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A NOTE ON PSYCHOLOGICAL CONTINUITY THEORIES OF IDENTITY 

AND NEUROINTERVENTIONS 

 

Abstract 

An important concern sometimes voiced in the neuroethical literature is that swift and radical 

changes to the parts of a person’s mental life essential for sustaining his/her numerical identity can 

result in the person ceasing to exist – in other words, that these changes may disrupt psychological 

continuity. Taking neurointerventions used for rehabilitative purposes as a point of departure, this 

short paper argues that the same radical alterations of criminal offenders’ psychological features 

which under certain conditions would result in a disruption of numerical identity (and, thus, the 

killing of the offender) can be achieved without these having any effect on numerical identity. Thus, 

someone interested in making radical alterations to offenders’ psychology can avoid the charge that 

this would kill the offenders, while still achieving a radical transformation of them. The paper 

suggests that this possibility makes the question of what kinds of qualitive alterations to offenders’ 

identity are morally permissible (more?) pressing, but then briefly highlights some challenges for 

arguments against making radical qualitative identity alterations to offenders. 

 

1. Introduction 

As our knowledge of the workings of human brain expands, so does our ability to enhance or alter 

our own or others’ affective, cognitive or motivational states by neurotechnological means. In the 

context of criminal justice, the possibility of behaviour modification by means of 

neurointerventionsi has led to debate among ethicists and law scholars concerning the ethics of 

                                                      
i I here understand neurointerventions as interventions that achieve their effect(s) by working directly on the recipient’s 
brain.  
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employing them as a means to reduce reconviction rates among some groups of offenders.[1–6] An 

important moral issue regarding the use of such neurointerventions in general revolves around their 

effect on the identity of the person who uses it or on whom it is used.[7,8] For example, much ink 

has been spilled in the philosophical debate concerning the potential impact of Deep Brain 

Stimulation on a subject’s identity.[9] And a similar concern in the context of criminal justice 

specifically has been highlighted by Nicole Vincent, who points out that ethical problems with 

some forms of neurointervention used on criminal offenders might arise because they could “sever 

the link between their former and their latter self”.[10] On a general level, the neuroethical identity 

debates concerning identity-affecting neurointerventions can be divided into roughly two spheres. 

The first starts from different approaches to answering what Marya Schectmann has termed the 

characterization question, a question that concerns “which beliefs, values, desires and other 

psychological features make someone the person she is”.[11] With this approach, the relevant 

question is often framed in terms of whether the effect of a neurointervention is a threat to the 

narrative(s) that individuals construct about themselves and why this is morally problematic, when 

it is.ii The other part of this debate, the part that this paper will focus on, concerns the potential 

impact that neurointerventions might have on an individual’s numerical identity.  

While most of neurointerventions’ observed effects on identity are plausibly best 

understood as concerning narrative identity,iii scholars have suggested that in some rare cases 

certain technologies can cause swift and radical changes to parts of a person’s mental life essential 

for sustaining his numerical identity.[12] In addition, Parker Crutchfield has recently argued that 

pervasive enough changes to a person’s moral traits can result in this person being destroyed. As he 

                                                      
ii For an excellent overview of different approaches to answering the characterization question in relation to Deep Brain 
Stimulation’s impact on identity, see [9].  
iii This plausibly includes most (if not all) of the effects of neurointerventions which are currently used or have been 
suggested could be used for crime-prevention such as, for instance, psychopharmaceuticals with libido or aggression 
hampering effects. Thus, the suggestion is not that such treatments in isolation would affect numerical identity. I shall 
say a little more about this in section 2. 
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puts it, this shows that under certain conditions “moral enhancement can kill”.[13] As I understand 

them, theorists raising such concerns explicitly or implicitly adopt a psychological continuity view 

of numerical identity. At least, only such theories would seem to suggest that using a 

neurointervention on someone could cause him/her to become a new numerically distinct entity. 

Other theories, most notably biological accounts of numerical identity, would, for instance, not 

reach this conclusion as they equate the end of numerical existence with the death of the human 

organism.[7] At any rate, I shall assume that concerns regarding a neurointervention’s potential 

impact on a person’s numerical identity concerns its impact on psychological continuity.  

In this short paper, I will argue, taking neurointerventions used for rehabilitative 

purposes as a point of departure, that concerns regarding the threat that radical psychological 

changes induced by neurointerventions may pose to numerical identity can be completely avoided 

by administering such neurointerventions gradually. More precisely, I will argue that the same 

radical alterations of an offender’s psychological features which under certain conditions would 

result in a disruption of numerical identity (and, thus, the killing of the offender), can be achieved 

without it having any effect on numerical identity. Thus, someone interested in making radical 

alterations of an offender’s psychology can avoid the charge that this would kill the offender, while 

still achieving a radical transformation of that offender. And this, I will suggest, makes the question 

of what kinds of qualitive alterations to offenders’ identity are morally permissible (more?) 

pressing, although I will briefly point to some challenges for arguments against making radical 

qualitative identity alterations of criminal offenders.  

The paper proceeds as follows. In the next section, Section 2, I will set out more 

clearly the concept of psychological continuity, and explain how it plausibly could be disrupted by 

neurointerventions. I will also point to some empirical data that seems to indicates that we may 

have such interventions available in the future. Section 3 describes a scheme for gradually altering 
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an offender’s qualitive identity and shows how this scheme, while attaining exactly the same 

alterations of an offender’s psychological features, is not disruptive of numerical identity according 

to psychological continuity theories. In Section 4, I draw some conclusions from this observation 

and point to areas where more work is needed.  

 

2. Disruptions of psychological continuity 

To ground the idea that the alteration of an offender’s identity could be achieved by 

neurotechnological alterations of his/her psychological features, more first needs to be said about 

the nature of the psychological continuity of a person. Roughly put, a psychological continuity view 

stipulates that for a person to be numerically identical to him-/herself at different times, there must 

be a relevant psychological relation or connection between the person at those times.iv A 

complication is that there are several suggestions regarding what elements ensure psychological 

continuity, and we cannot review them all here in detail. However, in the influential version of the 

account developed by Derek Parfit, one explicitly adhered to by at least some theorists expressing 

concerns about the potential impact of neurointerventions on numerical identity,[12] it is suggested 

that psychological continuity “is the holding of overlapping chains of strong connectedness”.[14] 

Psychological connectedness, in turn, consists of particular direct psychological connections, such 

as memories, forming intentions and acting on them, beliefs and desires, as well as other persistent 

psychological features.[14]v According to Parfit, there are enough direct psychological connections 

for strong connectedness to obtain if “the number of direct connections, over any day, is at least 

                                                      
iv More precisely, versions of the psychological continuity view of numerical identity often hold that, besides the 
presence of psychological continuity, the continuity must also take a non-branching form and have the right kind of 
cause.[14,30] However, since the alteration of numerical identity presumably involves severing the psychological links 
between the pre-intervention and post-intervention offender, a discussion of these two latter conditions does not seem 
relevant for the present discussion. 
v More precisely, in order to not presuppose identity, Parfit formulates these psychological relations relied on by the 
account in quasi-terms.[14] Taking memories as an example, a person has a quasi-memory of an event if (1) the person 
seems to remember the event, (2) someone did experience the event, and (3) the (apparent) memory is causally 
dependent in the right way on the experience. 
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half the number that hold, over every day, in the lives if nearly every actual person”.[14] On this 

account, then, causing someone (or oneself) to become a numerically distinct entity involves 

replacing or altering at least half of the direct connections (e.g., memories, desires, beliefs) that the 

person would otherwise share with his/her former self. More importantly, because psychological 

continuity is constituted by the presence of (enough) psychological connections, the account implies 

that (enough) alterations of a person’s direct connections can lead him/her to become 

psychologically continuous with someone else (i.e., be a numerically distinct person). Or, as Parfit 

puts it:  

 

[…] psychological changes matter. Indeed, on one view [i.e., the psychological 

continuity view] certain kinds of qualitative change destroy numerical identity. If 

certain things happen to me, the truth might not be that I become a very different 

person. The truth might be that I cease to exist – that the resulting person is 

someone else.[14] 

 

It should now be clear what theorists concerned with the impact that neurointerventions may have 

on psychological continuity are more precisely concerned about: that neurointerventions could 

server the link between who a person is at T1 and T2 by reducing the direct connections that sustain 

numerical identity between these persons to a sufficient degree.  

A relevant question is, of course, whether we are currently able or will likely in the 

future be able to alter the psychological features that ensure continuity. If such radical changes of 

the psychological features that ensure the continuity of a person are not likely to be possible, a 

concern regarding a neurointervention’s impact on numerical identity is nothing but a hypothetical 

problem thought out by clever philosophers. However, while we cannot scrutinize here the 
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empirical evidence concerning every possible persistent psychological feature involved in ensuring 

psychological continuity, studies indicate that at least three such features which are arguably central 

for the psychological continuity of a person can be altered by neurotechnological means: his/her 

desires, beliefs and memories. To be clear, the suggestion is not that isolated alterations of these or 

other psychological features will suffice to destroy numerical identity – in order to do so, such 

changes would, as we have just seen, need to be pervasive and would most likely need to include 

radical changes to many different kinds of direct connections involved in ensuring psychological 

continuity. The point here is simply to illustrate that at least some important sources of continuity 

seem to already be malleable by neurotechnological means and that other sources may soon be.   

Starting with preferences and desires, some neurological interventions already 

available seems capable of altering at least some of them. For example, studies suggest that a 

person’s preferences for reciprocity and fairness can be manipulated by pharmaceutical means,[15] 

and anti-libidinal agents seems capable of reducing sexual desires in their recipients.[16] 

Furthermore, the strong desires for alcohol[17] and certain drugs[18] involved in addictive 

behaviour have been found to be reduceable by pharmaceutical means. Thus, while we may not 

presently be capable of altering any and all preferences or desires by direct means, these examples 

of desire-moderation demonstrate that it is not absurd to suggest that it may become scientifically 

possible to do so.  

 The second psychological feature arguably central to the psychological continuity of a 

person is his/her beliefs. It has been speculated that neurointerventions may indeed in the future 

give us the power to directly change what a person believes[19] or, at least, to alter the process of 

belief-formation.[20] These speculations are supported by at least one empirical study. In it, Colin 

Holbrook and his colleagues found that by downregulating activity in the posterior medial frontal 

cortex using Transcranial Magnetic Stimulation they were able to alter their subjects’ political and 
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religious beliefs.[21] While these results need to be corroborated by further studies, they do indicate 

that alterations of beliefs by neurotechnological means may be within our scientific capabilities in 

the medium term.  

 We turn now to the third and perhaps most important psychological feature of 

psychological continuity: memories. While these remain speculative and mostly based on animal 

models, there are some indications that neurotechnologically induced manipulation of a person’s 

memories may be possible in the future.[22] For example, some studies indicate that it may be 

possible to modify or even erase some memories by infusing a subject with a protein synthesis 

inhibitor, e.g. propranolol, that prevents memory reconsolidation.[23,24] In addition, 

neuromodulation techniques such as Deep Brain Stimulation[25,26] and optogenetics[27] have also 

been suggested as potential tools to modulate or erase some memories. And researchers have in at 

least one study also been successful in implanting memories in sleeping mice by neurotechnological 

means.[28]  

All in all, then, while it currently remains mostly at the level of theory, these studies 

suggest that it may become possible to employ neurointerventions to make alterations to central 

psychological features that ensures a person’s psychological continuity. This indicates, in my view, 

that the concern raised by some theorists regarding neurointerventions’ potential impact on 

numerical identity should be taken seriously. Now, suppose that these or similar technologies are 

indeed developed. Suppose further, that the state found that in some cases making radical 

alterations of an offenders’ memories, desires, beliefs or other psychological features central for 

preserving psychological continuity would be the only way to prevent the offender from committing 

serious crimes in the future.vi An obvious concern regarding such a proposal that a proponent of a 

                                                      
vi I will here leave it an open questions exactly what psychological features the state would need to alter in order to 
destroy numerical identity, and what group(s) of offenders would be suitable candidates for such radical interventions. I 
will do so, not because these questions are not important, but because the modest point I will attempt to make in the 
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psychological continuity theory of identity could raise, is that employing such a scheme would 

amount to killing the offender. There is, however, a way that this concern can be avoided by the 

state while still achieving the same radical transformation of the offender, or so I will now argue. 

 

3. Sweeping and gradual identity-altering schemes 

On the basis of what was said in the previous section, we can construct a simple illustration of how 

the alteration of an offender’s numerical identity could work by introducing certain qualitative 

changes to the offender’s psychological features. Suppose that at T1 an offender has psychological 

connections q, y, x and z connecting him/her to his/her former self (T0), and that these connections 

each account for a quarter of the total number of connections. The offender is now administered a 

sweeping intervention (sweeping) so that, at T2, these connections have all been replaced with 

connections q*, y*, x* and z*, resulting in him/her no longer being psychologically continuous with 

the person at T1. The offender’s numerical identity would have been disrupted since strong 

connectedness no longer obtains between T1 and T2. However, as already indicated, such a radical 

alteration of an offender’s psychological features need not affect his/her numerical identity.  

To see why, consider a scheme of gradual interventions (gradual). Suppose that at T1 

an offender has psychological connections q, y, x and z connecting him/her to his former self (T0). 

The offender is now administered a scheme of gradual interventions so that, at T2, connection q has 

been replaced with connection q*. Another intervention is then, at T3, administered to him/her that 

replaces connection y with connection y*. At T4 another intervention is administered that replaces 

connection x with connection x*, and at T5 the process is repeated and connection z is replaced by 

connection z*. Now, as is clear, the offender at T5 in gradual and the offender at T2 in sweeping are 

                                                      
coming section seems to stand regardless of what a scheme of radical psychological alterations of offenders more 
precisely involves in terms of specific psychological alterations and target group(s).  
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left with the same degree of changes to their psychological makeup at the end of the scheme – in 

both cases, psychological features q, y, x and z have been replaced by q*, y*, x* and z*. However, 

while sweeping results in the destruction of the T1 offender’s numerical identity, this is not the case 

in gradual: since we are supposing that each of the psychological connections (i.e., q, y, x and z) 

each account for a quarter of the total number of direct connections, altering one such connection at 

each time-slice is not sufficient for breaking the chain of overlapping connectedness between time-

slices. And, so, while the offender in gradual experiences exactly as radical an alteration of his/her 

psychological features as in sweeping, the former scheme has no effect on his/her numerical 

identity. In the next section, I will draw some conclusions from this observation.  

 

4. Concluding remarks 

In my view, what has been said so far points to two main conclusions. First, insofar as we are 

concerned that a rehabilitative scheme involving the administration of neurointerventions may have 

an effect on an offender’s numerical identity, i.e., psychological continuity, we should ensure that 

the sum of psychological features changed in any given treatment session does not exceed the level 

needed to sustain strong connectedness between the offender in different time-slices.vii As we have 

seen above, this can, at least in principle, be done without it having any impact on the effectiveness 

of the rehabilitative scheme – the offender will still be a radically different person after gradual.viii 

However, and second, given that gradual ultimately involves psychological alterations as radical as 

                                                      
vii This is not to suggest that doing so would be an easy task. It is, for example, currently not even clear how many direct 
connections are precisely needed to sustain strong connectedness. But, while there is no logical necessity in this, it 
seems plausible to suppose that if we develop technologies that could indeed be used for making someone into a 
numerical distinct person, we also have the capacity to develop ways to control the pervasiveness of the impact of these 
technologies.  
viii But it is worth noting, that even if numerical identity is preserved in gradual there may be moral costs to employing 
this scheme rather than sweeping, costs that might make it preferable to employ the latter scheme, all things considered. 
If, for example, an offender enrolled in a scheme like gradual uses the time between interventions to seriously harm his 
follow inmates or the prison staff, then it is at least debatable whether the value of preserving numerical identity 
outweighs preventing such harm.    
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sweeping, we should ask whether such radical qualitative changes to an offender’s identity are 

themselves morally dubious – are offenders, for example, able to successfully incorporate them into 

their self-narratives? I will leave a thorough investigation of this question for future work, but let 

me end by briefly highlighting two challenges that an opponent of employing a scheme such as 

gradual in the criminal justice system would have to meet.  

First, supposing that the involvement in a scheme such as gradual was offered to, or 

even requested by, the offender him/herself, it is difficult to see why such a scheme should be 

considered more ethically concerning than other steps that offenders may take to alter their present 

self which are usually considered ethically unproblematic or even laudable (e.g., attending an 

anger-management class to curb aggressive behaviour or taking anti-depressants to combat 

depression). Someone opposing the voluntary use of a scheme such as gradual for crime prevention 

would have to demonstrate there is a morally relevant difference between these changes of 

psychological features.  

 Second, to deny that a scheme such as gradual should be used in the criminal justice 

system due to its impact on qualitative identity would seem to imply that at least one traditional 

form of punishment (i.e., incarceration, which is often argued, at least sometimes, to be an 

appropriate response to wrongdoing), as well as state-mandated rehabilitative measures, may be 

morally problematic. This may be so in regards to the former, because studies have shown that this 

form of punishment can cause alterations to the offender’s (qualitative) identity.[2,29] Furthermore, 

state-mandated therapy, such as anger-management class, might plausibly also result in changes to 

an offender’s identity (indeed, such rehabilitative measures are likely mandated in a pursuit to 

achieve exactly such changes in the offender). And notice that a scheme such as gradual could, at 

least in principle, be constructed so that, considered in isolation, the impact of each alteration would 

be no more pervasive than the alterations of an offender’s psychological connections that might 
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result from incarceration or rehabilitative measures. Given this, arguments against mandating a 

scheme such as gradual to offenders will also be faced with the difficult task of avoiding being 

over-inclusive.  
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