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Topic 1 – Genes and parenting 

 
1 The seminar began with an introduction which suggested that the topic of 

genes and parenting raised the question as to whether – in the context of 
parenting – genetic relationships were given too great an emphasis, especially 
in light of changes to the traditional understanding of the nuclear family.  

 
Presentation 1 – donor gametes and the family unit 

 
2 The first speaker recognised changes to the traditional conception of ‘family’ 

with new family forms such as lesbian mother, gay father, and single 
heterosexual families. All of these emerging family forms may come about 
through gamete or embryo donation, and meant that a child may now have up 
to five parents: the egg donor, the sperm donor, two social parents, and a 
surrogate.  

 
3 The consequences of using donor gametes – both in terms of family 

relationships and child development – were raised, and two studies, which 
looked at families who had used assistive reproduction in order to conceive, 
were explained. These studies concluded that positive parent-child 
relationships were formed, children were well-adjusted, and that there were 
no adverse outcomes for family relationships and the child’s wellbeing.  

 
4 The issue of disclosing the nature of the conception to the child was also 

discussed, and comparators from adoption were drawn – in particular, the 
encouragement of adoptive parents to disclose information to the child about 
their birth parent. However, in the context of donor gametes, questions on 
disclosure were seen to remain. For example, what are the long-term 
psychological consequences for families of non-disclosure? How do donor-
conceived children react to disclosure? What happens when contact is made? 
How does the nature of relationships between donor offspring and their donor 
relations develop over time? 
 

5 Initiatives such as the Donor Sibling Register indicated that donor-conceived 
children desire a relationship with their biological sibling, but not necessarily 
with their biological parent although many want information and even contact 
with their donor; and that family relationships based on genetic connections 
between children were being formed across multiple family units.  
 

6 The experience of donors was also discussed, including a study which found 
that most sperm donors simply made themselves available to their biological 
child or children, rather than actively searching for them and that, of those 
sperm donors who had met their biological child, none reported the meeting 
negatively.   
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7 The issue of egg sharing – an issue not covered in the background paper – 
and specifically the situation where the recipient conceives but the egg donor 
does not, was also highlighted. There could be particular difficulties about 
contact at the age of 18 in circumstances where the donor herself had not 
succeeded in having a child. 
 

8 It was concluded that whatever the structure of the family, this matters less 
than the quality of relationships within the family.  

 
Issues arising out of the presentation 

 
 How donor-conceived children react to disclosure. 
 How parties are affected when contact is made with the donor.  
 The nature of the relationships between donor offspring and their donor 

relations over time. 
 The lack of evidence as to how children brought up in gay father families 

develop. 
 The disparity between the rights of siblings: children of recipients of 

donor gametes can contact their biological siblings, but children of donors 
cannot. 

 Intrafamily donation and the relationships between the donor, recipient, 
and donor-conceived child.  

 The future use of artificial gametes, and the psychological impact on the 
resulting child. 

 
Issues arising out of the discussion 
 

9 Why people want a child that is genetically their own 
A question was raised as to what we know about why people want to have a 
genetically related child and – if they cannot get that – how is the relationship 
to the child they can get affected? 

 
10 A response was offered which took the view that there is no research to 

answer this question, but that people often assume that they will have a 
genetically related child, although many infertile couples do end up – many 
years later – having a child that isn’t genetically their own. The process 
begins from a situation where it does not occur to them that they may not 
have a genetically related child. They therefore have a kneejerk reaction 
against it. Once they realise they cannot conceive a genetic child of their 
own, then other possibilities are considered.  
 

11 Furthermore, another participant added that ‘having a go with your own 
gametes’ seems to be a rite of passage before couples even think of using 
donor gametes. She also added that it was easier for women to accept donor 
eggs as long as their partner’s sperm was used, than it was to use donor 
sperm, and that fathers tended to adopt the view that ‘I must have a son.’ 
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12 Secrecy and the child’s ‘right to know’ 
The panel’s views on secrecy where donor gametes were used were sought, 
specifically whether parents had a right to keep a secret from the child, and 
whether offspring had a right to know that they’re were not genetically 
related to that parent. A further policy-related point was also raised, namely 
whether the panel thought it appropriate to consider re-visiting birth 
registration in order to fulfil ‘the child’s right to know’. For example, should 
there be two certificates - one showing the legal parentage, and the other the 
biological parentage?  
 

13 One view expressed was that there had been a positive change in recent 
times, with parents now telling more and, in addition, that when parents did 
tell, their fears about disclosure were unfounded and they felt relieved. The 
view was also taken that it was better if parents were open to children, and 
from an early age. 
 

14 On the issue of changing birth registration, however, the same participant did 
not agree with the idea that parents should be effectively forced to tell their 
child and that, in an ideal world, parents would automatically do this in the 
way that adoptive parents assume this will happen; they’re helped to deal 
with it, and then they do it. It was felt that this was better than mandatory 
government intervention. 
 

15 Another participant added that potential recipients of donor gametes express 
concern about the reaction of the extended family – in particular 
grandparents, and the worry that their children would be seen as ‘second-
class grandchildren’.  

 
Presentation 2 – the medical context 

 
16 The second speaker spoke from the perspective of a practising genetics 

clinician, with issues arising as to whether adopted children had any family 
medical history which their adoptive parent needed to know about; and also 
counselling would-be parents whose embryo is found to carry a genetic risk of 
disease through the use of preimplantation genetic diagnosis. In relation to 
this second point, it was observed that the option of using donor gametes 
was often not considered by would-be parents as they had an attitude of ‘we 
want a child which is genetically our own.’ 
 

17 The speaker then went on to address both adoption and the use of donor 
gametes, but noted that there is a wide-range of emerging parental patterns, 
for example foster parenting, parenting by a member of the extended family, 
and intrafamily donation – which should not go unnoticed. 
 

18 In the case of adoption, a family history of the child would be taken. 
However, it was common for little to be known about their genetic parents. 
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At a later stage, genetic tests may be carried out on the child, where this 
would potentially benefit the child, although some sets of results could only 
be obtained if the laboratory could compare the results of the child’s test with 
those of their genetic parents, which may be difficult or impossible. This 
raised a practical difficulty for clinicians.    
 

19 A further issue was the desire of social workers and adoptive parents to find 
out as much as possible about the child’s genetic heritage. The child therefore 
needed to be protected from being given too much information too soon, 
which could potentially put them in a worse-off position when compared to 
non-adopted children who would not have such comprehensive tests at an 
early stage of their life. Adopted children should have the same rights as 
those brought up by their birth parents and not be ‘over-tested’, but this did 
not mean that prospective adoptive parents should not have access to the 
child’s medical history. In addition, genetic parents should be made aware if 
their child is found to carry a genetic condition because they too may be at 
risk.  
 

20 For those patients who decided to use donor gametes, the amount of 
information they may receive about the donor is variable, and may be further 
limited if gametes are obtained from abroad. 
 

21 An example was cited where genetic relationships were felt to trump health 
risks. In this case, a child with autism was born to a lesbian couple, who 
wanted to have another child using the same sperm donor, despite the 
slightly elevated risk of the second child also being autistic. This is perhaps 
due to the perception that in this case, there may be an advantage to having 
two children who were genetically related to each other. 
 

22 It was concluded that there was a need to protect people from an excessive 
emphasis on the role of genetics, and to help them understand that in most 
cases they had significant control over their lives in terms of the lifestyle 
choices they made. 

 
Issues arising out of the presentation 
 
 The role of genetics is sometimes overemphasised 
 Can clinicians be protected from the effects of court-ordered genetic 

testing that they feel is contrary to the child’s best interests? 
 How can patients be protected or advised when they decide to explore 

the option of fertility tourism? 
 How should donors be informed when it is discovered that the use of their 

gametes has lead to the birth of a child with a genetic condition?  
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Issues arising out of the discussion 
 

23 Lifestyle factors 
The importance of lifestyle factors was raised during discussion, specifically 
whether there should be further criteria to select adoptive parents, such as 
whether the prospective parents are obese, or smokers.  

 
24 In reply, it was suggested that people who put themselves forward as 

adoptive parents would say that they are more than thoroughly vetted, and 
that these people kept a close eye on their weight, and whether they smoked 
or drank. It was also noted that some felt that the vetting went too far and 
was intrusive, and that those who conceived naturally go totally unchecked.  

 
Presentation 3 – law and regulation 

 
25 The third speaker explained the development of the law in the field of donor 

gametes over the past few decades, and also how the law currently stands.  
 

26 The basis for regulation in this area rested on three separate rationales: the 
welfare of the child and family considerations; public health and safety; and 
the status of the human embryo.  
 

27 The 1984 Warnock Report maintained the anonymity of donors, after which 
the HFE Act 1990 codified the Government’s approach, and opened up 
limited options for disclosure about certain characteristics of the anonymous 
donor.  
 

28 There was then a lull in the field until 2001, when Joanna Rose brought an 
action contesting that she should have information about her genetic parent, 
invoking the European Convention on Human Rights. The judgment found that 
the State had a positive obligation to ensure that certain non-identifying 
information about donors was collected and made available to donor-
conceived people when they reach maturity, and their parents.  
 

29 It was unclear whether this specific case was the catalyst for change, but 
shortly afterwards a consultation paper was published by the Department of 
Health which suggested lifting donor anonymity, and a new policy came into 
effect in 2005. In 2008, the new HFE Act consolidated the law, and enabled 
requests for information about genetic parentage, resulting children, and 
donor-conceived genetic siblings to be made. 
 

30 It was also noted that the HFEA currently regulated most areas of assisted 
reproduction, with the exception of artificial gametes and mitochondrial DNA 
transfers – both of which were not currently permitted – and did not regulate 
treatment abroad.  
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Issues arising out of the presentation 

 
 The impact of case law on the development of policy in this area. 
 Questions as to what should be regulated in the future.  

 
Issues arising out of the discussion 

 
31 Too many complexities in this area for overarching policy and legal changes  

A question was raised as to the complexity of regulation, policy, and the law 
in this area.  
 

32 It was suggested that the question should not be what to regulate, but rather 
whether to regulate. An example of this may be seen in the case of artificial 
gametes. In this case, very good reasons could be found why Parliament did 
not want to take the step of incorporating artificial gametes into legislation, 
and highlighted clearly the difficulty of regulating in this area.  

 
33 Comparative efficacy 

A question was raised as to whether using comparisons such as adoption in 
this area was a good idea as it was a different area to donor gametes. Should 
we instead be focussing on what we think is the best thing to do in the case 
of complex situations?  
 

34 It was agreed that you cannot always make meaningful comparisons across 
different areas, but that they help to explain why we are treating these people 
differently, raising questions such as ‘why are we requiring this information to 
be recorded in these circumstances as opposed to others?’ However, there 
may be good reasons why we require it.    
 

35 The impact of individual cases on policy changes 
The role of individual cases, such as the Rose case, was noted as being 
influential on policy, and it was agreed that the Rose case was important, 
even though it was only a judicial review hearing. However, there may have 
been a wave of policy changes at the same time, regardless of its outcome.  

 
Presentation 4 – ethical issues 

 
36 The fourth speaker set out the historical context of ‘parenting’ over the last 

few centuries, noting that throughout time societies have remained focused 
on the importance of family.  
 

37 The aspect of parenting which had received the widest recognition was the 
biological relationship between parent and child. However, cases such as the 
death of Toni-Ann Byfield raise issues as to whether being a biological parent 
was always the most important factor in assessing the child’s interests. In the 
Byfield case, Toni-Ann was placed with a man who was thought to be her 
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biological father, despite his being known to the police for dealing drugs. She, 
along with this man who was not, in fact, her father, were shot and killed in 
their home. This, it was argued, was an example of where the power of 
genetics was stretched too far. 
 

38 The speaker then went on to address several ethical issues which the topic of 
genes and parenting raised. 

 
Ethical issues arising from the presentation 

 
 Paternal discrepancy 

Estimates as to the number of men raising children whom they think to be 
their own, but are, in fact, the biological child of another man vary, with 
estimates of between three and five per cent. However, even if one per cent 
of children are not the offspring of their putative fathers, that is still a large 
number of babies. The ethical question which may arise here, therefore, is 
whether the rights of these children should be compared with those of donor-
conceived individuals who are also brought up by a different genetic father? 

 
 The difficulty of the research sample 

Research in this area is difficult as it is impossible to ask someone who does 
not know that they are donor-conceived what it is like to be donor-
conceived. This raised a problem for reaching ‘unknown unknowns’. In 
addition, some of the research drawing on the experiences and feelings of 
the 10 per cent of individuals who are told that they are donor-conceived are 
not perhaps representative of the whole population of donor-conceived 
people.  

 
 The demand for donor gametes and the effect of donor anonymity 

There is a demand for donor gametes in fertility clinics, with 30 per cent of 
all referrals to the clinic for low male factor, along with women of advanced 
age needing donor eggs, and for same-sex couples having access to safe 
donor sperm. The effect of donor anonymity needs to be addressed, as does 
the fact that whereas the original legislation that guaranteed donor 
anonymity was passed on a free vote of the whole House, the committee 
that ended it was barely quorate and under a three-line whip.  

 
 The conflict of rights between naturally conceived and donor-conceived 

siblings 
Attention was drawn to an asymmetry between naturally conceived half-
siblings and siblings who were donor-conceived. This difference in treatment 
was referred to by the select committee on Science and Technology which 
highlighted that when you meet and fall in love with a person, and go on to 
have children, those spontaneous conceptions rarely follow a three-
generational family medical history, and psychological, medical, and genetic 
screening.  
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 The false analogy between adoption and donor conception  

The analogy drawn between adoption and donor conception may not be the 
best one to take. Reasons may include that adoption is focusing on an actual 
child, whereas donor conception looks to a theoretical child; the 
circumstances of the birth or childhood are different; and that with adopted 
children, there is a chance of a ‘second rejection’.  

  
 The unknown quantity of mistakes made in fertility clinics 

Mistakes, perhaps including a particular gamete being donated to the wrong 
couple, can clearly occur in the fertility clinic, but the extent of these errors 
may not be something we will ever know. Errors made in the clinic may also 
hold implications for individuals and wider society.  

 
Issues arising from the discussion 

 
39 The issue of maintaining donor anonymity was further questioned during 

discussion, and it was recognised that values needed to be balanced here for 
a number of parties: the people who cannot become parents at all if there is 
no access to donor gametes; the child that won’t be born unless gametes are 
donated; and the feelings among people who are donor-conceived. 
Furthermore, discomfort may be felt that we live in a society where an 
organisation holds this information, but that those who most want access to 
the information are unable to get hold of it.  
 

40 It was also observed, from one participant’s personal clinical experience, that 
the ending of donor anonymity had reduced the number of people willing to 
be egg and sperm donors, and, in particular, embryo donors. One issue which 
may arise is that there is a chance, but no guarantee, that donors may be 
contacted by the resulting child. The quandary was expressed by a patient of 
one of the participants who asked “how am I going to prepare my children if I 
don’t tell them – how can I justify letting them grow up without knowing that 
they have full brothers and sisters ‘out there’, but then if I do tell them and 
they are never contacted by their genetic siblings, then are they going to be 
left out on a limb? Knowing that there is a brother and sister out there, but 
waiting to be contacted themselves?”  
 

41 Furthermore, a separate point was made by a participant at the seminar that 
now donors are identifiable, it has brought to the fore the fact that donor-
conceived people have identifiable genetic siblings and parents. When 
donation was anonymous, it was possible for people to close their eyes to 
this fact, but now donors were identifiable they had to be fully aware of this 
fact and all its consequences. However, it should be noted that one of the 
consequences may be that those children were not born. 
 

42 Another participant also commented that there was no consensus throughout 
the world that it was definitely better – or worse – for a child to have access 
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to a named donor. She stated that although most people think that it is better 
to be open, there is still a proportion of people who travel abroad for 
treatment precisely in order to receive gametes from an anonymous donor.  

  
 

 

Topic 2 – Neuroimaging 

Presentation 1 – State of the art in neuroimaging research 

What did neuroimaging techniques measure? 

43 It was important to understand what substrates were being measured by 
neuroimaging techniques, given that these measurements were being used to 
make the claims. Both PET and fMRI did not measure brain activity per se; 
rather they measured indicators of this. Positron emission tomography (PET) 
measured the absolute blood flow or glucose utilisation in the brain, which 
were strong correlates of brain activity, using radio-tracers. PET did not afford 
strong temporal resolution (it was only possible to resolve measurements to a 
time period of approximately 30 seconds); but it did provide good spatial 
resolution. PET was the only neuroimaging technique that could be used to 
investigate brain chemistry, specifically the concentration of receptors within 
the brain. This was particularly useful in psychiatry. 
 

44 Functional magnetic resonance imaging (fMRI) – a more recent neuroimaging 
technique – measured the ‘haemodynamic response’, which was also known 
as the ‘blood-oxygen level dependent response’ or the BOLD response. This 
was the change in magnetic properties of blood that was associated with 
brain activity. Functional MRI afforded better temporal resolution than PET – 
for example, it was possible to study brain activity whilst a research subject 
was carrying out a task on a trial-by-trial basis – as well as excellent spatial 
resolution. Furthermore, fMRI did not require the use of radio-tracers. 
Consequent of these properties, fMRI was currently used for neuroimaging 
more commonly than PET. However, the BOLD responses was slow and 
therefore, it was important to note that fMRI measurements of brain activity 
were inherently constrained in temporal accuracy. 

 
How was data processed? 

45 Complex statistical processes were required to process neuroimaging 
measurements into information on associated brain activity. This process was 
called ‘deconvolution’. During an fMRI scan, 3D images were taken regularly 
over time. Each image consisted of several thousand ‘voxels’ or volumetric 
pixels, where a voxel represented a 3 mm cube of space. The BOLD response 
was measured within each voxel. In a process known as ‘realignment’ all the 
images were moved so that they occupied the same space. Realignment was 
important for spatial resolution; it could be complicated if the research subject 
moved during the scan. ‘Spatial normalisation’ was conducted, which 
involved altering the shape of the scanned brain in the images so that it took 
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on the form of an ‘average’ brain. This step was necessary for being able to 
generalise the scan to other populations. The images were then ‘smoothed’ 
(blurred), which enabled the responses to be localised to certain regions of 
the brain across different individuals. 
 

46 Statistical methods: Statistical parametric mapping (SPM) could be used to 
analyse the images, and in this approach, each voxel underwent a statistical 
test. The software was told what stimulus was presented, when, and for how 
long. The programme processed this information into what it expected the 
corresponding BOLD response to be. The programme then searched through 
the time series for events that looked approximately like the expected 
response. From this, it was possible to intuit the nature of brain activity in 
that in that region for that individual. The strength of correlation between the 
expected and actual response was called the ‘parameter estimate’. For group 
analysis, the parameter estimates of the individuals scanned were taken 
forward, and the significance of these results was determined using a 
statistical method called the t-test. If a result was ‘significant’, this meant 
that the region showed a consistent effect across subjects. These statistical 
values gave rise to the coloured ‘blobs in the brain’ often seen in pictures of 
brain scans: the warmer the colour, the higher the statistical confidence. The 
‘blobs’ did not represent brain activity as sometimes thought. 
 

47 Multi-voxel pattern analysis (MVPA) was an alternative approach to 
processing. As with SPM, the programme was told what stimulus was 
presented, when, and for how long. The programme was trained to recognise 
patterns of voxels and their BOLD responses that were associated with a 
stimulus – that is, to decode the associated neural response with that 
activity. The research subject was scanned again, either with or without the 
presentation of the stimulus, and the programme was asked to determine 
whether the research subject was being presented the stimulus or not. This 
approach had been applied by the company, No Lie MRI, which claimed that 
they had trained a programme to differentiate between neuroimaging data 
associated with truth-telling or lying, which they could then use to detect lie-
telling in other individuals if scanned. However, it was noted that all brains 
differed, which meant that it was difficult to generalise from one brain’s 
pattern of neural activity to another. MVPA would only work well but only 
with a given subject. Despite this, overwhelmingly, erroneous claims were 
being made about an individual, based on generalising from a general group 
statistical effect. 
 

48 Future approaches: Functional connectivity was a developing approach that 
was used to analyse network connectivity within the brain. This measured 
covariation between different brain regions over time. Regions that tended to 
go up and down together in terms of the BOLD response were said to be 
functionally coupled. Whilst this provided information on how the regions 
connected functionally, it was difficult to infer in which direction the 



12 
 

information was flowing in the brain given that the BOLD response was slow, 
and connections within the brain happened very quickly. 

 
49 Electroencephaography (EEG) and magentoencephalography (MEG) were 

techniques that measured brain activity directly. However, the same caveats 
associated with the use of PET and fMRI – with the exception of the BOLD 
response – applied. 
 
Presentation 2 - Philosophical implications of neuroimaging research 

Free will 

50 The question as to whether neuroimaging research changed the view of 
agency, free will and responsibility attracted the most public interest. With 
regards to free will, it was more appropriate to talk about free agency or free 
actions or voluntary actions, rather than free will. Aristotle said that a 
voluntary action was when an individual “could have done otherwise”. 
 

51 Research from the neurosciences had cumulatively challenged the claim that 
there was free will. In the 1960s, Kornhuber discovered the ‘readiness 
potential’ – the pattern of increased brain activity that preceded actions. Libet 
expanded on this in 1979 and later, when he found that the readiness 
potential preceded not only the action, but also the individual’s awareness of 
the urge to carry out the action. This was interpreted as suggesting that the 
brain, rather than the individual’s free will, was initiating the action, and 
therefore that free will was an illusion. Later research expanded on this area. 
For example, whilst the Libet experiment interrogated the readiness potential 
with regards to the time of an action (pressing a button); it did not investigate 
the readiness potential with regards to the choice of action. In 2008, 
Herrmann found that the readiness potential was seen when the research 
object opted for either of two available options (in this case whether to press 
the left button or the right button). In 2008, Soon and colleagues found that 
brain activity could be used to predict an action, before the research subject 
became aware of their own choice. There were objections to this experiment: 
for example, there was an accuracy of only 60 percent for prediction. 
Furthermore, it was stressed that that correlation did not necessarily entail 
causation. It was also argued – with implications for preceding experiments – 
that this study did not show that free will was an illusion since research 
subjects could still have chosen otherwise. 
 
Determinism 

52 Some argued that neuroscience showed that determinism was true. 
Determinism was the idea that every event was necessitated by antecedent 
events and conditions together with the laws of nature. In a general 
discussion on whether or not determinism existed, it was argued that 
determinism was a popular theory in ethics, but there was no deterministic 
theory in science (for example, neither Newtonian mechanics nor relativity 
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theory was deterministic). Even if determinism did exist, it did not imply 
predictability. Indeed, even if the future was determined, it appeared open to 
us (epistemic indeterminism) and therefore it was still necessary to deliberate. 
 
Being in control 

53 Philosopher Patricia Churchland and others argued that, rather than talking 
about free will, we should talk about being in control. However, the human 
brain consisted of several regions, which contributed to different types of 
functionality. This raised questions. Who was in control? What was an agent 
anyway? These were different questions than those relating to free will, 
agency and determinism, as they concerned what kind of people we were. 
 

54 The neurosciences provided a completely different conception of the person: 
for example, revealing how different regions of the brain were functionally 
specialised as shown by the split-brain experiments. However, the effect of 
this was disputed and in 1971, Nagel wrote: “It is possible that the ordinary, 
simple idea of a single person will come to seem quaint one day, when the 
complexities of the human control system become clearer and we become 
less certain that there is anything very important that we are one of. But it is 
also possible that we shall be unable to abandon the idea no matter what we 
discover.” 

 
55 There were questions over how information about human control from the 

neurosciences would affect the criminal justice system. For example, some 
violent offenders were found to have reduced activity in the area of the brain 
called the prefrontal cortex, which was associated with a reduced ability to 
plan. In the case of an offender who had raped a woman for 14 hours, and 
displayed this neural activity trait, the defence argued that he had been 
unable to plan this event and therefore the severity of the sentence should be 
mitigated. There was no mitigation of the sentencing. The effects of the new 
view of how individuals were constituted internally were unclear. 

 
Responsibility 

56 There were many kinds of responsibility – for example, moral, legal and 
corporate – and these referred to different states, such as who did it, who 
paid for it and so on. Given that such terms did not originate from 
neuroscience, it was difficult for neuroscience to investigate ‘responsibility’. 
Conceptual analysis was necessary first. With regards to legal responsibility, 
the additional information about the person provided by neuroscience did not 
have to impact on legal practice – this could remain firmly based on folk-
psychology (ways of conceptualizing mind and the mental that are implicit in 
our ordinary, everyday attributions of mental states to ourselves and others). 
However, whether or not to use neuroscience to change the justice system 
was a choice for society to make. 
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Moral decision making 
 

57 Berker (2009) analysed papers that involved neuroscience and moral decision 
making. He found that neuroscience showed what was going on in the brain; 
however, it was philosophy that was being engaged to produce a theory of 
moral decision making. Thus, neuroscience did not derive an ethical theory 
from what was going on in the brain: it was still up to us to determine what 
moral decisions to make. 
 
Additional observations 

58 That there were three different conceptual frameworks in this area of 
neuroscience was problematic. These included: neuroscience and its 
terminology (e.g. synapses, receptors, neurons etc); scientific psychology 
(e.g. the different types of memory: short term, procedural, long term); and 
folk-psychology (ordinary terminology for psychology). The problem emerged 
when ‘imagination’ – a term from scientific psychology – was interrogated 
using neuroscience. Conversely, what was going on in the brain might not 
even be expressible in terms that were meaningful to us since we were 
familiar with folk psychology. 
 

59 It was also important not to focus solely on the brain. The brain was a 
relational organ and many of an individual’s properties, such as ‘knowledge’, 
were intrinsically relational. This was exemplified by the appearance of 
dementia when an elderly person was moved from their home of many years 
to go into hospital. This apparent dementia disappeared once they were 
reinstated in their familiar home and surroundings. It was not possible, and 
even dangerous, to consider the knowledge of a brain, or some other property 
of a brain, in isolation. As such, it was not possible for a brain scan to read 
‘knowledge’. 

 
 Presentation 3 – Neuroimaging and the criminal law 

Context 

60 The emerging role of neuroimaging in the criminal justice system (CJS) was 
part of a broader socio-political context. Firstly, since the 1960s, a new 
biological criminology had emerged that was concerned with the biological 
basis of particular types of undesirable behaviour, such as aggressive 
conduct. Several research pathways had converged within this, including 
genomic research and neuroimaging. Secondly, there was an increasing 
societal emphasis on precaution, prediction, pre-emption and preclusion, and 
the neurosciences fed off this, particularly in the area of psychopathy where 
it would be desirable to screen and intervene. There had also been strong 
claims of neurobiology that the neurosciences were capable of achieving 
objectivity, and had thus gone beyond the ‘myth’ of the humanities and the 
psychological sciences. Large research programmes had been established in 
the US to investigate the relationship between the neurosciences and the law. 
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Although the debate surrounding this relationship was principally based in the 
US, there were also research programmes emerging in the EU. 
 
Criminal responsibility and free will 

61 The notion of criminal responsibility had always been at a junction between 
the CJS and psychiatry. Traditionally, the law had resisted input from the 
‘human’ sciences, such as psychiatry, before the verdict. However, it was 
often considered in sentencing, when determining appropriate punishment 
and/or rehabilitation. This asymmetry reflected the focus of the law on the 
question of culpability rather than moral responsibility. There was a question 
as to whether the neurosciences would change this. 
 

62 Some argued that the neurosciences challenged the basis of criminal law in 
the idea that humans have free will, intentionality and agency in which action 
was initiated consciously. The Libet experiment was interpreted as showing 
that brain activity preceded subjective states, and therefore behaviour was 
determined by physical events outside of, and prior to, conscious choices as 
to action. However, it was suggested that this itself was not a further 
challenge to the notion of free will, and the notion of the human being. The 
work of Freud had already challenged the notion that an individual was a 
‘master in his own house’; rather, his actions were shaped by events he was 
unaware of. There was some suggestion that it was possible in certain 
circumstances to say ‘my brain made me do it’. In the US, paedophilic traits 
in a teacher were found to occur concurrent with the development of his 
brain tumour. However, this was evidence of a direct causal relationship. 
Also, in contrast to emerging challenges to criminal responsibility, it was a 
structural anomaly rather than a functional anomaly. 
 

63 Notwithstanding this debate, an expanding programme of research had 
emerged which studied the brain activity of those convicted of violent 
offences or found to have psychopathic traits. In the US, defence lawyers had 
used such imaging evidence to argue for mitigation of sentences in murder 
cases. It was asserted that such evidence would make the process more 
humane. However, given the emphasis on public protection in the CJS, others 
argued that such evidence would have an aggravating effect with the 
defendant being deemed ‘neurobiologically incorrigible’. It was important to 
note that the scan did not speak for itself as it was necessary for the expert 
to explain what the scan meant. There was currently little evidence of the 
role of the neurosciences in non-US legal systems. 

 
Detecting deception 

64 There were companies, such as No Lie MRI, that claimed to offer lie-detecting 
services using neuroimaging. Claims included the ability to determine whether 
an individual was being deceptive with regards to whether or not they had 
seen an image – a test of relevance to questioning suspects or witnesses. 
Some argued that there were valid uses of such technology in court. 
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However, others argued that there was a lack of clarity over what constituted 
a lie and this limited the capability of the neurosciences to detect deception. 
As such, this evidence should not be admissible in court. Neuroscience 
researchers had also argued that the technology was not sufficiently robust to 
detect deception within the CJS. Such evidence was currently not used in the 
courts. Lie detection evidence had been used in a case in India; however, the 
case was subsequently overturned. 
 

65 Although lie-detection evidence was not admissible in courts, it was often 
used in preceding interrogation and there were questions over regulation of 
neuroimaging-based lie-detection in this context. Given that the majority of 
criminal cases did not lead to a trial and instead lead to the suspect entering 
into a plea bargain, such questions were of particular significance. 

 
Predicting behaviour 

66 There were serious concerns about the use of the neurosciences to predict 
criminality, particularly regarding psychopathy. There were already large 
research programmes that aimed to identify the early signs of psychopathy 
using the neurosciences and genetics. If it was possible to detect such traits 
at an early age, what should then be done? Concerns were raised in the 
context of precaution, where there might be programmes to screen and 
intervene. This could lead to interventions in the families affected and risk 
assessments in the CJS. 
 
Presentation 4 – Neuroimaging, brain development and education policy 

‘Brain-based’ learning 

67 ‘Brain-based’ learning devices were popular but were largely not supported by 
empirical evidence. For example, BrainGym, a tool used by many schools, 
was claimed to increase the concentration of students; however, there was 
no research to substantiate these claims. Despite this lack of empirical 
evidence, many producers of such learning devices made claims based on 
neuroscience. For example, they claimed that between nought and three 
years old, children underwent a critical period of brain development. Research 
in animals such as cats and monkeys had shown that between nought and six 
months, new synapses (connections between nerve cells) were generated in a 
process called synaptogenesis – a crucial stage in brain development. This 
was followed by synaptic pruning where the synapses used often were 
strengthened, and those seldom used were eliminated. This step enabled the 
brain to become fine-tuned according to its environment. In the visual cortex 
of the Macaque monkey, these two processes were largely over by the third 
year, thus giving rise to commonly used claim for brain-based learning 
devices. However, a Macaque monkey was sexually mature by the age of 
three, in contrast to humans, and therefore, it was not possible to compare 
this research to humans precisely. Secondly, this research was undertaken in 
the visual cortex: other areas, such as the frontal cortex, had not been 
investigated adequately. The frontal cortex was associated with high-level 
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cognitive processes, such as planning and decision-making, and these areas 
were highly relevant to human learning and development. 
 
The human brain and education 

68 There had been developments in the neurosciences regarding the human 
brain, and these had implications for education. For example, it was found 
that the duration of human brain development actually extended beyond three 
years old. In 1979, Huttenlocher counted the number of synapses present in 
slices of post-mortem human brain at various ages. He found that 
synaptogenesis occurred in the visual cortex up until eleven years of age. In 
the frontal cortex, this continued up until approximately the teens, and was 
followed by a period of synaptic pruning till about 30 years of age. 
Neuroscience had also provided insight into adolescence specifically – the 
period identified as a time of transition where an individual, amongst other 
things, becomes aware of peer pressure and develops planning skills. Giedd 
(1999) found that grey matter changed in the prefrontal cortex between four 
and 21 years old, peaking at adolescence and then reducing. This reduction 
was attributed to synaptic pruning. Steinberg (2008) investigated the effect 
of peer influence on risk taking. He found that when individuals were on their 
own, there was a similar level of risk taking between the three groups – 
adolescents, young adults, and adults. However, in the presence of peers, the 
level of risk taking rose significantly with adolescents, less so with young 
adults, and with little change with adults. 
 

69 These developments indicated that the human brain was still developing 
throughout adolescence and up until an individual’s twenties. Therefore, 
teaching during this period was important, and it was incorrect to say that 
rehabilitation was too late at these ages. There was an argument for including 
meta-cognition lessons in curricula concerned with empathy, risk-taking, given 
that these characteristics underwent the most significant changes during 
adolescence. There was also an argument for life-long learning, as although 
much brain development occurred during the early years, the brain changed 
constantly. More research was needed; for example, the effect of the 
environment on the human brain was unknown. It was only known that 
synaptic pruning occurred in adolescence. 

 
‘Seductive allure of neuroscience’ 

70 There was evidence of the so-called ‘seductive allure of neuroscience’ – the 
disproportionately persuasiveness of neuroscience evidence. In a study, 
research participants were presented with both good and bad explanations of 
psychological phenomena, either with or without neuroscience terminology 
(the terminology did not add anything conceptual). The participants rated how 
satisfying they found the different explanations. Those new to neuroscience 
found the good explanation without the terminology more satisfying than the 
analogous bad explanation. However, with the addition of neuroscience 
terms, they found the bad explanation more convincing. This effect could be 
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attributed to the use of technical terms, which made the work appear more 
scientific. Neuroscience could also illustrate a connection between the mind 
and the brain that people implicitly believed not to exist. This ‘seductive 
allure’ could explain the interest in brain-based learning tools. 
 
Discussion 

71 Novelty of issues: The novelty of the ethical issues raised by the 
neurosciences was considered. It was argued that the apparent 
persuasiveness of brain scans and neuroscience language – the ‘seductive 
allure –, as well as the perceived notion that objective knowledge about an 
individual’s beliefs and intentions was now perceived to be readily accessible, 
were indicated as areas that in particular caused concern, and were novel. 
They called for careful deliberation of whether there was a need for policy 
making in this area, and what that could look like. However, it was observed 
that whilst the neurosciences would probably aid development of education 
policy and teaching practices in the future, they would not in this aspect add 
anything new. Therefore, determining the neural effect of different learning 
processes using neuroscience was not necessarily more valid than 
determining the educational outcomes. 
 

72 Challenges to free will and criminal responsibility: Debates about free will 
often considered that free will might have prior causes, such as influences 
from genetics, parenting, or the environment. It was considered whether the 
neurosciences challenged the notion of free will beyond this. It was observed 
that the notion of free will was not challenged by the neurosciences finding 
out more about neural mechanisms. The neurosciences were not able 
currently to determine either the age at which free will developed, or the age 
of criminal responsibility. There were technical limitations and furthermore, 
such a characteristic would vary by individual. In the future, it was probably 
unlikely that the neurosciences alone would be able to determine the age of 
criminal responsibility; it could however contribute in combination with other 
disciplines. 

 
73 Role of neuroscience in CJS: This was dependent on the type of distributive 

theory of punishment adopted. This could involve punishment with a view to 
affording future deterrents, or a retributive system. This debate played out in 
the US, particularly in capital cases when sentencing. Biological information 
was used in two different ways: first, the guilt was not necessarily disputed, 
but it was argued that the sentence should be mitigated based on the 
evidence. It was alternatively used as an aggravating factor by prosecutors to 
argue for a more severe sentence on the basis of future dangerousness. 
Implications of policy in CJS outside the US were discussed. 

 
74 Predictability and lie-detection: It was felt that an accuracy of 60 percent for 

predicting actions found by Soon in 2008 (see paragraph 9) was not good 
enough for the potential purpose of ‘brain reading’. This probabilistic issue 
was relevant within the courts as the CJS typically endeavoured to establish 
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causal relationships. Issues were noted concerning the accuracy necessary 
before lie-detection evidence could be used, for example, in the CJS. Several 
limitations existed: for example, such services required the cooperation of the 
subject. Furthermore, it was unknown to what extent a psychopath, given 
their aberrant characteristics, could be interrogated by this method. 

 
75 Problems with screen/intervene for psychopathy: The CJS could view many 

personality traits as bad. However, such traits identified in children might not 
necessarily lead to criminality and there might even be social value. For 
example, traits associated with psychopathy, such as self-interest and lack of 
empathy, could be useful in business or the military. However, it was 
observed that despite these possible caveats with screen/intervene 
programmes, research was revealing that such individuals were associated 
with greater costs to the state and were themselves unhappy. Therefore, 
such programmes could be beneficial. It was noted that it was a shame that 
the neurosciences appeared to focus greatly on identifying characteristics 
associated with psychopathy, when cases of this were rare. In response, it 
was suggested that such study into the causal mechanisms of psychopathy 
could actually challenge the understanding of the person more widely. 
 
 

Topic 3 – Children, medicines and clinical trials 

Research 

76 The term ‘children’ covered a diverse cohort from premature infants to 
teenagers. Research involving children posed technical and ethical issues that 
differed from those when adults were involved, and, even within the 
‘children’ bracket, researchers needed different approaches for different 
groups, both technically and ethically. 
 

77 It was important to perform research involving children because some 
diseases manifest only in childhood and some diseases have symptoms similar 
to those in adults but are not amenable to the same treatment. Medicines 
may be metabolised differently, especially in babies and very young children. 
There was and there still is a lack of data regarding existing medicines for 
children and also the incidence of adverse events in children. It was noted 
that although additional research information regarding a medicine was 
usually a good thing, and generally led to the medicine acquiring a licence, 
this could sometimes lead to an increase in price.  

 
78 Children were often interested in participating in research for apparently 

altruistic reasons. With sufficient age-appropriate information, children could 
be discriminating and insightful in their understanding of the issues pertaining 
to research participation (such as using incentives). The recent RECRUIT 
study, which examined the attitudes and perceptions of parents and 
practitioners to clinical trials involving children, found that parents were 
generally understanding about the need to be approached. It was often the 
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reluctance of practitioners to approach a family that limited research 
involvement. 

 
79 The requirements under the UK regulatory framework for information 

regarding research to be presented to children via an appropriate medium and 
at an appropriate level of complexity were accepted by workshop attendees 
as a sensible precaution. However, it was suggested that where this required 
gross over-simplification, a child should be considered by definition incapable 
of understanding the issues. Although there was a legal difference between 
assent and consent requirements, researchers generally required assent (and 
treated it as consent) in all but the youngest children: few researchers in the 
UK would force a neurologically normal 12-year-old to undergo research if 
they had refused. 

 
Consent and assent in clinical research versus medical care 

80 Read literally, the Children Act 1989 would prevent parents from authorising 
research on their child that did not offer a reasonable prospect of benefiting 
the child. However, the Medicines for Human Use (Clinical Trials) Regulations 
2004 (the 2004 Regulations) empowered parents to consent to research that 
related to a condition from which the child suffered or that could only be 
carried out on minors, and offered some direct benefit to the group of 
patients involved in the clinical trial (see also below for discussion on the 
‘group’ problem). There was as yet little case law or detailed interpretation of 
the 2004 Regulations. 
 

81 The 2004 Regulations required written consent from a person with legal 
responsibility to be obtained for trials involving children under 16 or 18. The 
child also had to be given information of a type suitable to their capacity of 
understanding. The explicit wish of a minor capable of forming an opinion not 
to participate was only to be considered, not obeyed. However, we noted 
above that researchers would not usually act against the wishes of older 
children. It was suggested that the Regulations did not go far enough in 
recognising autonomy rights of competent adolescents and ran contrary to 
international guidance. 
 

82 The meaning and importance of risk was discussed. Professional guidance has 
for some time endorsed trials where the risk is minimal and the trial is not 
against the interests of the child subject. The 2004 Regulations also specify 
that risk should be minimised. However, there was no satisfactory method of 
defining what, for example, minimal risk was. Although it was thought to be a 
good concept, it was not adequately precise. Furthermore, the meaning and 
perception of risk itself (and how it could be compared to potential benefit) 
varied significantly between adults and children. For example, an adult might 
find the risks associated with climbing a tree to far outweigh the benefit of 
having done so. A child, on the other hand, was more likely to consider the 
very act of tree climbing, and the achievement of the summit, to outweigh 
any risks they might face. 
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83 With respect to medical care and in contrast to clinical research, case law 
generally suggested that a ‘positive’ formulation of the best interests test 
should be implemented, i.e. where a child was too young to consent on her 
own behalf a person with parental responsibility would usually be able to 
authorise treatment that was in her best interests. This tended to apply to 
significantly invasive, risky or controversial procedures. A ‘negative’ 
formulation was based on the concept that a parent could authorise any 
intervention that was not against the best interests of the child. Professional 
guidance often used this formulation. There were however issues beyond 
whether the test was ‘positive’ or ‘negative’. For example, routine beneficial 
treatment needed only one parent to consent, but once there was a dispute 
both parents were required to agree. The common law regarded parental 
freedom to make decisions about their own young children as in itself 
promoting the interests of the child. Parental decisions might not rest only on 
the risks outlined by researchers: they could be practical and based on their 
knowledge of the individual child or predicated on general values. 
  

84 It was possible that the unease people felt about using children as means, not 
ends (or as well as ends) drove them to evade the main issues: i.e. should a 
child who cannot yet make altruistic choices be put at risk essentially to help 
others and generally should more than minimal risk be allowed in clinical trials 
with children? Such evasion took two forms: construction of non-medical best 
interests and construction of ‘group’ interests. As we said above the 2004 
Regulations stipulated that research on children was required to offer some 
direct benefit to the group of patients to which the child belonged. The 
meaning of the term ‘group’ under the 2004 Regulations was however open 
to interpretation. 
 
Regulatory framework for clinical research with children 

85 The regulatory and ethical approach to medical research generally, and that 
involving children specifically, was a consequence of reactions to the 
atrocities committed in the name of research during the 20th Century. The 
European Union Clinical Trials Directive 2001/20/EC (the Clinical Trials 
Directive) aimed to facilitate research and ensure protection to research 
participants in clinical trials. It was implemented in the UK by the Medicines 
for Human Use (Clinical Trials) Regulations 2004 (the 2004 Regulations). To 
perform a clinical trial, researchers needed approval from the Medicines and 
Healthcare products Regulatory Agency (MHRA) (the licensing authority) and 
from a Research Ethics Committee (REC). The 2004 Regulations imposed 
special rules and consent requirements relating to children and the 
requirement that the REC involved should include relevant paediatric 
expertise. Funding for trials of medicines that were only for children was 
difficult to obtain as there were restrictive regulatory provisions for such 
research. 
 

86 There were issues that affected children and adults alike, such as the 
requirement of both the Clinical Trials Directive and the 2004 Regulations for 
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researchers to comply with the Declaration of Helsinki. The 2004 Regulations 
required the use of the Fifth Revision of the Declaration. The Declaration had 
come under attack in recent years for a variety of reasons, including the 
promulgation of new guidelines by different organisations and the fact that 
regulatory authorities in the USA no longer required compliance. 

 
87 Too few drugs were tested and licensed for children. The EU and USA 

developed similar policies to increase research on medicines for children 
through the use of incentives. The MHRA was reviewing the UK’s regulatory 
arrangements that allowed off-label prescription, but any potential provisions 
with a view to enhance the availability of medicines for children would be 
reviewed separately. Off-label use of medicines for children remained 
commonplace. There was a paucity of incentives provided by EU Member 
States for conducting paediatric clinical research of medicines.  Incentives to 
carry out research were only available under European law from January 
2007 it was difficult to say whether they had increased the amount of 
research performed involving children. However, although no major shift had 
been expected as clinical trials in children need time to complete, data from 
the USA suggested that incentives would have an impact. 
 

88 The 2004 Regulations were considered to be too much of a ‘one size fits all’ 
approach and did not allow for enough contextual and individual engagement 
of relative risks and benefits. In 2008 the 2004 Regulations were amended to 
allow, with REC approval, emergency research on children without prior 
parental consent in situations where there would be no time to seek initial 
consent before administering the treatment. 

 
Ethical issues of clinical trials with children 

89 The standard ethical approach to clinical trials had been in place since 1975, 
following the Second Revision of the Declaration of Helsinki. The system was 
protectionist and predicated on the assumption that children were unable to 
consent, exploitable, powerless and that proxy decision-makers must only 
make decisions in the best interests of the child. There were significant 
restrictions in this protectionist system: there was increased scrutiny, and 
proxy decision-makers were implicitly viewed with suspicion and their options 
deliberately limited. 
 

90 It was noted that the 2008 revision of the Declaration of Helsinki did not 
specifically define what type of benefit an incompetent research subject 
should enjoy from participation in a research programme. For example, it 
could be net benefit, medical benefit or even a question of whether the same 
benefit but increased burden would alter the ratio. 

 
91 There was disagreement regarding the appropriateness of a child’s welfare 

being the paramount consideration in court, as specified in s.1 of the Children 
Act 1989. Although it was suggested this notion was unwelcome (as there 
was no justification for the primacy of the interests of one particular child), it 
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was also noted that ‘paramount’ did not necessarily imply ‘exclusive’. It was 
agreed that the law in this area was too inflexible. It was unrealistic to 
pretend that all children stood to benefit from all research: as a comparison 
vaccines worked not only because the individual received it, but because 
most people do. It was impossible for example to believe that families took 
part in vaccine research solely in the best interests of the individual child. 

 
92 Several suggestions were made to improve research involving children. These 

suggestions related to the best interests test, the presumption that research 
should take place in adults first and that there should be consideration of opt-
out procedures for public health research involving children rather than opt-in 
programmes which tended to lead to selection bias and altered behaviours. 

 
Issues for any Nuffield Working Party to consider 

93 As an example of the concerns relating to the paediatric population, children’s 
use of psychoactive medicines was discussed. Would the stress of caring for 
a child with behavioural problems influence parents’ decisions to involve 
children in research involving this type of medicines? If long-term changes in a 
child’s behavioural development resulted from the consequence of the use of 
psychoactive medicines at a young age, such research could be considered 
conceptually different from other biomedical research with potential for long-
term risks and/or benefits.  Such a medicine would especially be a concern if 
the lacking data on neurocognitive development would not be generated by 
appropriate research. 
  

94 A troubling and as yet unanswered question was how to perform research 
that involved minors who were themselves the children of minors. So far, this 
situation was mostly avoided by researchers on the grounds that the consent 
issues were too complicated to navigate. 

 
95 What a Nuffield Council Report could bring to the topic of children, medicines 

and clinical trials was considered. It was felt that the meaning of risk in 
clinical trials, how it was balanced and what ‘minimal risk’ actually meant 
would benefit from further analysis by the Council. It could also be useful for 
the Council to consider, and provide recommendations regarding, the overall 
regulatory and ethical approach to research as a whole, taking into account 
the meaning of risk/minimal risk, the European Clinical Trials Directive and 
human rights in general. If the Council sought to consider a more tightly 
defined area of this topic, a detailed consideration of the Clinical Trials 
Directive was a possibility. 

 
Suggested further questions and topics for debate  

• Are there good reasons to think that research that would be ethically 
acceptable if it involved competent, adult research participants was 
unethical if it involved children, even if non-exploitation and good proxy 
decision-making was ensured? 
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• How much freedom did parents have to expose their child to risk more 
generally? i.e. How far should the law allow parents to ‘consent’ to risky 
clinical research that was not clearly for the benefit of the individual child 
involved? How far should parents be able to refuse to allow their child to 
participate in clinical research that was crucial to the good of the 
community or children more widely?  

• Do we have to presume moral turpitude in our children? 

• Should clinical research of more than ‘minimal risk’ on young children be 
permitted where the potential benefit to paediatric medicine is judged to 
justify that risk? 

• Should legal rules that are honest and cease to pretend that the interests 
of the child are paramount and accept a more overt balancing exercise be 
developed? 

• If such an exercise, that de facto conscripts children into trials to benefit 
others, was accepted, did this affect the right of competent subjects to 
refuse to be so conscripted?  

• Were there special issues in the context of neonatal clinical research 
and/or clinical research on terminally ill children? 

• Should any inquiry into children and research extend to consider clinical 
research and all those who lack capacity to consent for themselves? 

• Should any inquiry into children and clinical research extend to consider 
all medical interventions not of direct medical benefit to that child? For 
example as part of medical care, bone marrow transplants for siblings 
may involve young children as donors. In these cases, best interests was 
considered to be wider than biomedical interests.        

• Should any inquiry address all paediatric research and not simply trials of 
medicines? 

 


