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Overview
The aim of the presentation is to explain why
people offend
And what this tells us about the way forward
for treatment
◦ Incorporating ideas from the rapidly advancing field
of neuroscience
◦ Noting that we are all products of our brain
development and brain function (embodiment)
◦ And what this says about other approaches to
therapy, as adjuncts to current cognitivebehavioural treatments
2

Characteristics of violent offenders


Pro-offending cognitions
◦ Negative/antisocial attitudes
◦ Involved in antisocial networks/friends



Socio-affective (relational) problems
◦ Empathy deficits
◦ Relationship instability
◦ Interpersonal and problem-solving skill deficits



Self management difficulties
◦ Impulsivity
◦ Anger
◦ Likely to abuse substances
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Characteristics of sexual offenders


Deviant sexual interest
◦ Sexual preoccupation
◦ Sexual violence/sexual preference for children



Pro-offending cognitions
◦ Grievance thinking
◦ Negative/antisocial attitudes



Socio-affective (relational) problems
◦ Lack of emotionally intimate relationships
◦ Empathy deficits



Self-management difficulties
◦ Life-style impulsivity
◦ Self-regulation problems
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How does these problems come
about and how can we intervene


The talk is in the following sections:
◦ An overview of the brain
◦ An overview of risk factors for offending that
can alter the brains architecture that may
make it more likely that someone will offend
sexually/violently
◦ A very brief description of suggested
approaches to treatment that can potentially
go someway to ameliorate such problems.
5

Useful
resource

… OR shameless
plug

7

8

Part 1: Overview of the brain


The brain contains approximately 86 billion neurones, and has
around 100,000,000,000,000 (100 trillion) synaptic
connections
◦ Brain development through the formation of neurones (brain cells)
begins shortly after conception
◦ and continues throughout a person's life, and is subject to specific
developmental milestones



Early childhood years contain a period of rapid
increases/changes in connectivity in the brain, in fact in the
first four years the brain increases to 80% of its adult size
◦ The process of changes in connectivity is both genetically and
experience driven, with the brain producing many more synapses than it
will ultimately contain



Connections that are used regularly become stronger and
more complex, while those that are not used are lost.
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‘Serve & Return’ interaction shapes
brain circuitry


One of the most essential
experiences in shaping the
architecture of the developing
brain is the serve and return
interaction between children
and significant adults in their
lives.



Young children naturally reach
out for interactions by
babbling, facial expressions
etc.



This back and forward
process is fundamental to
brain wiring



Especially in early years.
10

Brain maturation




The brain continues to change and mature throughout
adolescence where adolescents become (if brain
development goes well) capable of insight, judgment,
inhibition, reasoning, and social conscience
Increased activity in the frontal lobes the part of the
brain that regulates decision-making, problem solving,
control of purposeful behaviours, consciousness, and
emotions (as noted earlier) enables the young person
to make more sense of the world at both cognitive and
emotional levels
◦ This part of the brain does not fully maturate until an individual
is around 25 years of age

11

Parts of the brain that can underpin
problems seen in those that commit crimes
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The Prefrontal Cortex (PFC)
Is thought of as the hub of social
information processing split into:
The dorsomedial (upper)
(dmPFC) acts as a conduit between

cognitive control areas and affecttriggering regions and that play a role in
both generating and regulating emotion

Ventromedial (middle)
(vmPFC) involved in comparing the
individual’s perspectives to someone
elses - emotion recognition?)

Orbitofrontal (OFC) thinking-

how things could have been better or
worse (introspection?)
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The amygdala
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The Insular Cortex
The insular cortex is a brain
region that has emerged as
crucial to understanding what it
feels like to be human
It helps give rise to moral
intuition and the capacity to
respond emotionally
Secure attachments between
parent and child promotes the
growth of fibres in this and the
prefrontal area
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Differences in brain structures in
paedophilic individuals


A systematic review by Mohnke et al. (2014) found a smaller
volume of the right amygdala in paedophiles
◦ The comparatively smaller volume of the right amygdala may reflect the
psychosexual immaturity of the individuals



Poeppl et al. (2013) also found the level of paedophilic sexual
interest inversely related to grey matter volume in the left
dorsolateral prefrontal cortex (thinking) and in the left
insular cortex (lack of empathy).

Risk assessment
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Structural evidence of problems in
general (including sexual offenders
against adults)


Carlisi & colleagues (including Viding & Moffitt) (2020) found
that a NZ cohort comparing:
◦ 80 who were classified as having life-course-persistent antisocial
behaviour
◦ 441 who had having low antisocial behaviour.



The life-course-persistent group (Compared with the low
group) had reduced cortical thickness in (among other
regions):

◦ Ventromedial prefrontal (poor emotion recognition)
◦ Orbitofrontal cortex (comparing how things could be better or worse)
◦ Posterior cingulate cortex (lack of introspection)
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Part 2: Risk factors for offending



Genetic factors
Developmental risk factors
◦
◦
◦
◦



Abnormalities in foetal development
Maternal smoking
Foetal Alcohol Spectrum Disorder
Illicit drugs

Postnatal risk factors
◦ Nutrition
◦ Brain injury



Adverse childhood experiences

◦ Abuse: physical, emotional, sexual
◦ Neglect: physical. emotional
◦ Family violence/dysfunction
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What is the biggest genetic risk
factor?
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Being male!
•
•

Men outnumber women in all major crime
categories
Between 85% and 95% of offenders found guilty
of:
– Sexual offences
– violence against the person
– burglary
– robbery
– drug offences
– criminal damage
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Why do women commit less crime?


Evidence (from Konner, 2015) would
suggest that women, in comparison to
men, are:
◦
◦
◦
◦
◦

More trustworthy
More reliable
More fair
Work and play better with others
Have lower levels of prejudice, bigotry
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Why do women commit less crime ?



Women compared to men also:



Live longer
Have lower mortality at all ages
Are more resistant to most categories of disease
Less likely to suffer brain disorders that lead to
destructive behaviours.





Liverpool 2021
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Women compared to men


In fact according to Estelle R. Ramey
(1970) (a US endocrinologist):
◦ Men are designed for short, nasty, brutal lives.
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Women compared to men


In fact according to Estelle R. Ramey
(1970) (a US endocrinologist):
◦ Men are designed for short, nasty, brutal lives.
◦ Women for long miserable ones
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Crime and testosterone






Men have five times more testosterone than
women
Males show less empathy than women – due to
testosterone levels
MRI scans indicates that activity in the anterior
cingulate cortex (provides the basic circuitry for
communication, cooperation and empathy) was
significantly reduced following the administration of
testosterone.
Giving testosterone to women reduces empathy levels
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Developmental risk factors
(e.g., Foetal Alcohol Spectrum
Disorder (FASD)


Foetal Alcohol Spectrum Disorder (FASD) is the umbrella term
used to describe this spectrum of abnormalities, with FAS lying at
the most severely affected end of the spectrum.



FASD arises because the developing foetus does not process
alcohol the same way as an adult, and hence it is more
concentrated in the foetus.



This concentration of alcohol can prevent enough nutrition and
oxygen from getting to the foetus’ vital organs, particularly the
brain.



Particular areas that are the most vulnerable include the
hippocampus (an areas of the brain to do with memory) and the
corpus callosum
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FASD can produce major
psychological problems such as:
◦ Behavioural and emotional regulation problems
(outbursts, rigidity, defiance
◦ Attachment issues
◦ Attentional problems (i.e., inattention, hyperactivity,
and poor impulse control)
◦ Intellectual disability (ranging from mild to severe)
◦ Immaturity (here overall performance can be
equivalent to children of half the individual’s age)
◦ Executive functioning issues (i.e., a lack of abstract
reasoning and linking actions to consequences, poor
problem-solving skills).
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FASD can be a predisposition
to antisocial behaviour


Some of the reasons are those with FASD may be
susceptible to criminal activity is
◦ because they generally want to please others and participate in social
activities
◦ and thus, can be vulnerable to antisocial influences, including being
easily manipulated in committing crime (Novick Brown, 2021).
◦ This is due to the dysregulated thinking, feeling, and behaviours




It is estimated that a large proportion of those who conduct
sexual crimes are likely to also have FASD (Carson, 2018).
Streissguth, Barr, Koagan, and Bookstein (1996), in a study of
400 adolescents and adults with FASD, found that:
◦ 60% had been in trouble with the law
◦ 50% exhibited (unwanted) sexual behaviour
◦ 30% reported alcohol/drug problems
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Traumatic brain injury (TBI)








TBI can affect particular parts of the brain, such as the
Orbital Prefrontal Cortex, which underpins
executive function.
As noted earlier, as the OPFC is situated at the very
front of the brain, it can be easily damaged, by falls, car
accidents, assaults etc.
Such executive function problems can lead to a lack of
interpersonal sensitivity, and in extremis impulsive
reactive aggression (Aguilar, 2015)
High reported rates of having reported childhood head
injuries in sex offenders (Blanchard et al., 2002, 2003)
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Adverse Childhood Experiences
(ACEs)
1. Recurrent

physical abuse
2. Recurrent emotional abuse
3. Contact sexual abuse
4. There is substance abuse taking place within the home
5. A household member is in prison.
6. Household mental illness
7. Family violence (typically to the mother from a partner)
8. Parental separation/divorce
9. Physical neglect
10.Emotional neglect
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Consequences of high ACE scores
People with an ACE score of 6 or higher are at risk of their
lifespan being shortened by 20 years
 Having an ACE score of 4 increases the risk of emphysema or
chronic bronchitis by a factor of four, and suicide by a factor of
12
 People with high ACE scores are more likely to be violent, to
have more marriages, more broken bones, more drug
prescriptions, more depression, and more autoimmune diseases
 High ACE scores have also been linked with risky sexual
behaviours, such as:


◦ engaging in sexual activity prior to the age of 15
◦ and/or having 50 or more sexual partners (Hillis et al., 2004).
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Sexual offenders and ACE
levels


A study of 679 male sexual offenders (Levenson, Willis,
& Prescott, 2014) found the following, compared to the
general population
◦ Had twice as likely to have suffered physical abuse (ACE 1)
◦ Had 13 times the likelihood of recurrent emotional abuse (ACE
2)
◦ More than three times more likely to have suffered from sexual
abuse (ACE 3)
◦ Four times the likelihood of coming from a ‘broken home’ as a
child (ACE 8).
◦ Four times the likelihood of emotional neglect (ACE 10)
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Trauma, and Subsequent
Offending and Victimisation
•

•

A 45-year follow-up study (Ogloff et al., 2012) of 2759
CSA victims abused between 1964 and 1995 (80%
female, 20% male)
• Found that CSA victims were almost five times more
likely than the general population to be charged with
any offence compared to non-abused counterparts
• Most typical offences were sexual offences, violent
offences and breach of orders
Therefore, it can be argued that trauma may play a big
part in subsequent offending
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Trauma/abuse effects
◦ Such early trauma produces neuronal changes
(Solomon & Heide, 2005).
◦ Area of the brain particularly affected by early
stress:






Corpus callosum
Hippocampus
Prefrontal cortex
Visual cortex
Auditory cortex
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Part 3: A more holistic approach
to treatment





Many have problems with impulsivity, general self regulation,
empathy and perspective taking, problem solving and relating
appropriately to others
A significant number of offenders will have attachment
problems and will have been subject to early trauma
The impact of all this is an individual who has problems with
attunement with others, self-regulation and problem solving
and who is extremely sensitive to potential threat, reacting at
an emotional level
◦ As the effects of trauma are often stored in body memories that verbal
therapies cannot release, we need therapies that depend on action
rather than verbalisation’ (van der Kolk, 2003)
◦ Need to work at an emotional level and use techniques that promote
cortical growth
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Chimes in with ideas from Bruce Perry
(seewww.childtrauma.org/index.php/services/neurosequential-model-oftherapeutics

Neurosequential model of therapeutics
(adapted)
 Therapies for different areas of the brain


◦ Brainstem – massage, rhythm (drumming, EMDR)
◦ Diencephalon (thalamus + hypothalamus) –
Therapeutic massage, equine/canine interactions
◦ Limbic – Mindfulness/breathing techniques
◦ Cortex – traditional insight oriented/CBT
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Neuroscientific interventions in the
Handbook of Forensic Neuroscience

Liverpool 2021
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What is mindfulness








Mindfulness means paying attention in a particular way
On purpose, in the present moment, and nonjudgementally (Jon Kabat-Zinn, 1994)
A way of paying attention that originated in Eastern
meditation practices
Awareness of what is happening in the present moment,
without being preoccupied with thoughts about the past
or concerns about the future
Can be developed through a variety of meditation
exercises
Mindfulness is not a relaxation technique
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Exercises on mindfulness










Informal and formal practice
Mindfulness of the breath
Mindfulness of sound
Mindfulness of the body – body scan
Mindfulness of emotions & thoughts
Raisin/chocolate/food
Yoga stretches/Tai Chi/walking
Mindfulness of the soles of the feet
Mindful everyday practices
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Mindfulness and its effect upon the brain

Role of the Prefrontal Cortex and the Amygdala

Amygdala activation
negatively correlated with
mindfulness during affect
labelling task

Creswell et al. (2007)
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Mindfulness and deviant sexual
arousal (Singh et al., 2010)
Meditation on the Soles of the Feet’
• Focusing of attention toward neutral part of the body, away
from an emotionally provoking thought/event
‘Mindful observation of thoughts’
• Focus on the breath, allowing the observation of thoughts as
they enter awareness without engaging with, or reacting to,
the thoughts


Participants reported disengaging from sexual thoughts to be
difficult



Found thoughts highly pleasurable



However, ratings of sexual arousal were shown to decrease over
time
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Biofeedback/breathing techniques
for self-regulation


Use of deep breathing techniques
◦ Leads to objectively measurable changes in
physiology



Primary change in physiology
◦ Heart Rate Variability (HRV)



Secondary changes in physiology
◦ Skin Conductance Level (SCL)

Part 4 - Treatment
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Effects of slow breathing on heart
rate


During expiration, activity of the vagus nerve
increases



Increased vagal output leading to activation of the
Parasympathetic division of the ANS
◦ Release of Acetylcholine slows heart rate
◦ Opposes the action of adrenalin, critical in ‘fight or flight’
behaviours

Part 4 - Treatment
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Effects of Controlled Breathing on
HRV/ANS

Expiration

Sympathetic
Noradrenaline
- speeds up

Vagus
nerve

Parasympathetic
Acetylcholine
- slows down

Part 4 - Treatment
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Effects of respiration on HRV
Inspiration

Expiration

Part 4 - Treatment
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HRV and PFC/Amygdala interactions


Slowing of heart rate linked with increases in the interbeat interval of the heart

This is known as Heart Rate Variability (HRV)
 Increasing levels of HRV linked with greater pre-frontal
activation and decreased activity of the amygdala


◦ Similar mechanism may account for state of relaxation
obtained during mindful meditation and effects on
prefrontal-amygdala circuitry

Part 4 - Treatment
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Role of prefrontal cortex/amygdala


Slowed breathing can ‘deactivate’ the amygdala



Increasing HRV correlated with blood flow in prefrontal areas



Regaining pre-frontal control over dysfunctional
emotional circuits

Part 4 - Treatment
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Pilot intervention with online
sexual offenders
• N=12 community male participants
◦ Recruited from Lucy Faithfull Foundation Inform Plus
programme
◦ Offences included possession, downloading and
distribution of indecent images of children
◦ One offender previous conviction for sexual offence

Part 4 - Treatment
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Pilot intervention with online sexual
offenders on anxiety and depression
Depression
31.00
29.00

Mean

27.00
25.00

no treatment

23.00

treatment

21.00
19.00
17.00
pre

post

Trait anxiety
62.00
60.00
58.00
Mean

56.00
54.00
52.00
50.00
48.00
46.00
44.00
pre

post

Part 4 - Treatment
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Results – biofeedback group effect
sizes
Pre

Post

Effect size

Mean

SD

Mean

SD

d’

Social phobia fear/anxiety
Social phobia avoidance

25.57
16.00

12.23
13.38

23.43
14.14

13.51
10.85

0.52
0.49

ERQ – Reappraisal
ERQ – Suppression

22.71
15.43

2.93
6.02

28.71
14.57

7.20
6.02

3.23
0.45

STAI – trait anxiety

53.57

10.28

46.14

10.96

2.20

BDI – depression

22.43

4.12

18.00

8.45

1.99

ECQ – Rehearsal
ECQ - Emotion Inhibition
ECQ - Benign Control
ECQ - Aggression Control

8.14
7.57
7.00
8.57

4.18
3.64
3.83
4.86

6.71
6.86
7.57
9.29

3.04
2.12
2.37
2.14

1.28
0.80
0.59
0.65

Conclusions regarding other
approaches to therapy
•
•

•
•
•

Talking (top-down) therapies– use cognitive strategies to manage
or inhibit problematic thoughts, feelings and behaviours
Uses the neocortex (higher level functions of the brain)and does
not process episodic memories or resolve physiological
hyperarousal
Even with years of therapy, immediate responses to triggering
stimuli tend to be physiological rather than logical
More biologically informed therapy uses ‘bottom-up’ processing
which focuses on what is going on in the body
This helps clients connect with their bodies and feelings, facilitates
learning to tolerate intense feelings and to release emotion
appropriately (Solomon & Heide, 2005)
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Final thought
Paul Gilbert (personal
communication) says
that in years to come
not specific therapies
like CBT/DBT etc. but
therapies for particular
bits of the brain
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