New Zealand is currently striking a good balance in allowing PGD to be undertaken 

and simultaneously providing support and funding for people living with disabilities. 

However, there is a fine line between the current uses of PGD and its potential uses if more 

non-pathological traits are genetically determined. In each new development in the use of 

PGD, it is vital to determine the ethical problems that may occur in relation to eugenic 

concerns and the expressivist objection. Even if one concludes that these worries are 
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currently minor, any significant change in PGD practice could alter the ethical horizon quite 

dramatically. 
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