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Background

This chapter describes a recent reconceptualization of psychopathology associated with
personality disorders (PD) that speaks to the conceptual and diagnostic challenges currently
encountered in the field (Fonagy, Luyten, Allison, & Campbell, 20173, 2017b?). It is an
approach that integrates our thinking about mentalizing (i.e. understanding ourselves and
others in terms of intentional mental states) and epistemic trust (i.e. openness to the
reception of social communication that is personally relevant and of generalizable
significance) with recent findings on the structure of both adult and child psychopathology
(Caspi et al., 2014) and resilience (Kalisch, Miiller & Tuscher, 2015). This chapter seeks to
bring an additional dimension to this thinking through the elaboration of the neuroscientific
developments that underpin this theoretical framework. In particular, we will highlight how
advances in computational neurosciences can be harnessed to contribute a mechanistic
understanding of the relationships between higher order social cognition, mentalizing and
epistemic trust in generating psychopathology.

In the first part of this chapter we will discuss an emerging body of work on a general
psychopathology (or ”p”) factor, which may provide a compelling explanation for the
extensive comorbidity among disorders, as well as many of the other features associated
with chronic or severe mental disorder. We will then suggest that a general factor for
psychopathology might be most usefully described as an absence of resilience, rather than
as reflecting specific vulnerability factors (although these may well play an important role,
and may be primarily responsible for the phenomenological heterogeneity observed among
and within disorders). We outline the theory that factor “p” may reflect an absence of
resilience resulting from difficulties in social communication emerging from disruptions in
epistemic trust, and in problems imagining one’s own or other people’s thoughts in the face
of interpersonal stressors, particularly when they arise in the context of attachment

relationships.

A general factor in psychopathology
As has been observed by many in the field, the utility and meaning of the traditional
categorical structure of psychopathology are significantly undermined by the overweening

1 This chapter is based upon previous work by Fonagy, Luyten, Allison & Campbell (2017) as well as by Debanné
and Nolte (2018)
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presence of comorbidity (concurrent and sequential over time), recurrence and the noisy
overabundance of diagnostic disorders. The promise of potential clarity in the face of this
clinical and conceptual confusion has been suggested by recent work on a general factor of
psychopathology (p factor) — defined by Caspi and colleagues as ‘one underlying dimension
that summarized individuals’ propensity to develop any and all forms of common
psychopathologies’ (Caspi et al., 2014, p. 131). Caspi and colleagues scrutinised the mental
health trajectory of over a thousand individuals in the New Zealand city of Dunedin, across
twenty years, from adolescence to mid-life, examining the persistence, co-occurrence and
comorbidity of mental health disorder. They found that vulnerability to mental disorder was
more accurately described by one general psychopathology factor than by three high-order
(spectral) factors delineating internalizing, externalizing and thought disorder. A higher p
factor score was associated with ‘more life impairment, greater familiality, worse
developmental histories, and more compromised early-life brain function’ (Caspi et al.,
2014, p. 131). Several studies have replicated this higher-order p factor (e.g. Laceulle,
Vollebergh & Ormel, 2015; Lahey, Rathouz, Keenan, Stepp, Loeber, & Hipwell, 2015; Murray,
Eisner, & Ribeaud, 2016; Del Giudice, 2016, Gibbon, Nolte, Constantinou, Montague &
Fonagy, in preparation). Importantly, the p factor concept may thus also explain why there
has been such limited success for the field in locating precise causes, consequences or
biomarkers and developing tailored treatments for specific psychiatric disorders (Caspi et
al., 2014).

More specifically in relation to personality disorders (PD), Sharp and colleagues have
considered the question of whether a general factor for psychopathology exists in the
context of PD diagnosis (Sharp et al., 2015). In a series of exploratory factor analyses based
on a large sample of 966 inpatients, only four of the six PDs (avoidant, schizotypal,
narcissistic, and antisocial) examined formed factors with 75% of the criteria that mark their
respective factors. Half the obsessive-compulsive PD criteria loaded with the narcissistic PD
criteria, and the other half split across two other factors. However, Sharp et al. found that
(a) a Borderline PD (BPD) factor included primary loadings from just over half (55.6%) of the
BPD items, of which three had notable cross-loadings, each on a different factor; (b) nearly
half (44.4%) of BPD items loaded most strongly on three non-BPD factors (although two had
notable cross-loadings on the BPD factor); and (c) the BPD factor was also marked by a
narcissistic PD item and had notable additional cross-loadings by other narcissistic as well as
avoidant and schizotypal PD items. In the same study, Sharp et al. evaluated a bi-factor
model of PD pathology in which a general factor and several specific factors of personality
pathology account for the covariance among PD criteria. In the bi-factor model, it was found
that all BPD criteria loaded only on to the general factor. Other PDs loaded either on to both
the general and a specific factor or largely only on to a specific factor. The implication of this
is that BPD criteria may capture the core of personality pathology, or may be most
representative of all PDs. To compound more widely the salient status of BPD traits, Caspi et
al., in their work on the p factor, found that in terms of personality information, individuals
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who scored highly on the general psychopathology scale were characterized by ‘three traits
that compromise processes by which people maintain stability — low Agreeableness, low
Conscientiousness and high Neuroticism; that is, high-p individuals experience difficulties in
regulation/control when dealing with others, the environment and the self’ (Caspi et al.,
2014, p. 131).

The question that follows from this is what does the p factor represent, beyond a statistical
construct? Currently, we can only speculate about the nature of this generic aetiological
factor, but one association to be investigated may be childhood adversity. Studies indeed
suggest that maltreatment, like p, increases the chance of most types of mental illness in
adulthood (Scott, McLaughlin, Smith, & Ellis, 2012) and worsens the course of mental illness
(Nanni, Uher & Danese, 2012). It has been recently suggested that childhood maltreatment
may be an ecophenotype associated with an earlier age at onset of psychopathology,
greater symptom severity, higher levels of comorbidity, greater risk for suicide and,
importantly, a poorer response to treatment (Teicher & Samson, 2013). In our opinion,
research findings on maltreatment, although still too narrow, point the way to
understanding some of the mechanisms underlying the association between the p-factor
and vulnerability to (severe) psychopathology. This emphasis on the role of adversity should
not be associated with a narrowly environmental position on the relationship between
adversity and BPD (to take a commonly used example in our work). Such a position would
stand counter to the growing evidence for a substantial genetic determinant of BPD.
Research showing the familial nature of BPD (White, Gunderson, Zanarini & Hudson, 2003;
Zanarini, Barison, Frankenburg, Reich & Hudson, 2009), and classical twin studies that place
heritability of BPD at around 40-50% (Bornovalova, Hicks, lacono & McGue, 2009; Distel et
al., 2008; Kendler et al., 2008; Torgersen et al., 2000) have been borne out further by more
complex behaviour—genetic models that take into account siblings, spouses and twins
(Torgersen et al., 2008). We would rather position the role of adversity as one possible —
and not uncommon — way in which the psychological “immune system” of an individual
becomes compromised. To extend the metaphor, difficulties in social communication arising
from early adversity can limit the individual’s capacity to mobilise defences (through
recursive cooperative access to one’s own and other people’s thoughts) to stave off
potentially destabilising incursions from the environment.

Resilience, mentalizing and reappraisal

In illuminating the nature of the relationship between mentalizing and the p factor,
Kalisch and colleagues’ (2015) conceptual framework for the neurobiology of resilience is
valuable. Diverse accounts of resilience, often advanced at radically different levels of
explanation — from socioeconomic through to genetic — can be unified within the positive
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appraisal style theory of resilience (PASTOR) conceptual framework presented by this group.
According to the formulation, the mechanism underlying resilience is driven by top-down
processes in the form of the representation of adverse experience with subsequent
appraisal that is made of a stressful stimulus. The external and social factors that have been
associated with resilience (such as social support or a secure attachment history) affect
resilience either directly or indirectly in that they shape the individual’s appraisal approach
(including defence mechanisms), or minimize exposure to stressors. Kalisch et al. (2015)
argue that psychological resilience is not an absence of disease processes, but a reflection of
the work of active, biologically based mechanisms. The appraisal theory of resilience is
based on a specific understanding of the nature of higher-order cognition (Folkman, Lazarus,
Dunkel-Schetter, DelLongis, & Gruen, 1986).

Kalisch describes the three underpinning appraisal mechanisms that determine
resilient behaviour and responses (Kalisch et al., 2015), as follows:

1 Positive situation classification. This refers to the manner of immediate
appraisal of a situation at the moment of encountering it (e.g. ‘What is the person
approaching me carrying in their hand?’). In the case of an insignificant threat, a positive
appraisal style enables the individual appropriately to view it as non-menacing. Clearly, in
the context of an adverse event, a negative appraisal and stress response are called for. In
such situations, resilience can be subsequently promoted through the second and third
forms of appraisal. The mentalizing profile typically associated with individuals with BPD
tends to lean towards the automatic, non-reflective, emotional poles on the mentalizing
dimension (Fonagy & Luyten, 2009). They have also been found to be more likely to view
characters/behaviours as negative or aggressive (Barnow et al., 2009); to have an impaired
view of neutral faces in the context of anger or disgust (Daros, Zakzanis, & Ruocco, 2013);
and to react with hostility to neutral social interactions (Domes, Czieschnek, Weidler,
Berger, Fast, & Herpertz, 2008) — all suggestive of the negative appraisal style described by
Kalisch and colleagues (2015). The mentalizing profile characteristic of an individual with
BPD may therefore lead to an oversensitivity to possibly difficult/threatening social
interactions (because distortions in mentalizing are more likely to result in mistaken
interpretations of others’ behaviour and motivation). Further, in the aftermath of a
challenging or stressful interaction, it is difficult for the individual to make sense of,
contextualize or put aside potentially upsetting memories of experiences, leaving them
more vulnerable to emotional storms. A capacity for explicit, reflective mentalizing in
particular serves a dual interpretive (appraisal-strengthening) and self-regulatory role. The
absence of this capacity deprives the individual of a fundamental tool in reducing stress.

2 The retrospective reappraisal of threat. Whether a traumatic event results in
post-traumatic stress disorder, for example, is dependent on how it is retrospectively
reappraised (Gross, 1998; Lazarus & Folkman, 1984). This, as Kalisch et al. describe it, ‘shifts
the emphasis from the external situation (or changes in the situation) to the individual’s
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ability to flexibly adjust current negative appraisal or to implement new, more positive
appraisals and then to maintain those. Both processes have to occur in the face of
interference from automatic and uncontrolled negative appraisals and the accompanying
aversive emotional states’ (Kalisch et al., 2015, p. 14). Patients with BPD or high on ‘p’ have
a specific problem in relation to reappraisal proper because they find it challenging to
generate second-order representations of mental states that might be modified to
constitute more positive reappraisals of experiences or to modify and thus mitigate (adjust)
negative appraisals. In essence, this lies at the core of Gunderson and Lyons-Ruth’s
interpersonal hypersensitivity theory of BPD (Gunderson & Lyons-Ruth, 2008).
Hypersensitivity is the likely consequence of a failure of reappraisal following stressful social
interactions. In the absence of being able to mentalize in a balanced way (Fonagy & Luyten,
2009), an event or a relationship can be endlessly discussed and dissected in an apparent
attempt at reappraisal, but such attempts have an unreal quality. Complicated inferences
about mental states are made, but they might have little connection with reality. We term
this pseudomentalizing, or in extreme, hypermentalizing.

3 Inhibition of retraumatizing triggers. This mechanism enables the individual
to inhibit the threat-associated sensations that might be experienced when remembering a
traumatic event. An incapacity to inhibit these responses can serve to reinforce, perpetuate
and generalize the sense of threat or distress. Individuals with the diagnosis of BPD may
often find it difficult to limit the incursion of conflictive negative appraisals and find
themselves overwhelmed by interfering emotional reactions to information processing.
They cannot cognitively inhibit retraumatizing triggers, leaving them vulnerable to threat-
associated sensations that might be experienced when remembering a traumatic event,
which serve to reinforce the sense of threat or of being overwhelmed. It is not possible for
these individuals to access mentalizing if the self is flooded by negative interference that
impairs normal cognitive function. This is congruent with the view that emotional
dysregulation is the fundamental problem in BPD (Siever & Davis, 1991; Linehan, 1993;
Crowell, Beauchaine, & Linehan, 2009).

As described above, the appropriate functioning of higher-order cognition crucially
depends on appropriate judgements about social contexts. In this sense, social cognition is
part of the mechanism of higher-order cognition, although social cognition itself is made up
of a set of processes that are monitored by the metacognitive evaluations that higher-order
cognition performs: as in any feedback system, there is an inherent circularity in this
conceptualization. This is inevitable given that we are describing the extent to which a
system is capable of reorganizing its own functioning. Similarly, the modes of
operationalizing the self and the identification of self-awareness are strongly shaped by
developmental contributions from the social environment — parents, sibling, peers and
significant others. In other words, the abstract algorithm that creates personal
consciousness cannot be separated from social interactions and the neural updating
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processes that occur at the intersection between external reality, interoception and
predictive capacities (see further below).

We consider this an important perspective but a narrow interpretation of what may
be considered higher-order cognition. The outputs of neural processing intrinsically depend
on the processing units that take input from the output of other units, perform specific
functions, and generate output that in turn becomes the input of other processes. In most
models of brain function, any psychological capacity is underpinned by a large number of
such hypothetical processes (Rumelhart & McClelland, 1986; Marr, 1982). We are still faced
with an important theoretical dilemma: where does this absence of positive reappraisal
mechanisms originate from? How can we understand the inflexibility in social
communicative processes, which seems to render these individuals with severe personality
pathology so ‘hard to reach’? How did this inflexibility develop over time? We believe that
the answers to these questions lie in an evolutionarily informed account of developmental
psychopathology.

Epistemic trust and social communication

Bringing together the threads of the argument we have built up so far, we propose that the
common variance revealed by bi-factor studies of psychopathology indicates a shared
variance in resisting socially expectable adversity. Moreover, persistent psychological
distress associated with personality disorder has as a common element diagnostic criteria
that we may particularly expect to see in BPD, thereby making BPD characteristics (namely
compromised mentalising of the self in relation to others) the core features linked to
persistence of psychiatric problems. So far, we have outlined a model that inverses this
vulnerability from one focused on the common characteristics of the pathological condition
to an alternative perspective that highlights the absence of resilience as the shared cause.
Following Kalisch et al.’s persuasive model of resilience (2015), we argued that the
persistence of psychopathology, as observed prototypically in BPD, results from a pervasive
limitation on the appraisal of stressful social experience, which could be linked to limitations
in the capacity to mentalize. It thus emerges that rather than searching for the clinical
indicators of a transdiagnostic concept such as p, we may be wiser to conceptualize p as an
indication of the absence of resilience and focusing on identifying mechanisms that
‘normally’ protect individuals from harsh conditions. Perhaps p may be more appropriately
considered as pointing to protection (or rather the absence thereof).

An important question remains unanswered: What may explain this absence of a
protective capacity to reappraise stressful social experiences? A core component of the
model outlined here is that the type of functioning associated with many forms of
psychopathology might best be understood as an evolutionarily driven form of entrenched
adaptation to stimuli from the social environment — often in interaction with genetic
propensity (this thinking is very much informed by the work of, among others, Belsky et al.,
2012, Del Guidice, etc). It is the heft of these evolutionary imperatives that creates the
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quality of entrenchment that is typically regarded as characteristic of PD: the severe
problems with social communication typically associated with such pathology, should be,
according to this perspective, considered to be a socially generated outcome of a particular
context or developmental niche.

This is where we suggest that evolutionary and developmental accounts of how the
capacity for epistemic trust evolves in humans may provide some important answers. To
summarise, the notion of epistemic trust posits that the human infant — most usually first
within the context of early attachment relationships — is instinctively inclined to develop an
openness to the reception of social communications from their primary caregivers.
Epistemic trust is thus an adaptation allowing the infant to receive social knowledge from
their better-informed elders (Gergely, Egyed & Kiraly, 2007), enabling them to benefit from
the complex edifice of human knowledge that their immediate culture (the attachment dyad
and the wider caregiving network) has available to them.

Trusting the communicator means that the learner does not have to go back to first
principles each time they encounter novelty: a strange-looking tool without a self-evident
purpose is accepted as being used as described by a trusted elder, because they have said so
(Recanati, 1997). Being told in this way is enough, and saves time and effort (and thereby
processing capacity), and indeed possibly allows the infant to grow up and build upon or
revolutionize the use of the tool in question. This capacity to teach and learn social
knowledge largely underpins the evolution of human culture (Wilson, 1976): it has been
proposed that this form of cultural evolution, based on the transmission of knowledge via
epistemically trusted communication channels, emerged during the late Pleistocene era
(Wilson & Wilson, 2007).

The internalization of knowledge about the social world constitutes a particular kind
of learning: it involves encoding the piece of knowledge as significant, relevant to the
recipient and socially generalizable — that is, as an accepted and reusable piece of cultural
currency. This specific form of learning is stimulated by ostensive cues generated by the
communicator (Sperber & Wilson, 1995; Russell, 1940). Such cues trigger a pedagogic stance
in the recipient, priming them to regard forthcoming communications as significant and as
worthwhile to be paid attention to. Human infants display species-specific sensitivity and
deference to non-verbal ostensive cues, such as eye contact, turn-taking contingent
reactivity, being called by their name, and the use of a special tone of voice (‘motherese’) by
the communicator (Csibra & Gergely, 2009; Csibra & Gergely, 2011). These ostensive cues
have in common the quality that the recipient is recognized as a subjective, agentive self —
(s)he is being mentalized. What is required, in other words, is a second order capacity by the
communicator: he or she must take into account which cues will indicate to the receiver the
intention of communicating to this specific person. Once epistemic trust is stimulated in this
way, the channel for the transmission of knowledge is opened. Mimicry may be protected
by human evolution because it generates epistemic trust, inevitably signalling recognition in
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the child by the imitating adult. A social smile (recognition of the self by the other) probably
increases the tendency for imitation because the smile generates epistemic trust and opens
the communication channel to receive knowledge.

It has been argued that this mechanism for opening the epistemic channel exists
because it cannot be left open by default: it is adaptive for humans to adopt a position of
epistemic vigilance unless they are reassured that it is safe to do otherwise (Sperber et al.,
2010; Recanati, 1997). The notion that children are promiscuously credulous to those
around them has been disproved by ample evidence suggesting the ways in which dubious
social signifiers and poor past performance may render a social communicator suspect and
their assertions about the world regarded with scepticism (Brosseau-Liard, Cassels, & Birch,
2014; Koenig & Harris, 2005; Shneidman & Woodward, 2016). Epistemic vigilance is a
necessary tool to protect against misinformation, whether as a consequence of malicious
intent or incompetence on the part of the communicator (Sperber et al., 2010). Therefore,
although the purpose of epistemic trust is the transmission of data, its application is a highly
psychological and relational process, dependent on calculations about who is trustworthy,
authoritative and knowledgeable —in other words, about whose information is worthy of
being encoded as relevant and culturally significant to the self.

Epistemic mistrust and developmental psychopathology

In situations where a young learner experiences early caregivers as unreliable
communicators, the opening of epistemic trust becomes problematic. In the face of an
abusive and hostile caregiver, whose intentions towards the infant or child are not benign,
epistemic mistrust becomes entrenched as an appropriate adaptation that has been
prepared by natural selection. It may be more adaptive to remain persistently vigilant
about, or even closed off to, the communication of social knowledge (under which we also
include the “learning” about mental states when being contingently mirrored in a marked
way.

The resulting impairments in epistemic trust are a further, and perhaps more
damaging, long-term sequela of the experience of childhood maltreatment. Epistemic
hypervigilance can manifest as the overinterpretation of motives, which can take the form
of hypermentalizing (Sharp et al., 2011; Sharp et al., 2013), or pseudomentalizing (Asen &
Fonagy, 2012). There is significant evidence that the quality of the relationship of a child to a
given communicator determines the extent to which they acquire and generalize
information from that communicator (Lane & Harris, 2015; Shafto, Eaves, Navarro, &
Perfors, 2012; Mascaro & Sperber, 2009). When in a state of epistemic hypervigilance, the
recipient of a communication assumes that the communicator’s intentions are other than
those declared, and the information is therefore not treated as being from a deferential
source. Most typically, epistemic mistrust manifests as the misattribution of intention and
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the assumption of malevolent motives behind another person’s actions, and therefore
treating them with epistemic hypervigilance (or conversely, in some instances, excessive
inappropriate epistemic trust).

The consequence is that the regular process of modifying one’s stable beliefs about
the world in response to social communication (and in the light of new data) is closed down
or disrupted. This generates the quality of rigidity and being ‘hard to reach’ that therapists
have often described in their work in the field of PD (Fonagy, Luyten & Allison, 2015).
Change cannot happen in the therapeutic setting because, although the patient can hear
and understand the communications transmitted to them by the therapist, the information
cannot be accepted as relevant to them and generalizable to other social contexts. PD may
therefore be best understood as a failure of communication arising from a breakdown in the
capacity to forge trust-based learning relationships.

Furthermore, the role of attachment in our conception of personality has shifted as
we have increasingly come to regard the conceptualization of linear causation in
psychopathology as unhelpful; instead, we conceptualize the perpetuation of PD being
driven by loosely coupled interacting systems working in a circular way. A linear approach
would posit that the capacity for mentalizing is vulnerable because of the social-emotional
quality of early attachment experiences; partial, erratic mentalizing turns into an
interpersonal vulnerability whereby a person feels interpersonally brittle because they
cannot reliably process the psychological meaning of social experience, and vulnerable
because they cannot process their own emotional reactions to these experiences.

Evidence suggests that attachment stress derails mentalizing judgments (Nolte,
Bolling, Hudac, Fonagy, Mayes, & Pelphrey, 2013); working in the other direction,
attachment schemas predict mentalizing in adolescence (Dykas & Cassidy, 2011; Sharp,
Fonagy & Allen, 2012). According to this model, mentalizing and affect regulation compete,
and attachment insecurity or disorganization have a catalytic role in disrupting the
development of optimal mentalizing capacity.

Wherever this cycle starts, mentalizing problems lead to interpersonal conflict and
social difficulties, which generate intense (social) affect such as shame or rage, which is
inadequately contextualized because of the failure of social cognition. This affect further
undermines the capacity to mentalize, which in turn leads to social challenges, generating
interpersonal conflict that will inevitably lead to higher emotional arousal. The upregulated
arousal is poorly modulated and causes further disruptions of social cognition as part of a
recursive process, the final outcome of which is an individual lacking the higher-order
cognitive capacity (e.g. perspective-taking leading to reappraisal) necessary to withstand
even everyday social challenge.

The failure of communication described occurs at a number of levels. First, the social
disruption associated with interpersonal conflict will itself compromise the processes of
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social learning and, in particular, of salutogenesis (the capacity to learn and benefit from the
social environment). This is a systemic failure of communication that may characterize a
family, the members of a social group such as a gang, a social subculture, or indeed an
entire culture.

Second, the loss of balanced mentalizing triggered by interpersonal conflict generally
lessens interest in the content of communication and social information exchange. There is
a pervasive loss of interest in intentionality; observable outcomes are gradually prioritized
indicators of attitudes and the general tenor of verbal communication is perceived as
meaningless ‘psychobabble’ with few or no substantive implications for the life of the
individual.

Third, social dysfunction, as well as the misinterpretation of social signals associated
with the loss of mentalizing, leads to a probable failure to appropriately identify ostension —
the sense that a communication is of personal relevance and imbued with the potential for
meaning making.

These factors (and probably many others) contribute to the individual’s failure to
develop epistemic trust in personally relevant communications. Again, we are keen to point
out that this is not inherently a maladaptive process. The failure to develop epistemic trust
leaves the natural function of epistemic vigilance in place. It is in fact an efficient adaptation
and an indication that the individual is exercising appropriate caution in relation to social
influence, which we see as manifesting in the undesirable persistence of antisocial
expectations or schemata and the individual’s relative imperviousness to social influence.

However, the absence of epistemic trust sets a limit upon social learning. This can
render the individual increasingly ill equipped to function effectively within their social
environment as the higher order cognition underpinning resilience, we believe, develops
within and is iteratively sustained by the social context. Disruption of the social network
within which the individual could (or perhaps should) function leaves them increasingly
isolated and prone to further social/interpersonal dysfunction.

Based on the above considerations, we propose that there are three distinct
processes of communication that cumulatively make psychotherapy effective:

e Communication System 1: The teaching and learning of content
The different therapeutic schools belong to this system. They may be effective
primarily because they involve the therapist conveying to the patient a model for
understanding the mind that the patient can understand as involving a convincing
recognition and identification of his/her own state. This may in itself lower the
patient’s epistemic vigilance and create a minimal interest in psychic reality.

e Communication System 2: The re-emergence of robust mentalizing

10
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When the patient is once again open to social communication in contexts that had
previously been blighted by epistemic hypervigilance, he/she shows increased
interest in the therapist’s mind and the therapist’s use and modulation of thoughts
and feelings, which stimulates and strengthens the patient’s capacity for
mentalizing. Improvements in mentalizing or social cognition may thus be a common
factor across different interventions.

e Communication System 3: The re-emergence of social learning
The relaxation of the patient’s hypervigilance via the first two systems of
communication enables the patient to become open to social learning beyond the
dyad. This allows the patient to apply his/her new mentalizing and communicative
capabilities to wider social learning, outside the consulting room. This final part of
the process depends upon the patient having a sufficiently benign social
environment to allow him/her to gain the necessary experiences to validate and
bolster the improved mentalizing, and to continue to facilitate relaxation of
epistemic mistrust, in the wider social world.

Basic Principles in Computational Neuroscience

As shown elsewhere (Debbané & Nolte, 2018), it is our view that experience-dependent
reorganisation of the brain’s structure-function relationships is critical for lifelong
adaptation. Resilience, from that perspective, is governed by higher-order cognition (HOC)
comprising a range of psychological processes such as perspective taking, metacognition,
executive functions, attention, memory, general intelligence, and self-awareness. In the
brain, HOC can be seen as an overarching re-routing of structural and functional
connections between ensembles of neuronal populations or networks (e.g. Rudrauf 2014,
Fonagy & Bateman, 2016; Fonagy, Luyten, Alison & Campbell, 2017) — also described as a
particular form of neural plasticity. As a result, new routes for information processing
between regions are created (for instance after structural damage due to a neurological
event). The resulting optimised neural architecture seeks to compensate for the
compromised structure by generating an alternative set of brain connections to sustain
functional resilience in the face of partial organ failure.

Mentalizing in a broader sense, we postulate, is a prime candidate in order to
dynamically preserve or recover adaptive functioning, i.e. it supports psychological
resilience and robustness in the face of increased allostatic load impacting the brain. This
can arise from either external stressors or changes in the environment, or through
interpersonal and intrapsychic conflict. When both neural integrity as well as that of the felt
self are under threat (for instance, during childhood adversity, illness, prolonged distress in
maladaptive relationships or traumatic experiences), HOC can act as a compensatory
cognitive reserve (Stern, 2009) to rearrange computations in the brain in order to ensure
“business as usual” (Fonagy & Bateman, 2016; Fonagy, Luyten, Alison & Campbell, 2017).

11
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Heuristically speaking, following our notion of resilience, it is the human capacity for
imaginative activity or perspective taking that constitutes the crucial mechanism enabling
abstraction, separation of thoughts from feelings, and reappraisal which is key to flexible
and resilient thinking.

A partial failure of resilience arises when the individual is unable to change
processing systems in a sufficiently flexible manner so that an optimal outcome under
changed circumstances can be maintained. When an individual cannot disengage a
processing system that is no longer appropriate to the task — for example, a child whose
perfectionistic attitudes serve them well during a period of knowledge acquisition and
relatively simple tasks, but cause great problems when task complexity has increased to a
point where perfection is impossible — this inflexibility can generate vulnerability.
Insensitivity does not create risk; the sensitivity of higher-order cognition is what provides
protection through the appropriate appraisal of the functioning of neural structures in
interaction with the environment.

Recently, computational psychiatry, which focuses on understanding the mechanistic
aspects of psychopathology, has developed as a compelling possible approach to
investigating these phenomena of the self in exchange its social context in a rigorous
empirical way. As an emerging discipline, computational psychiatry is located at the
intersection between computational neuroscience, psychology and psychiatry. It seeks to
provide insight into the key mechanisms underpinning mental functioning by examining the
associations between brain function, interplay with the environment the brain is trying to
model or act upon, and psychiatric symptoms that arise from adaptational failures via
formulised computational processes (Montague et al., 2012, Friston 2015; Stephan &
Mathys, 2015 and Adams, Huys & Roiser, 2016).

The notion of active inference is one of the main principles underpinning this novel
approach. It posits that the brain performs so-called Bayesian inference processes. In the
heuristics of this framework, the brain is viewed not just as a passive filter of its input, but
rather as a ‘statistical organ that generates hypotheses or fantasies that are tested against
sensory evidence’ (Friston, Stephan, Montague & Dolan 2014, p. 148). This is of particular
importance as navigating the social world requires constant modelling of other people, as
well as approximating to what intentional states might underpin their behaviours or our
own. As a result of such recursive modelling coherent self-with-other experiences are
generated.

Recognising discrepancies between one’s assumptions (our prior beliefs about the
causes of what we perceive) and reality generates ‘surprise’ or ‘unbound energy’. Such a
mismatch then leads to a neural alert signals, the so-called prediction error, which in turn
incline the neural system to update the relevant working hypotheses as one accumulates
more and new evidence or information’ (Debbané & Nolte, 2018). Through pre-existing
mental structures, our generative models of self and other — the brain’s working hypotheses
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— are afforded greater or lesser precision via top-down neuromodulatory gain control
mechanisms. These prescribe how prone the revisions of our belief are to rigidity or indeed
flexibility. We may draw a bridge to the notion of learning from experience here, and the
accompanying capacity to hold alternative viewpoints — a core capacity required for
effective reappraisal as postulated in the PASTOR framework.

The key notion of this specific approach in computational neuroscience is that neural
functioning shapes sensory input into experience according to Bayesian probabilistic
calculus. As captured by Holmes (2017), in healthy minds, ‘discrepancies between prediction
and input are: (a) identified, via ‘tolerating uncertainty’, (b) explored, by action aimed at
reducing uncertainty, (c) leading, finally, to cognitive restructuring and updating of ‘prior’
probabilities’. A mentalizing therapist supports patients in bearing the inevitable uncertainty
or opaqueness that is intrinsic to any knowledge about mental states. He or she,
furthermore, models affect regulation, can stimulate reflection, and thereby scaffolds the
exploration of alternative perspectives so that the process of thinking and imagining can be
rekindled, constantly reshaped and dynamically updated through new experiences.

Developmentally speaking, the generating of meaning in infancy within the
biobehavioral (a-)synchronies with caregivers and the physical environment, the pressures
to regulate allostatic challenges (both continuous life stressors as well as particular
traumatic events) and the reappraisal, i.e. mentalising of caregiving experiences — all can be
captured from the point of view of Bayesian principles. The accompanying basic generative
models or beliefs, in the attachment relationship, undergo constant revision and
refinement. In other words ‘a baby’s brain is in the game of minimizing surprise, while acting
epistemically to reduce expected surprise (i.e. uncertainty)’ about the novel events it is
constantly encountering (Friston, 2017). We can understand the baby’s need to adapt to its
specific developmental niche as ‘conforming to one imperative; namely, to maximize the
evidence for its own existence’ (Friston, 2017). This is captured by the notion of a self-
evidencing brain that strives to make sense of what is going on inside and around her/him.

In early development, it is the HOCs ‘borrowed’ from the parents’ minds, through
their caregiving disposition, that provide most of the infant’s adjustment and the
accompanying affect regulation. Shai & Belsky postulate that parental embodied mentalizing
is initially non-verbal and implicit (Shai & Belsky, 2011). Critically, these embodied gestures
present a model of the infant from the caregiver’s perspective, which at both the neural and
experiential level, assist the infant to integrate the primary sensory and multisensory signals
(Fotopoukou & Tsakiris, 2017). Predictive models will spatially, affectively, and cognitively
orient the infant to explore the environment and the mind of others. This is echoed in
computational neuroscience: if the brain is designed to elaborate hierarchical generative
models of the world, then the infant brain will fundamentally seek to forge and to
differentiate between self versus non-self causes of sensations. ‘In other words, the self-
evidencing baby critically requires predictable input from the caregiver to integrate self-
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other boundaries. As a result of contingent and marked mirroring a continuity of selfhood is
then established. When this input is missing or when it is conveyed in a affectively
overwhelming or un-“marked” fashion, it carries the opposite effect: that of blurring the
self-other boundary’ (Debbané & Nolte, 2018) with the resulting risk for developmental
disorders.

Following this line of thinking, psychopathology and compromised resilience, in a
contemporary neuroscience framework, can be understood in terms of atypical and
impaired developmental patterns underpinning computational aspects of such inference
and prediction of caregiving behaviour.

The modelling of computations sustaining ongoing experience-dependent
adaptation in life can generate empirical tools that will inform the mentalizing framework to
better conceptualize processes that contribute to both health and to psychopathology.
Significant conceptual contributions from this approach all bear relevance for a deepened
understanding of how aspects of mentalizing are implemented neurally. In other words;
they extend beyond identifying which network of brain areas is involved when a particular
process is being called into action, but rather they seek to uncover the algorithms
underlying how neural populations perform their computations. Recent advances in this
area are, for instance, concerned with the inference on self and other representations
(Moutoussis et al., 2014) including the development of caregiving-attachment contingencies
(Cittern, Nolte, Friston & Edalat, in press), interoception and homeostasis of the self when
engaged with the outside world (Gu et al., 2013; Seth, 2014), compulsivity (Hauser et al.,
2016), and deep cognitive phenotyping (Xiang et al., 2012; Hula, Dayan & Montague, 2015).
They can further be complemented by tangible applications focused on social learning
(Diaconescu et al., 2017) and theory of mind in two party interactions, for instance in the
multi-round Trust Game (Hula, Vilares, Dayan & Montague, 2017;).

Conclusion: P Factor and the Brain

In line with the contemporary developmental account of severe personality
impairment outlined above, computational neuroscience may shed light on both
environmental and constitutional contributions to the general vulnerability or propensity of
this persistent psychopathology. Furthermore, it can help identify key computational
processes and brain-behaviour interactions of compromised functioning, for instance sub-
optimal recruitment of HOCs. With initial evidence emerging that casts “p” as strongly
associated with high levels of childhood maltreatment and low mentalising capacities (Caspi
et al., 2014; Gibbon, Nolte, Constantinou, Montague & Fonagy, in preparation) the neural

underpinnings of mental state processing will illuminate transdiagnostic brain-behaviour
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relationships that may facilitate an understanding of why, for instance, certain symptoms
cluster together or follow a sequential order.

With regards to psychopathology, such computational models can be informative for
identifying where a single patient is located along a continuum of (interpersonal) problems
(Stephan et al., 2017). They can also drive the identification of endophenotypes associated
with higher-order mental processes that cut across traditional diagnoses. Most importantly,
these new approaches may shed light on aspects of brain structure-function relationships
and plasticity underpinning resilient adaptation (Kalisch, Miller & Tischer, 2015) such as
the epistemic trust-modulated broaden and build cycles —i.e. the individual’s capacity to
use social support and to learn from other mentalizing minds (Fonagy, Luyten & Allison,
2014). Thereby, computational neuroscience may further our still limited knowledge on the
three therapeutic communication systems outlined above. Most importantly it may help to
illuminate how insights gained in the consultation room are generalized in the patient’s
wider social environment, and how the patient’s ‘inferential organ’ can be made more
receptive to external influence and thus more amenable to updating on the basis of new
interpersonal experience.

A better mechanistic understanding of how hierarchically organised
microcircuits of the mentalising neural network in the brain orchestrate and update beliefs
about relational experiences (including those schemata that are recruited without a
person’s awareness, i.e. unconsciously) will help to identify computational building blocks of
self-other inference and HOC-related processes. This includes technological advances that
will allow for new insights into how two or more mentalising brains influence one another
e.g. (Bolis & Schilbach, 2017). ‘As we know, entraining flexible thinking (balanced
mentalising) and thereby an openness to psychological knowledge through epistemic trust
results in learning from a social environment experienced as benign and offering support.
Thus, a final extension to such between-brain processes and their neural machinery (with
parent-infant or therapist-patient as paradigmatic dyads) has to be the investigation of how
broader social networks and the wider social environment are represented and experienced
as well as how the communicative processes outlined above are implemented neurally
(Debbané & Nolte, 2018).
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