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Abstract

12 Purpose: Social deficits are central within conceptualisations of autism spectrum disorder
13 (ASD), and seperately linked to offending behaviour. Social problem solving interventions
14 are often used with offenders, but little research has examined the social information

15 processing (SIP) skills of individuals with ASD and a history of criminal offending

16 behaviours.

18 Design/methodology/approach: This conceptual paper will introduce the SIP model, review
SIP research as applied to those with ASD and in forensic populations, and further consider
the relevance to the assessment and treatment of offenders with ASD.

23 Findings: Difficulties in all areas of the SIP model are noted in ASD and research suggests
24 these difficulties may be directly linked to behaviour.

26 Practical implications: It is possible that identifying SIP abilities and deficits could improve
27 the effectiveness of rehabilitation programmes for this group.

Originality/value: This paper reviews the utility of social information models in the
offending behaviour of people with ASD.
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The Clinical Utility of Social Information Processing Theory in the Assessment and
Treatment of Offenders with Autism Spectrum Disorder

Introduction

People with autism spectrum disorder (ASD) who engage in offending behaviour are
a small but overrepresented group within the criminal justice system. Although a topic of
interest in academic literature, there has been little theoretically driven research. Woodbury-
Smith et al. (2005; 2006; 2010) highlighted that when considering vulnerability to offending
in ASD, risk factors identified in the general criminological literature are relevant, e.g. low
IQ, poor educational achievement, and hyperactivity-impulsivity-inattention; as well as ASD
specific risk factors, such as poor social understanding, circumscribed interests, difficulties in
adjusting to the diagnosis and social exclusion. Social problem solving interventions are
considered effective for reducing offending behaviours (e.g. McMurran et al., 1999), and
while social deficits are part of the conceptualisation of ASD, and independently linked to
offending behaviour, social information processing (SIP) models have not been applied to
those with both ASD and a history of criminal offending behaviours. This conceptual paper
aims to introduce the SIP model, review SIP research involving both those with ASD, and
those with offending behaviours. Furthermore, the utility of SIP models in explaining and
treating some of the specific difficulties faced by those with ASD who have a history of
criminal offending behaviours will be examined.

What is Social Information Processing and how is it affected in Autism Spectrum
Disorder?

Social information processing (SIP) models aim to increase understanding of
antisocial behaviour (van Nieuwenhuijzen et al., 2004; Stickle, Kirkpatrick & Brush, 2009)
and have been described as one of the most fruitful areas of study for understanding the
processes implicated in persistent aggression (Bowen, Roberts, Kocian, & Bartula, 2014;
Stickle, Kirkpatrick & Brush, 2009). The most well-known SIP model is that of Crick and
Dodge (1994; 1996; Dodge, 1986; Dodge & Price, 1994). According to their model, several
cognitive steps, or mental processes are used by individuals to create a behavioural response
during social interactions. Individuals encode incoming information, interpret this
information within the particular social context, set goals, search for possible responses,
evaluate response options, and then select a response for enactment (van Nieuwenhuijzen et
al., 2004). Since its development, a number of additions have been made to Crick and
Dodge’s model. For example, Lemerise and Arsenio (2000) incorporated the role emotions
play in decision making, along with moral reasoning.

It has been noted that effectively understanding, preventing, and treating antisocial
behaviour has been hindered by a lack of clear, integrated theory and empirical findings
(Stickle, Kirkpatrick & Brush, 2009; Dodge & Pettit, 2003). Though there is a large body of
quality research providing empirical support for individual aspects of antisocial development;
this largely lacks integration, resulting in the identification of many loosely connected risk
factors and predictors of antisocial behaviour. This affects understanding of how identified
genetic and biological predispositions, life experiences, cognitive and emotional processes,
and sociocultural contexts work together to produce enacted antisocial behaviour, particularly
aggression (Dodge & Pettit, 2003; Garrigan and Langdon, in press).

Garrigan and Langdon (in press) therefore proposed an integrated framework of moral
development that incorporates and combines SIP, moral development and associated theories,
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along with neuropsychological constructs. The model is dynamic, in that it allows for change
and progress, either via maturation or therapeutic gains; recursive, i.e. allowing for repetition
and recurrence, and context-dependent, thus acknowledging the situational nature of
behaviour. The framework is reproduced in Figure 1. The outer circle represents the proximal
in vivo processes that occur when an individual has to deal with social situations, and is
strongly affected by contextual cues. Some of the constructs that affect each step are listed
within the model, while the steps and processes are taken from Crick and Dodge (1994; 1996;
Dodge, 1980, 1986), and are also dynamic and recursive, but mature over time, along with
moral development, including maturation of somatic or emotional markers, vital for effective
social problem-solving. Individuals with ASD have difficulties at various stages of SIP. In
the below sections, the six steps within the Garrigan and Langdon (in press) SIP model will
be introduced; and the literature relative to ASD and each step described.

Insert Figure 1: Garrigan and Langdon (in press) Integrated Framework of Moral
Development

Step 1: Encoding of Cues

Step 1 of the model is the encoding of social cues, and involves social attention,
emotion recognition, and situational cues. Situational cues partially determine what is
encoded, for example, certain cues may trigger emotions (background feelings) which then
determine which cues are encoded, while previous experience may bias encoding. Divided
and selective attention is also important to attend to multiple relevant features of a situation.

Encoding, via visual attention, supports the selection of salient stimuli, and the
suppression of interfering stimuli, from a cluttered visual world (Desimone & Duncan 1995).
As such, it serves as an information filter, determining what is subsequently processed for
perception (Amso et al., 2014) and behavioural action. From the very first days of life,
typically-developing infants are more attracted to, or biased towards social-like stimuli than
to other stimuli, which leads to a strong preference for social stimuli in attention orienting in
adulthood (Chevallier et al., 2013). A major source of social information comes from the
processing of faces and interpreting facial expressions. Facial expressions convey important
information about the emotional state of others (Darwin, 1872/1965). The ability to decode
facial information quickly and successfully remains highly adaptive in the social world
(Ashwin, Chapman, Colle, & Baron-Cohen, 2006). Face based social judgment is an intuitive
process that involves both perceptual and conceptual skills (Olson & Marshuetz, 2005).
Indeed, nonverbal information from the face is so important that humans may have developed
specialized perceptual mechanisms for processing emotional expressions (Ekman, 2003).
Recognising the emotions of others is a key component in the development of a theory of
mind (ToM) (Ashwin et al., 2006). Evaluation of faces is therefore an important modality of
social judgment (Forgeot d’Arc, 2014) and overall SIP, and difficulties in emotion
recognition are likely to have a negative effect upon SIP.

Brezis et al. (2014) described people with ASD as both impaired in orienting towards,
perceiving and interpreting social stimuli. A considerable body of research has investigated
encoding of faces and interpretation of emotional facial expressions in ASD. Individuals with
ASD do not process faces in a typical way (Maras & Bowler, 2014). Typically developing
individuals spend greater time looking at faces than those with ASD (Carter et al., 2012).
When viewing photographs depicting social scenes (e.g., a group of friends chatting),
children with autism look significantly more at the background than at the face or body of the
characters (Riby & Hancock, 2008). People with autism have been found to fixate less on
people, faces, and eyes, than on other regions of interest when freely viewing movie clips
(Klin et al. 2002; Nakano et al., 2010). Furthermore, Ben-Shalom (2003) suggested that those
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with ASD have reduced memory for social content. Investigating from an eyewitness recall
perspective, research identified that “context reinstatement” (where witnesses are encouraged
by the interviewer to mentally reconstruct the external (physical) and internal (subjective)
states that they experienced during the witnessed event before freely reporting as many
details of the event as possible) was problematic for those with ASD and failed to elicit an
increase in reporting of correct details. A number of mechanisms have been proposed to
underlie this unusual performance (Carter et al. 2012). Maras and Bowler (2014) questioned
whether people with ASD fail to encode and bind an event with its contextual detail in the
first place, or have difficulties with retrieval. However, multiple authors suggest that memory
for social content in ASD is reduced due to difficulties attending to and processing social
stimuli at the encoding stage (Klin et al., 2009; Baron-Cohen et al. 1999; Piggot et al. 2004).
Authors have also speculated whether sensory issues, such as heightened sensitivity to noise,
touch and light interfere with encoding (Maras & Bowler, 2014).

Emotion recognition is important during encoding (Lemerise & Arsenio, 2000) so that
others’ emotions can be correctly encoded and processed when making a moral judgement.
Hoffman (2000) stated that knowledge that facial expressions can reflect or mask feelings is a
requirement for mature empathic distress. Difficulties with emotional recognition should
therefore have a negative effect upon moral development and SIP. Ashwin et al (2006)
highlighted a lack of consensus from the many studies evaluating the perception of basic
emotional expressions in people with ASD. The authors note that while some studies have
found differences, others have reported none. Among the studies that have found basic
emotional recognition deficits, performance is typically impaired in negative emotions,
including fear, anger, disgust, and sadness. Furthermore, deficits in more complex emotions,
such as surprise, and in recognising higher-order mental states such as flirtatiousness have
consistently been found (Ashwin et al., 2006). Ashwin et al (2006) note that as performance
is only hindered in recognition of certain emotions, the encoding deficit is unlikely to stem
from an attentional issue, a general impairment in face or object processing, or an inability to
recognise emotional expressions from the face; rather a specific deficit in recognising basic
emotional expressions with negative valence. This has provided support for the amygdala
theory of autism (Baron-Cohen et al., 2000), as the amygdala is the limbic structure that plays
a central role in responses to affective or emotionally charged stimuli. Studies have
demonstrated the role of the amygdala in the recognition of certain emotions from facial
expressions such as fear, and in making complex social judgements about faces, such as their
perceived trustworthiness (Adolphs, Sears, and Piven, 2001). Maras and Bowler (2014) note
the amygdala’s role in memory consolidation, and in typical individuals, emotionally
arousing events are better remembered than neutral, non-arousing events.

The research suggests that people with ASD have different encoding styles, for
example, paying attention to static, environmental cues rather than social cues, from faces.
Furthermore, accurate encoding is the foundation of the SIP model, and therefore any
difficulties at this stage are likely to have ripple effects throughout the SIP process.

Step 2: Interpretation of Cues

Once a cue has been encoded, it has to be interpreted. Interpreting cues relies on
theory of mind (ToM) or mentalisation ability, as an individual must be able to take another’s
perspective to infer their beliefs and intentions. People with ASD have impaired
understanding of mental states and succeed on false belief tasks later than typically
developing children, if at all (Baron-Cohen et al., 2000). Intent is a central and omnipresent
determinant of moral judgements (Cushman, 2008). Blackshaw et al. (2001) provided an
example of the contribution of ToM deficits to the tendency to produce external personal
attributions (other person blaming). A negative social interaction (e.g. a friend ignores you)

4
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can be explained in two ways; one is circumstantial (e.g. they did not see you), involving
external situational attributions (blaming the situation), and the other is the friend’s
personality (e.g. they are rude), which involves making external personal attributions
(blaming someone else). The former requires the ability to appreciate the world from
another’s perspective and therefore adequate ToM. Emotional processes can also influence
interpretations at step 2. Other implicated processes when interpretating cues are the
evaluation of past performance, self-evaluations and other evaluations (Crick & Dodge,
1994). Such evaluations require working memory capacity, as individuals need to hold pieces
of information in memory to interpret them.

Little research has investigated the way people with ASD attribute intent within social
interactions. People with ASD are known to have deficits in theory of mind, or perspective
taking, which in turn compromises the extent to which an individual can interpret certain
cues, limiting the amount of information considered when making a moral judgment, thus
impacting on the ability to attribute intent (Blackshaw et al., 2001). Blackshaw et al. (2001)
noted that the making of situational external attributions is inherently complex. The authors
also noted that difficulties in interpreting subtle social cues due to theory of mind deficits, are
highly likely to influence the way people diagnosed with Asperger syndrome explain social
situations. Persons with autism have been shown to have difficulty understanding and
interpreting others’ intent (D’Entremont & Yazbek, 2007). Roge and Mullet (2011) predicted
that 25 people with Asperger syndrome would show differences from 18 people without
Asperger syndrome in scores on a measure of casual attribution, specifically, a bias towards
personal (other blaming) as opposed to situational attributions, with regards to negative
events. However in this study, no significant differences were found between the two groups,
with both groups equally likely to use both personal and situational external attributions.
However, although participants with autism were able to use intent, they did so less than their
age matched controls when making judgements about blame and forgiveness.

Due to the sociocommunication deficits intrinsic to the ASD diagnosis, this group
also have problems in interpreting social cues from speech and conversations, e.g. states such
as irony, deception and humor (Persicke, Tarbox, Ranick, St. Clair, 2013). People with
autism have trouble understanding nonliteral speech, sarcasm, jokes and metaphorical
expression (Jolliffe, & Baron-Cohen, 1999).

Due to well documented difficulties in theory of mind and sococommunication
deficits in ASD, it is likely this step of SIP is affected, thus affecting further SIP steps, and
overall behavioural enactment in social situations.

Step 3: Clarification of Goals

Step 3, the clarification or selection of a goal, relates to an individual’s desired
outcome in a given social interaction. Crick and Dodge (1994) proposed that individuals
bring goal orientations or tendencies to a social situation but also revise these and construct
new goals in response to the immediate stimuli; thus situational factors are important.
Individuals must be able to think of a goal which they may not have previously experienced,
which draws on abstract thinking. Arousal regulation is involved, and refers to an
individual’s ability to regulate the arousal elicited by the current situation, which may in turn
be influenced by temperament and personality factors. Empathic arousal is also important
during step 3, as it can be a motivator of moral behaviour (Eisenberg et al., 1995; 2006; 2010;
Hoffman, 2000) and will determine goals. Individuals with greater empathic arousal should
set more pro-social goals within problematic social situations, and empathy deficits, both
cognitive (i.e. ToM) and affective, should have implications for moral development. The
difficulties with abstract thinking and imagination in ASD are well documented (Wing &
Gould, 1979). Authors report that lower functioning children with ASD have difficulty with
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sorting tasks that involve abstract categories (Shulman et al. 1995; Ropar and Peebles 2007),
though older higher functioning individuals do not appear to have these difficulties (Minshew
et al. 2002).

Emotions play a critical role in regulating important processes including memory,
perception, attention, and physical response (Geller, 2005). Emotional regulation includes the
processes whereby we influence which emotions we have, when we have them, and how we
experience and express them and can include decreasing, maintaining, increasing, or
substituting an emotion and may occur before an emotional response is activated or during
the experience (Geller, 2005). Emotional regulation in ASD is often atypical, with many
having an inability to recognise emotions in themselves or in others, being unable to
differentiate among emotions, or susceptible to highly variable or overly sensitive arousal
states (Geller, 2005). Geller (2005) notes that individuals on the spectrum have additional
challenges to the development of a smoothly functioning regulating system. These include
neurological differences, fewer opportunities to engage in social “give and take” during
critical times of brain growth, sensory and processing differences, and negative experiences
from continual teasing or rejection. Others live in a state of constant anxiety fueled by fear, or
ruminate, which prolongs rather than regulates negative feeling states. Jahromi et al. (2012)
suggested those with ASD use adaptive emotion regulation strategies, such as goal-directed
behaviors or social support seeking, less effectively compared with a comparison group.
Samson, Huber, and Gross (2012) found that adults with ASD use cognitive reappraisal (a
successful, antecedent-focused regulation strategy) less frequently than typically developing
counterparts, while using more expressive suppression, which is considered maladaptive in
the long term if it is the only available regulatory strategy. Geller (2005) notes that
suppression helps some individuals with ASD appear more socially acceptable, but the
internal effort required has the negative consequences of distracting from social interplay,
increasing isolation, escalating physiological stress, and hindering the growth of relationships
because the underlying negative emotions continue and grow.

Also important at step 3, empathy has been the subject of extensive research in ASD.
Two processes that contribute to empathy are i) being aware of, and resonating with, the
feelings of another individual such that awareness of their emotion drives the same state in
oneself (affective resonance) and ii) identifying and understanding what another individual is
thinking/feeling without a necessary affective response (cognitive perspective-taking)
(Lockwood et al., 2013). The difficulties with cognitive perspective-taking in ASD are well
established, while findings from studies assessing affective resonance processes in ASD are
less consistent (Lockwood et al., 2013). Capps et al. (1993) reported that affective resonance
in ASD is enhanced compared to the general population. Blair (1996, 1999) suggests that
physiological responsivity to the distress of others is unimpaired in autism. Blair (1996)
concluded that high functioning children show some sensitivity to the distress of others, and
that mentalising / theory of mind ability is not a prerequisite for sensitivity to this distress.
However, Blair notes that although affective resonance appears intact in autism, this is not
enough to produce empathic behavioural responses (Frith, 1989; Kanner, 1943; Sigman et al.,
1992). Fan et al., (2013) found typical sensori-motor resonance (a neural representation of
anothers pain) when viewing others in pain, while Minio-Paluello et al. (2009) later reported
an absence of sensori-motor resonance. Affective and cognitive processing profiles have been
examined in studies related to psychopathy and ASD (Jones et al., 2012; Schwenck et al.,
2013; Lockwood et al., 2013). Those with conduct disorder and psychopathic traits showed
less affective resonance with others’ emotions but did not have problems with cognitive
perspective-taking; while, children with ASD showed reduced cognitive perspective-taking
but did not have problems with affective resonance. Lockwood et al. (2013) cautioned that in
everyday life, empathic responses to others occur in the context of reciprocal social
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interactions, while the tasks employed in such studies did not replicate these scenarios.
However, it is not unreasonable to suggest that intact affective resonance is likely to inhibit or
reduce the probability of criminal offending behaviour.

A number of the implicated processes involved in this step are affected in ASD, such
as abstract thinking, emotional regulation, empathic responsiveness, and inhibition. It is
therefore likely that goal clarification is atypical in.

Step 4: Response Access or Construction

Step 4 is response access or construction, where an individual accesses from memory
possible responses to the situation or constructs new behaviours if the situation is novel.
Abstract thought is important for this step as individuals may need to construct a response
with which they have no prior experience, or imagine the ideal response. Difficulties with
abstract thinking will affect moral development due to the impact upon goal orientations at
step 3, and response construction at step 4. The somatic marker hypothesis (SMH) (Damasio,
1994) is relevant as it may automatically lead to the rejection of some outcomes. The SMH
proposes that ‘somatic marker’ biasing signals from the body are represented and regulated in
the emotion circuitry of the brain, to help regulate decision-making in situations of
complexity and uncertainty. Situational factors may influence, and bias, the responses that are
generated at step 4. The responses accessed or constructed at step 4 are influenced by other
steps of processing (e.g. the goal(s) set) and can also be influenced by information stored in
the database and emotion processes occurring (e.g. certain moods may bias responses that are
constructed). The responses which were not automatically rejected at step 4, are then subject
to deliberation at step 5.

This stage also requires working memory, so individuals can access social strategies
that have been successful in the past, and abstract thought, if responding to a situation in
which they have no prior experience. Individuals with ASD have diminished episodic
memory (Lind & Bowler, 2009). Episodic memory is a primary evolutionary function, which
allows for the mental simulation of future events and for individuals to ‘test’ alternative plans
of action without the potential risks associated with actually carrying out those (potentially
flawed) plans (Currie, 1995; Schacter & Addis, 2007; Suddendorf & Corballis, 1997, 2007).
Further, as an individual can consider multiple possible courses of action, episodic future
thinking is thought to facilitate behavioural flexibility and self-control (Suddendorf &
Corballis, 2007), as individuals forego immediate gratification in order to achieve long-term
gains. Thus, simulation of future events may considerably improve the chances of forming
optimal plans of action to guide adaptive future behaviour (Lind & Bowler, 2009). Channon
et al. (2001) examined real-life-type problem-solving among a group of adolescents with
Asperger syndrome, compared with a matched typically developing group, using problems
based on situations that most people might encounter either directly or indirectly. Those with
Asperger syndrome were impaired in several aspects of problem-solving, including
recounting the pertinent facts, generating possible high-quality problem solutions, and
selecting optimal and preferred solutions. Their solutions differed from the typically
developing group in social appropriateness.

Step 5: Moral Judgement

Moral judgement is step 5 of Garrigan and Langdon’s model. A moral judgment is a
response decision, about a situation in the moral domain, while moral reasoning is actual
processing, using emotional and cognitive processing. Moral judgement has been the subject
of a growing body of research in ASD over the past ten years. Differences in moral
judgement abilities in ASD are likely, as many implicated skills and processes, such as
empathy, decision making skills, the inhibition of inappropriate responses, working memory
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and self-efficacy evaluations may be affected. Moral schema, perspective taking, or theory of
mind are also important for moral reasoning and judgement, as taking into account how
others may respond can influence how an outcome is evaluated. Research has shown people
with ASD who do not have intellectual disabilties experience greater difficulty with decision-
making when compared with matched controls (Goldstein et al. 2001). Luke et al. (2012)
found that people with ASD found decision-making exhausting, and tended to avoid making
decisions because they disliked doing so. De Martino et al. (2008) examined decision-making
under conditions of uncertainty in ASD and found reduced emotional responses as measured
by skin conductance. The authors interpreted the findings as reduced integration of emotion
in decision-making in those with ASD, alongside a greater reliance on a rational and logical
decision making style. This is consistent with the prominent Empathising-Systemising (E-S)
theory (Baron-Cohen 2002, 2003, 2009). According to E-S theory, ASD is characterised by a
strength in systemising, which is defined as the drive to analyse or build systems.
Systemising represents non-social processing and allows one to predict the behaviour of a
system and to control it (Baron-Cohen, 2002).

Christ et al. (2007) suggested that some, but not all, inhibitory processes are affected
in ASD, as deficits are shown only on certain tests, with intact inhibition on both the
computerised Stroop and a go/no-go task but impairment on a Flanker task. The Flanker and
Stroop require inhibitory control at the level of response selection (e.g. MacLeod, 1991).
Christ et al. (2007) hypothesised that these difficulties may be due to problems with sustained
attention, but note that this pattern of spared and impaired inihibition may be due to inhibition
being a complex cognitive process with different fronto-striatal circuits involved, some of
which may be more affected in ASD. Further to this, Raymaekers et al. (2004) found that
adults with ASD performed poorly on a go/no-go task when stimulus presentation was fast
but were able to complete the task when stimulus presentation was slow. The authors
interpreted this result as an inability of adults with ASD to modulate arousal rather than a
deficit in inhibition. Johnston et al (2011) examined adults with ASD on a variety of
inhibition measures, finding that there was a pattern of generally intact response inhibition in
adults with ASD, although accuracy was at the expense of speed. However, it is unclear how
well these tasks relate to real life inhibition processes.

The literature on moral judgement in ASD was recently reviewed by Patil, Melsbach,
Hennig-Fast and Silani (2016). Studies utilised a variety of moral cognition tasks to explore if
the capacity to judge third-party harmful behaviours is intact in ASD. In one of the earliest
studies, Blair (1996) found that children with autism could distinguish between conventional
and moral transgressions, even if they failed false belief theory of mind / mentalising tests.
The moral and conventional distinction is the perception of whether the act results in a victim
(Smetana, 1981; 1995). The distinction between intentional moral transgressions (that involve
a suffering victim whose personal rights are violated; e.g. hitting others) and conventional
transgressions (characterized by infraction of normative prohibitions but with no consequence
for others’ welfare; e.g. talking out of turn) is intact in children and adults with ASD. Li et al
(2014) noted that children with high functioning autism (HFA) seemed to have little
difficulty in evaluating certain acts (such as hitting and sharing) in terms of their morality. On
the contrary, HFA children judged harming others as significantly worse than controls. This
indicates that HFA children might have more rigid criteria for what constitutes morally
“naughty” actions, possibly due to being more rule-oriented.

Although there are no apparent impairments in evaluating intentional third-party
harm-doings, deficits have been observed on more complex intent-based moral judgment
tasks that require integration of information about mental states with information about
outcomes of these acts. In particular, accidental harms have been judged more harshly than
controls, arguably due to an inability to form a robust representation of agent’s benign

8
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intentions due to ToM deficits that can be weighted up against a strong negative emotional
response stemming from the victim suffering. Patil et al (2016) note that this work is
consistent with the profile of ASD featuring preserved psychophysiological/emotional
response to others’ affective states (affective empathy) but reduced cognitive understanding
about others’ internal states (ToM) (e.g. Lockwood et al., 2013). This work also demonstrates
how ToM deficits modulate moral judgments about third-party moral violations, but only
when these processes operate in tandem with other processes (e.g., harm assessment) that
provide conflicting contextual information that needs to be integrated for a final moral
judgment. In contrast, Leslie, Mallon, & Dicorcia (2007) undertook a “cry baby” task, in
which the distress of the victim was unreasonable or unjustified, in order to examine whether
the distress exhibited by participants with autism in moral / conventional distinction tasks are
automatic sympathy reactions to the distress of victims. Although both the moral and the cry
baby stories applied featured a character who starts to cry following the actions of another
person, only in the moral stories was the action deemed culpable, by both the children with
autism and the typically developing children, which suggests that the reaction to distress cues
in moral transgressions is not simply of the ‘‘knee jerk’’ type but involves moral reasoning.
The role of empathy in moral condemnation of harmful behaviour was examined by
Patil et al (2016) whilst taking into account the recent developments of the alexithymia
hypothesis, which theorises that only the deficits observed in the sociocognitive domain are
unique to the autism phenotype, while the socioaffective deficits are due to the co-occurring
alexithymic phenotype and not a feature of autism per se. Alexithymia is the sub-clinical
inability to identify and describe emotions in the self. The rate of clinical levels of
alexithymia in general populations is at 10%, and 40-65% in adults and children with ASD.
Therefore, it is important to account for its effects in emotional processing deficits observed
in ASD, especially because trait alexithymia itself has been associated with impaired
emotional processing (e.g., empathy, emotion regulation, emotional interoception). Thus, it is
likely that the emotional processing deficits in ASD are due to the presence of elevated levels
of alexithymia. Indeed, after accounting for alexithymia, autism is no longer associated with
aberrant neural activation while empathising with others’ pain, self-reported deficits on
dispositional empathy, or deficits in interocepting on one’s own emotional states. Thus, any
investigation gauging effects of aberrant emotional skills on moral cognition in ASD should
also account for the presence of alexithymia. Brewer et al (2015) explored the role of
alexithymia in moral judgments in ASD, revealing that moral judgments were predicted by
alexithymia in healthy controls but not in individuals with ASD. This suggests that decision-
making in ASD was less subject to emotional biases as their moral judgments are not based
on emotional information. Further to this, Patil et al. (2016) investigated the role of emotional
processing deficits and alexithymia in moral cognition. Those with ASD exhibited a normal
pattern of moral judgments, and this stemmed from mutually conflicting biases associated
with autistic and alexithymic traits. ASD traits were associated with reduced utilitarian bias
due to elevated personal distress of demanding social situations, while alexithymic traits were
associated with increased utilitarian bias on account of reduced empathic concern for the
victim. Additionally, those with ASD relied on their non-verbal reasoning skills to rigidly
abide by harm-norms. Thus, utilitarian moral judgments in autism were spared due to
opposite influences of autistic and alexithymic traits and compensatory intellectual strategies.
It also appears that ability to demonstrate moral reasoning in ASD is affected by
verbal ability. Grant, Boucher, Riggs and Grayson (2005) assessed the ability of children with
autism to make moral judgements. Participants were presented with pairs of vignettes in
which actions were either deliberate or accidental and which caused injury to a person or
damage to property, and asked to judge which protagonist was the naughtier and to verbally
justify this judgement. Results showed that the children with autism were as likely as controls
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to judge culpability on the basis of motive, and to judge injury to persons as more culpable
than damage to property. However, the verbal justifications given for their judgments were of
poor quality and reiterated the story. Takdea, Kasai, and Kato (2007) investigated moral
reasoning level in a Japanese population, finding that the children with ASD sampled were
slightly less likely to have reached a morality level of 4 (the move beyond unquestioning
support, and subsequent flexible application of the rules) and scored significantly lower on
the Human External Action and its internal Reasoning Type (HEART), a standardized test for
evaluating moral judgment. However, one of the subscales on this measure relates to
empathy, on which those with ASD scored significantly lower, and it is unclear how much
this affected the total score overall. The authors concluded that these results did not
necessarily imply that children with ASD act less morally than children with typical
development. Furthermore, there were significant positive correlations between moral
reasoning and verbal ability in the ASD group, while no such correlation emerged in the
matched typically developing children. Thus, a simpler methodology is required, which
would demand a lower level of language abilities and have less of a cognitive load, while still
being a valid and reliable assessment of moral reasoning in ASD (Shulman et al., 2012).

Carter et al. (2012) compared children with autism (ASD) and children with typical
development (TD) on the neurofunctional basis of social judgment in a fMRI study.
Participants indicated in which of two pictures a boy was being bad (Social condition) or
which of two pictures was outdoors (Physical condition). In the within-group Social-Physical
comparison, TD children used components of mentalizing and language networks; bilateral
inferior frontal gyrus (IFG), bilateral medial prefrontal cortex (mPFC), and bilateral posterior
superior temporal sulcus (pSTS)], whereas ASD children used a network that was primarily
right IFG and bilateral pSTS, suggesting reduced use of social and language networks during
this social judgment task. A direct group comparison on the Social-Physical contrast showed
that the TD group had greater mPFC, bilateral IFG, and left superior temporal pole activity
than the ASD group. No regions were more active in the ASD group than in the group with
TD in this comparison. Both groups successfully performed the task, which required minimal
language. The groups also performed similarly on eyetracking measures, indicating that the
activation results probably reflect the use of a more basic strategy by the autism group rather
than performance disparities. Even though language was unnecessary, the children with TD
recruited language areas during the social task, suggesting automatic encoding of their
knowledge into language; however, this was not the case for the children with autism. These
findings support behavioural research indicating that, whereas children with autism may
recognize socially inappropriate behavior, they have difficulty using spoken language to
explain why it is inappropriate. The fMRI results indicate that ASD children may not
automatically use language to encode their social understanding, making expression and
generalization of this knowledge more difficult.

Moral judgement and reasoning is a developing body of research in ASD, and studies
suggest a number of differences in these areas, as compared to control groups without ASD,
due to difficulties in many of the processes implicated, and in intergrating these processes. As
one of the latter stages of the model, where the morality of potential responses to social
situations are imagined, it is critical to behavioural enactment, the end point of the model.

Step 6: Behavioural Enactment

Behavioural enactment is an under researched area, and few have examined the link
between SIP domains and behaviour in ASD. Li, Zhu & Gummerum (2014) investigated
moral judgment in children with high-functioning autism and their subsequent cooperation in
a prisoner’s dilemma game with partners of different moralities. Children were first asked to
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judge story protagonists’ morality. After making this moral judgment correctly, they were
asked to play with the morally nice and the morally naughty child in a repeated prisoner’s
dilemma game. Although both groups of children made correct moral judgments, the children
with autism did not differentiate their level cooperation depending on the morality of the
interaction partner, while typically developing children showed higher cooperation when
interacting with the morally nice than the morally naughty child. Futhermore, there is
evidence that many individuals with ASD are impaired in self-regulation of social-emotional
behaviour (Bachevalier & Loveland, 2006), or lacking empathic behavioral responses (e.g.,
Frith, 1989; Kanner, 1943; Sigman et al., 1992).

The Role of SIP Deficits in Offending Behaviour

SIP difficulties are well documented in populations with offending behaviour. Indeed,
the initial developments of the SIP model focused on aggressive children (Crick & Dodge,
1994; 1996; Dodge, 1986; Dodge & Price, 1994). Adult offenders have documented
difficulties with the encoding and interpretation of social cues (e.g. Hoaken, Allaby, & Earle,
2007; Schonenberg &Jusyte, 2014; Gillespie et al., 2015) goal clarification and response
construction (Losel & Beelman, 2008), moral judgement (Palmer, 2003) and intrinsically, the
behavioural enactment stages of the Garrigan and Langdon model (in press). Similar findings
have been reported in populations of people with intellectual disabilities and difficulties with
aggression (Pert, Jahoda, & Squire, 1999; Jahoda, Pert, & Trower, 2006; Pert & Jahoda,
2008; Larkin, Jahoda & MacMahon, 2013) or offending behaviour (Langdon, Murphy, Clare,
Steverson, & Palmer, 2011). Bowen, Roberts, Kocian, and Bartula (2014) analysed 466
reports of violent and avoided violence situations described by 236 newly incarcerated
offenders in order to assess their decision making in these situations. The findings indicated
that several situational, social information processing, and emotion variables, such as intent
interpretation, goal, and response generation, were significant predictors of the escalation of
violence.

Furthermore, social problem solving interventions have been of demonstrated utility
in a developing body of research in forensic populations. In a large meta-analysis of studies
of the effects of cognitive behaviour therapy on offenders, Landenberger and Lipsy (2005)
reported that the programmes most associated with recidivism included interpersonal
problem-solving and anger control. McMurran, Egan, Richardson and Ahmadi (1999)
measured the social problem solving abilities of nine patients from a secure psychiatric unit
using the Social Problem-Solving Inventory — Revised (SPSI-R), pre and post a problem-
solving intervention. The patients who participated showed improvements on the overall
SPSI-R score and two subscales — reduced negative problem orientation (NPO) and reduced
impulsivity/carelessness (ICS). It was therefore concluded that social problem-solving skills
training may be of value with mentally disordered offenders.

McMurran, Egan and Duggan (2007) reported the introduction and outcomes of the
‘Stop and Think’ social problem-solving intervention (Nezu et al., 2007) in a medium secure
service for people with personality disorder. The authors reported that significant
improvements were made on overall problem solving, and specific subscales of the SPSI-R
(rational problem solving, impulsive / careless style, and avoidant style). Furthermore, these
improvements occurred rapidly, in the early stages of treatment and were maintained
throughout the follow-up to 21 months. Long, Fulton, O Dolley and Hollin (2011) examined
the effectiveness of the social problem-solving group intervention with women detained
within a forensic mental health service, reporting significant improvements in mood, self
efficacy, and overall social problem solving skills, and reduced depression and relationship
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difficulties. Lindsay et al (2011) described the development and outcomes of a social problem
solving programme (SPORT) among 10 offenders with intellectual disability, reporting that
the group became less impulsive and more positive in their style and orientation towards
social problem solving.

The EQUIP programme has also shown utility in reducing recidivism and improving
social skills amongst young offenders (Garrigan and Langdon, in press). The EQUIP
programme is theoretically robust, and multicomponent in nature, including anger
management, cognitive restructuring, problem-solving, and interventions that target moral
development, while improving both social skills and problem-solving ability, all of which
link to criminal offending behaviour (Garrigan and Langdon, in press). The EQUIP
programme comprises two types of treatment sessions: a) Mutual Help Meetings, and b)
Equipment Meetings. Mutual Help Meetings provide a forum for participants to discuss their
difficulties within a framework that allows for an appropriate resolution, and aims to teach
problem-solving. Equipment Meetings are “active treatment” meetings comprising three
different types of sessions: a) anger management and thinking error correction, b) social skills
training, and c) social decision-making training. Social decision-making aims to enhance
moral development through a process of guided discussion and debate about problem
situations.

Conversely, much of the research on the SIP model in offenders has focused on
interpersonal aggression. However, Calvete and Orue (2011) report that SIP is not equally
relevant for all types of aggression. Specifically, SIP seems to be particularly involved in
reactive aggressive behaviours, which represent a reaction to a perceived threat and are
characterized by intense anger. SIP skills seem less relevant role in proactive aggressive
behaviours, which consist of deliberate actions aimed at achieving a desired goal, which is a
limitation of the SIP model.

Could SIP Models have Utility in the Assessment and Treatment of Offenders with
Autism Spectrum Disorder?

ASD appears to be overrepresented in forensic settings (e.g. secure hospitals and
prisons), with reported rates between 1.5 and 30% (Scragg & Shah 1994; Alexander et al.
2011). However, studies are limited by methodological issues including single service
samples, highly selected populations and a lack of cohesiveness in the definition and
assessment of ASD (Gomez de la Cuesta, 2010). Regardless of exact prevalence rates, there
are significant numbers of people with ASD within criminal justice settings.

Research on the outcomes of people with ASD during and following admission to
inpatient forensic services, or prison is scarce, and with mixed findings. One study suggested
that patients with ASD had similar lengths of stay, and equal likelihood of discharge to
settings of lower levels of security to patients without ASD in a forensic intellectual disability
service (Esan et al., 2015), though those with ASD were involved in significantly more
incidents of physical intervention and received pro re nata (as required) psychotropic
medication than patients without ASD (Esan et al., 2015), possibly indicating higher rates of
behavioural and mental health disturbance. Murphy (2010) notes that those with ASD can be
difficult to engage therapeutically due to difficulties central to the diagnosis; empathy
deficits, cognitive rigidity and problems with central cohesion (a tendency to become fixed
with specific details rather than an awareness/appreciation of the wider context), a lack of
appreciation of the emotional and social consequences of their actions, egocentric view of the
world, and dysfunctional coping strategies adopted by individuals to deal with interpersonal
conflict. Due to this, patients with ASD patients represent a challenging group of individuals
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for forensic services, and while there are a limited number of specialist ASD forensic units
suited to individuals with an ASD, very often such individuals are placed among
‘neurotypical’ offenders and expected to fit in with conventional therapeutic programmes.
One case study also demonstrates that those with ASD can be better defined by services’
exclusion criteria, rather than inclusion criteria (Baliousis, Voll, Banerjee & Duggan, 2013),
and as a result, can fall between the borderlines of general forensic, and specialist intellectual
disability services.

A new National Service Model for people with neurodevelopmental disabilities has
recently been published (Local Government Association, Association of Directors of Adult
Social Services, & NHS England, 2015) which focuses on ensuring that individuals with
behaviour described as challenging are afforded the highest quality care within their
communities, rather than having to be admitted to hospital. In order to prevent such
admissions, and ensure patients can be discharged safely, a robust understanding of their
psychological needs is required, in order to effectively target rehabilitative treatments.
However, at present, research focusing on this group has remained at the case study, or case
control study level, with minimal cognitive theoretically driven research (excepting
Woodbury-Smith et al., 2005; 2006; 2010).

A developing body of research has examined various aspects of social information
processing in ASD, suggesting that people with autism are poorer at reasoning about what
others think, know or believe, recognizing emotional expressions and gestures, and making
social attributions and judgments (Bachevalier & Loveland, 2006). Despite this, little
research has examined the link between social information processing and behaviour which
reaches a criminal threshold in ASD, excepting Woodbury-Smith et al., (2005). Woodbury-
Smith et al. (2005) investigated whether the cognitive impairments and social understanding
of people with ASD; theory of mind, executive function, and emotion recognition, are
associated with vulnerability to offending. ASD offenders showed specific impairments in
recognition of emotional expressions of fear, but no difference in theory of mind, executive
function, and recognition of facial expressions of sadness, as compared with those with ASD
that were non-offending. Furthermore, SIP are evident in some of the case studies of
offending behaviour in ASD. For example, Murphy (2010) described a case whose inability
to apply rules flexibly was a direct precursor to their offending behaviour.

In light of these findings, Langdon, Murphy, Clare, Palmer and Rees (2013) piloted
the Equipping Youth to Help One Another Programme within a NHS medium-secure
inpatient service, with four men with Asperger Syndrome, and three men with intellectual
disabilities, over four weekly sessions for 12 weeks. The authors reported that there were
improvements in moral reasoning, distorted cognitions, and some aspects of problem-solving
ability at post-treatment. The authors suggested that the programme is likely to have a
positive impact upon the culture of services, via the creation of a positive-peer culture, while
the group is not offence specific, like other treatment programmes for offenders with IDs,
meaning that offenders are not grouped by offence-type when accessing group-based
psychological therapies.

Conclusions

In an attempt to further understand the offending behaviour of people with autism
spectrum disorder (ASD), we have considered the potential utility of social information
processing (SIP) models. As noted, this population are overrepresented in forensic settings,
and have been described as posing challenges, with high rates of behavioural incidents, and
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lack of fit in conventional therapeutic programmes, arguably due to a lack of theoretically
driven research.

Models of social information processing have been described as one of the most
fruitful areas of study for understanding the cognitive processes implicated in persistent
aggression (Bowen et al., 2014; Stickle et al, 2009; Lindsay et al., 2011). Difficulties in these
domains have been consistently linked to behavioural outcomes, and SIP interventions have
repeatedly shown effective results across a wide range of offender populations. The studies
reviewed have suggested that individuals with ASD have difficulties at various stages of
social information processing, and that these difficulties may be directly linked to behaviour.

It is therefore recommended that future research comprehensively examines the
performance of offenders with ASD across SIP domains, as well as the link between these
deficits and offending behaviour. It is possible that such research could improve the
effectiveness of preventative and rehabilitation programmes for this group. Although a
number of clinical interventions which are based upon social problem-solving and moral
development for offenders with intellectual disabilities are emerging, people with ASD have
not been the focus, and this research is in its early stages. There is clearly a need for much
larger studies evaluating the utility of treatments incorporating SIP principles, such as
EQUIP, however due to the lack of research, smaller scale studies may be helpful at this
point.
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Figure 1: Garrigan and Langdon (in press) Integrated Framework of Moral Development

A Developmental Social Information Processing Model of Moral Judgement and Behaviour
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