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History of adversity is associated with subsequent psychosis, and with a spectrum
of cognitive alterations in individuals with psychosis. These cognitive features go from
neurocognitive aspects as working memory and attention, to complex social cognitive
processes as theory of mind and emotional perception. Difficulties in these domains
impact patients’ social and occupational functioning, which has been shown to be
more impaired in those previously exposed to childhood trauma. However, the interplay
between adversity, neurocognition, and functioning is yet poorly understood. This
narrative review aims to explore the evidence on whether deficits in neurocognitive and
social cognitive domains may act as possible putative mechanism linking adversity with
functioning in people with psychosis. We show available evidence supporting the link
between adversity and poorer functioning in psychosis, especially in chronic stages;
and replicated evidence suggesting associations of social cognition and, to a lesser
extent, neurocognition with impairment in functioning in patients; although there is
still an important gap in the literature testing particularly deficits in social cognition as
mediator of the link between adversity and functional decline in psychosis. Targeting
interventions focusing on neurocognition and social cognition in individuals with adversity
and psychosis seems important, given the severe deterioration of these patients in
these domains, although more research is needed to test whether such treatments can
specifically improve functioning in individuals with psychosis and adversity. Literature
aiming to understand the determinants of functional outcome should consider the
pervasive impact of childhood adversity, and its related effects on cognition.
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INTRODUCTION

Psychotic disorders are among the leading causes of disability
worldwide (1) with recovery rates in terms of functional level
below 15% of the patients with schizophrenia (2). Functional
outcome, which covers activities of daily living, vocational
activities, social relationships, and degree of independence
(3), is a key element of the poor outcome in psychotic
disorders, greatly impacting the social disability burden (4).
Deficit in functional level is detectable before the onset of
the illness, present in its early stages, and it often persists,
remaining relatively poor despite resolution of acute psychosis
(5). Moreover, evidence suggests some independence of the
functional decline from symptom dimensions such as delusions,
hallucinations, and disorganization (6). Thus, finding potentially
treatable determinants of functional outcome is one of the main
goals in schizophrenia research (7, 8).

Both Neurocognition and Social Cognition are also very
important domains in psychosis (9-12), and such deficits account
for the diversity of functional outcomes in the disorder, more
effectively than symptoms (7, 13, 14). Interventions such as
cognitive remediation (8), Social Cognition and Interaction
Training (SCIT) (15), Social Cognitive Skill Training (SCST)
(16) or metacognitive and social cognition training (MSCT) (17),
among others (18, 19), have been developed in order to improve
such domains, with promising benefits (20). However, despite
these observed benefits, whether they have a positive impact on
functional outcomes is still unclear (18). Meta-analytic evidence
has shown that three-quarters of variance in functional outcome
remains to be explained (7), which suggests that other factors also
have an impact on functioning.

Childhood adversity affects functioning and cognition in
the general population (21, 22), and these domains have been
shown also to be more impaired in patients with previous
exposure to childhood adversity (21, 23). Evidence suggests that
some cognitive biases and neurocognitive domains mediate the
link between adversity and psychosis (24, 25). In this regard,
Howes and Murray developed a sociodevelopmental-cognitive
model, providing an integrated explanation of how the social
environment can lead to psychosis through neurobiological
changes in the brain as well as cognitive bias (26). Moreover,
a recent systematic review has shown that negative schemas
about the self, the world and others mediate considerably the
adversity-psychosis association (25). However, these works have
not covered which potential mechanisms may operate on the
link between adversity and functional decline in those with
psychotic disorder. A better understanding of the nature of
the association between adversity and functional decline, as
well as its interplay with neurocognition and social cognition,
may help to better define patients at risk of developing such
deleterious outcomes and to specifically apply interventions that
can target possible mediating mechanisms. Moreover, whether
traumatized individuals with psychosis may better benefit from
interventions commonly addressed to improve neurocognition
or social cognition (8, 18, 27, 28) remains an intriguing
unexplored question.

In this review we will explore the interplay between
adversity, neurocognition, social cognition, and functional
outcome in people with psychosis. To explore this question
we will summarize the relevant evidence on the association
between adversity and neurocognition (section Adversity and
Neurocognition) overviewing the literature on possible biological
pathways in this relationship (section Possible Biological
Pathways Involved in Cognitive Deficits); explore available
evidence on the relationship between adversity and social
cognition (section Adversity and Social Cognition); and how
neurocognition and social cognition interplay for their impact
on functioning in subjects with psychosis (section Interplay
Between Neurocognition, Social Cognition, and Functioning in
People With Psychosis). We will appraise evidence exploring
the link between adversity and functioning in patients (section
Adversity and Functional Outcome), and we will explore
emerging evidence suggesting possible mediating pathways
between adversity and functioning outcome through cognitive
domains (section Is There Evidence of a Mediation Between
Adversity and Functional Outcome Through Cognition?). Lastly,
we will discuss potential clinical implications of current research,
as well as methodological issues and gaps in the literature (section
Discussion, Future Directions, and Implications).

ADVERSITY AND NEUROCOGNITION

According to the NIMH-Measurement and Treatment Research
to Improve Cognition in Schizophrenia (MATRICS), eight
different domains of cognitive impairment have been identified
for schizophrenia (9): speed of processing, attention and
vigilance, verbal learning, working memory, problem solving,
visual learning, and social cognition. In the current work, we will
refer to the first seven when talking about neurocognition, and
discuss social cognition independently.

Childhood  adversity,  which during a
neurodevelopmental period critical for brain maturation
and development, has been linked to earlier pruning, reduced
gray matter volume, flexibility impairments, and lower IQ in
adulthood (21, 29). We know from both animal and human
studies that exposure to extreme stress and trauma during
periods of brain development are characterized by lasting
changes in brain functioning (30, 31) and in the biological
stress system such as the Hypothalamic Pituitary Adrenal
(HPA) axis (32, 33). Although biological evidence in the field of
trauma and psychosis has focused mainly on positive symptoms
or psychosis itself, research has attempted to study possible
biological mechanisms linking adversity and cognitive functions.

An increasing body of evidence supports that exposure
to early life adversity may affect neurocognition (NC) at
presentation in psychosis. A recent meta-analysis consisting of
3,315 individuals with a psychotic illness found a significant
negative association (with low effects) between overall cognition
and childhood adversity, r = —0.055, 95% CI —0.09, —0.02.
Furthermore, when dividing into subdomains of neurocognition,
a modest, negative association was observed between childhood
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trauma and working memory, r = —0.091, 95% CI —0.15, —0.03
(34). As suggested by Vargas et al., an association seems to be
present although with low effects, and a careful mapping of
different types of childhood adversities, timing of the trauma
and severity of exposure is important to drive this field forward
(34). One of the few studies that has investigated the association
between different types of childhood adversities and cognitive
domains found that physical neglect, followed by physical
abuse were the strongest predictors of cognitive impairment
in psychosis (35). This is supported by a recent independent
study by Merkved et al., which also demonstrated that childhood
physical neglect more than other types of trauma were associated
with cognitive impairment in adulthood (36). Another important
factor is the timing of trauma, which has been found to play
an important role on how adversity can increase the risk of
psychosis (37), although more studies are needed. For instance,
MRI data highlight the importance of specific time of trauma
exposure on brain development, given the different processes
the brain undergoes between childhood, adolescence, and
young adulthood, including periods of production and pruning
of synapses and signaling mechanisms (38). Furthermore, it
has been reported that reduction in hippocampal volume is
associated with childhood sexual abuse at ages 3-5 years and ages
11-13 years, whilst exposure to a stressful event between 14 and
16 years activates the prefrontal cortex (PFC) and is associated
with synaptic loss by young adulthood (39). Nonetheless, whether
neuroanatomical findings linked to trauma have neurocognitive
correlates should still be addressed in future studies.

POSSIBLE BIOLOGICAL PATHWAYS
INVOLVED IN COGNITIVE DEFICITS

Although the biological mechanisms linking adversity with the
neurocognitive alterations in patients with psychosis are yet to be
fully understood, some biomarkers have been proposed. These
studies mainly assess the moderating effect of some biological
measures on the association between adversity and cognition in
people with psychosis.

The role of cortisol and a dysregulation of the Hypothalamic
Pituitary Adrenal (HPA) axis (32, 33) has been extensively
studied, with abundant preclinical evidence suggesting that stress
increases glucocorticoid secretion, which reduces neurogenesis
and synaptogenesis, especially in the hippocampus (40). A
putative idea of mechanism could be that trauma is associated
with higher levels of glucocorticoids in the brain, leading to
a reduction in the number of glucocorticoid receptors in the
hippocampus which may reduce the negative feedback from
the hippocampus to the HPA axis (41). This results in stress
sensitivity, which involves an HPA axis that is over-active and
excessively reactive to subsequent environmental stressors, and
which further augments glucocorticoid levels (41, 42). There
is evidence suggesting that this elevation of glucocorticoids
generate neurotoxicity and atrophy in the hippocampus, which
may possibly explains the diminution of the size of the
hippocampus of patients exposed to adversity (31, 43); as well as
their relationship with neurocognitive dysfunction (34).

Brain-derived neurotrophic factor (BDNF) is another
important protein for brain development and its low presence
may be responsible for the observed reduced plasticity in patients
with severe mental disorders (44, 45). A history of childhood
adversity or being a met carrier of the BDNF val66met are
both associated with a significant reduction of BDNF mRNA
levels (46, 47). For example, a study by Aas et al., found that
met carriers of the BDNF val66met who reported high levels
of childhood trauma (specifically sexual or physical abuse) had
reduced volumes of hippocampal subfield CA2/3 and CA4
dentate gyrus compared to patients without childhood trauma
and compared to Valine (val/val) carriers (46). Patients who were
met carriers and who reported childhood trauma also had the
poorest cognitive functioning (48), supporting a role of BDNF
levels, childhood trauma, and brain functioning in psychosis.
The study is also an example of a two hit model including both
environmental and genetic factors targeting the same biological
pathway associated with cognitive impairment in psychosis.

Another biomarker suggested to modify the role of trauma on
brain development is oxidative stress (49). The study by Alameda
et al,, found that patients with a higher oxidation status measure
in blood was negatively associated with hippocampal volume
in those early psychosis patients with trauma, while those with
trauma and a lower oxidation status displayed better cognitive
functions (specially memory, vigilance/attention, and speed of
processing). Thus, as suggested by the authors, a redox profile,
characterized by high vs. low oxidation status may represent
an important biomarker for defining treatment strategies in
traumatized patients with psychosis (49).

Despite this emerging evidence, no clear biological mediating
pathway has been consistently explored. Different non-
competing biological pathways may be involved and be
differentially expressed across individuals with the disorder.
Selecting patients based on specific biomarker profiles may
allow better capturing the link between adversity and specific
neurocognitive domains. Yet, this complex link is far from being
fully understood, which makes it difficult to address specific
pharmacological means in patients with cognitive impairment
(see section Discussion, Future Directions, and Implications).

ADVERSITY AND SOCIAL COGNITION

Within the social cognition (SC) domain, NIMH consensus
recognized five subdomains including: Theory of Mind (ToM),
social perception, social knowledge, emotion perception and
processing, and attributional style (50). Briefly, ToM involves
the ability to infer one’s own and other people’s mental states
(51). Social knowledge refers to awareness of the roles, rules,
and goals that characterize social situations and guide social
interactions (52), and social perception indicates the ability to
judge these roles, rules, and relationships in a social context (53).
Emotional recognition is measured as the accuracy at recognizing
the emotions of others. Attributional style refers to an individual’s
tendency to see events as being caused by the self, other
individuals or external factors (54). Metacognition is another,
broader, social cognitive concept overlapping with the above
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categories, and is defined as the awareness and understanding of
one’s own and others’ mental processes (55).

Despite the available literature exploring the links between
childhood adversity and neurocognitive domains in people with
psychosis (34), less attention has been paid to the impact of
adversity on social cognition. Associations between different
forms of adversity and domains of social cognition have been
reported in the general population (56, 57) and in non-psychotic
disorders (58), but to the best of our knowledge only 13
studies have addressed this question in samples of individuals
with psychosis. Table 1 shows available studies examining the
association between abuse or neglect and social cognition
domains in people with psychosis. These papers have all been
published from 2016 onwards, except one in 2011 (62) which
shows the growing amount of interest in this field in recent
years. As a whole, seven studies contained analyses with at
least one significant association between a category of abuse
and a social cognitive domain (24, 60-62, 66, 70, 71); six
with a category of neglect (24, 64, 65, 68-70); two with a
composite category of adversity (59, 64), and only one study
didn’t find any association between adversity and social cognition
(67). Regarding time of exposure, only one study examined
this, showing that neglect at age 11-12 was the strongest
predictor of deficits of emotion regulation and mentalizing
abilities (69).

Nonetheless, the high levels of heterogeneity in the measures
used preclude pointing at specific effects between childhood
adversity types and social cognitive subdomains. Furthermore,
samples were fairly small, with just one sample above 200 cases
(24); and only one study was conducted in FEP (70). Moreover,
concerns have been raised with regards to the validity of
psychometric properties of existing measures in social cognitions
domains in people with psychosis, suggesting an urgent need to
improve such instruments (72, 73).

We can conclude that there is some emerging evidence
suggesting a link between exposure to abuse, neglect and
a dysfunction of various social cognitive domains, but
research is still limited and needs consistent replication in
large samples.

INTERPLAY BETWEEN
NEUROCOGNITION, SOCIAL COGNITION,
AND FUNCTIONING IN PEOPLE WITH
PSYCHOSIS

Consistent evidence has accumulated during the last 20
years suggesting the presence of an association between
neurocognition and social cognition with functional outcome
in people with psychosis (7, 14, 74). Individuals who are
able to comprehend social and emotional stimuli may have
acquired better interpersonal and communication skills, and
thus have a better functional capacity. On the other hand,
greater problems in the storage and processing of information in
memory and in the ability to think flexibly about abstract ideas
results in greater difficulties in thinking about and recognizing
emotions (66).

The last meta-analysis in this field, conducted on 166 studies
and 12,868 participants has revealed that the association between
neurocognition, social cognition and functional outcome shows
small-to-medium effect sizes, with 7.3% of the overall variance in
functional outcome explained by social cognition, against 4.4%
for neurocognition (7). In line with others (75, 76), this work
suggests a possible partial mediation between neurocognition
and functioning through deficits in social cognition (7),
indicating that neurocognition deficits may precede the latter.
Despite these relevant findings, it remains to be understood
which are the other determinants of the deficits of functioning
in patients with psychosis, since a great amount of variance
remains unexplained (6). For example, it remains to be explored
whether cognitive bias such as negative schemas about the
self the world and others, or jumping to conclusions may
play a role in the adversity-functional decline dyad in those
with psychosis. Moreover, the effect sizes of the associations
between neurocognition, social cognition, and functioning
being small to medium could mean that deficits in social
cognition or neurocognition may be particularly deleterious
for specific groups of patients. This suggests the importance
of better understanding which subgroups of patients have
greater risk to develop social cognition and neurocognition
deficits and subsequently poorer functional outcomes, being
those patients exposed to trauma potentially among those more
vulnerable subgroups.

ADVERSITY AND FUNCTIONAL OUTCOME

In the last 20 years, childhood adversity has been studied as
another potential factor predisposing to functional decline in
people with psychosis. Lysaker et al. showed in 2001 for the first
time that a history of sexual abuse was associated with poorer
social abilities in a sample of chronic patients suffering from
schizophrenia, and subsequent work extended these findings
to the vocational and work performance domains (54). Also,
participants with histories of maltreatment were significantly
more likely to have poorer peer relationships in childhood, and
more difficulty in school (77). An increasing number of studies
were conducted since, replicating these findings examining
mainly the impact of abuse and neglect in small samples of
chronic patients with schizophrenia (78), some of them following
prospective designs (79, 80). From 2010, larger studies in First-
episode of psychosis (FEP) emerged, and interestingly, when
the functional level was measured at baseline, in most of them
no differences between exposed and non-exposed to abuse were
found (23, 81, 82), with still some exceptions (83). Results
examining the long-term impact of adversity on functioning are
mixed, especially with FEP patients. For instance, Alameda et al.
(49) and Alameda et al. (23) showed long lasting detrimental
effects on functioning up to 3 years of follow-up as measured with
the GAF; while neither Trotta et al. (83) nor Ajnakina et al. (84)
did find such differences in GAF at 1 year and 5 years follow-
up, respectively. However, the latter showed that living alone was
more likely in patients exposed to parental separation (84). Two
recent large studies in patients with psychosis (85, 86) confirm
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TABLE 1 | Characteristics of the studies examining the association between abuse or neglect and social cognition domains in people with psychosis.

Study Country Participants N Age Mean Measures of childhood Cognitive measures Functional Main findings
(% female) adversity outcome
measures
Aas et al. (59) Norway 101 SMI (45%) 31.9 CTQ Brain activation measured GAF Stronger differentiation in brain responses between negative
with fMRI during and positive faces with higher levels of trauma

presentation of faces with
negative or positive
emotional expressions

Aydin et al. (60) Turkey 358CZ (37.1%) 29.91 SCZ cTQ MAS-A / Childhood emotional abuse was related to metacognitive
35 HC (60%) 31.05 HC capacity
Branas et al. (61) Spain 62 SCZ (46.8%) 31.15 Semi-structured interview HT, DFAR / Patients with childhood trauma other than sexual abuse were
more able to recognize fear as a facial emotion
Choi et al. (62) USA 143 SMI (51%) 38.47 Adapted subscale of the  HT; I-SEE NOSIE-30 The adverse effects of the severity of history of child physical
childhood maltreatment abuse on social functioning were compensated for by greater
assessment scale of (63) social inference and lower external locus of control
Garcia et al. (64) Spain 79 EP (39.2%) 25.34 EP CTQ MCCB GAF Childhood trauma was associated with poorer social
58 HC (48.3%) 23.95 HC cognition
Kilian et al. (65) South Africa 56 FEP (25%) 23.8 FEP c1Q MCCB / The association between neglect and social cognition was
52 HC (33%) 25.1 HC present and was not illness-specific
Lysaker et al. (66) us 101 SZ (15.2%) 46.26 TAA MAS; BLERT; WCST; / Patients with a history of childhood sexual abuse had lower
WAIS-IIIl; HVLT; CPT-II awareness of other people’s emotions
Mansueto et al. (24)  Netherlands 757 SMI (25%) 27.66 CcTQ WLT; CPT-HQ; WAIS-III; / In male psychotic patients, lower mentalization, attention and
HT vigilance mediated the association between childnood

neglect and negative symptoms, disorganization, and
excitement, while poor working memory mediated
association between childhood abuse and disorganization,
excitement, and emotional distress

Palmier-Claus etal. UK 20 SZ (35%) 39.6 SZ c1Q HT, RMET PSP Childhood adversity significantly predicted worse social

67) 20 FEP (20%) 24.6 FEP functioning, but greater in the non-clinical compared to the
14 UHR (67.1%) 22.6 UHR clinical sample
120 HC (70.8%) 20.1 HC

Rokita et al. (68) Ireland 74 SZ (32.4%) 44.6 SZ cTQ HT; RMET; ERT, WAIS-IIl  / Association between physical neglect and emotion
116 HC (44.8%) 35.0HC recognition in both groups

Schalinski et al. (69)  Germany 168 SMI (33.3%) 27.9 SMI MACE MCCB / Cumulative adverse childhood experiences and physical
50 HC (44%) 26.8 HC neglect at age 11 were significantly negatively associated with

social cognition in patients

Trauelsen et al. (70)  Denmark 92 non-affective ~ 22.4 crQ MAS / Different types of childhood trauma were associated with
FEP (27.2%) better metacognitive abilities

Weijers et al. (71) Netherlands 87 non-AP 31.7 CECA HT SFS The severity of parental abuse was associated with
(35.6%) mentalizing impairment, but not with social dysfunction

SMI, severe mental illness; CTQ, Childhood Trauma Questionnaire; GAF, Global Assessment of Functioning Scale; fMRI, functional magnetic resonance imaging; SCZ, schizophrenia; HC, healthy control; MAS, Metacognition Assessment
Scale; HT, Hinting Task; DFAR, Degraded Facial Affect Recognition; I-SEE, Inventory for Self-Efficacy and Externality; NOSIE-30, Nurses’ Observation Scale for Inpatient Evaluation Total Positive Subscale; ER, early psychosis; MCBB,
MATRICS Consensus Cognitive Battery; SZ, schizophrenia or schizoaffective disorder; TAA, Trauma Assessment for Adults; BLERT, Bell-Lysaker Emotion Recognition; WCST, Wisconsin card sorting test; WAIS-Ill, Wechsler adult
intelligence scale Ill; HVLT, Hopkins verbal learning test; CPT-Il, Conners Continuous Performance Test Il; WLT, World Learning Task; CPT-HQ, Continuous Performance Test; PSP, Personal and Social Performance Scale; RMET,
Reading the Mind in the Eyes Task; ERT, Emotion Recognition Task; FEF, First Episode Psychosis; UHR, Ultra High Risk; MACE, Maltreatment and Abuse Chronology of Exposure Scale; non-AR, non-affective psychosis; SFS, Social
Functioning Scale.
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Path 1.b

- |BDNF
- HPA Dysregulation
- 1Oxidative Stress

>

Path 4

Neurocognition, Social Cognition, and Functioning in People With Psychosis).

COGNITION

SOCIAL COGNITION

FIGURE 1 | This Figure illustrates the paths explored in this review. Path 1 explores the links between adversity and neurocognition (section Introduction), with path
1.b looking for biological mechanism linking this association (section Adversity and Neurocognition). Path 2 refers to the associations between childhood adversity and
social cognition (section Possible Biological Pathways Involved in Cognitive Deficits),with path 3 exploring the links between neurocognition, social cognition and
functioning (section Adversity and Social Cognition). Lastly, path 4 corresponds to the links between childhood adversity and functioning (section Interplay Between

the association between exposure to different adversity types
and poorer social outcomes after adjusting for a broad range
of confounders. These studies highlight other important aspects
such as greater effects for non-affective psychoses as compared
to affective psychoses (85); the presence of cumulative effects;
and a stronger association between emotional trauma and poorer
functional outcomes (86).

These disparities between chronic and FEP, and between
baseline and follow-up measures can be attributed to different
reasons. First, as previously mentioned, the timing of trauma,
which has been often underreported (87), can be acting
as an important moderator. As far as we know, only two
studies have addressed this issue in FEP samples, showing
that adversity prior to age 12 is more deleterious and long
lasting as compared to when adversity occurs between 12 and
16 (23, 88). Second, observed differences between baseline
and follow-up could be due to the progressive development
of other mediating or confounding factors during the illness
phase and which are not yet present at onset, for example
neurocognitive or social cognitive deficits (as aforementioned
discussed). Another suggested reason is the potential varying
effect of different personality traits (89), and the heterogeneity in
outcome measures used across studies, with broad measures such
as GAF possibly diluting and masking specific effects between
specific subtypes of adversity and functional domains (71).

In summary, heterogeneous evidence suggests a link between
exposure to adversity such as abuse, neglect and early parental
separation on a range of functioning outcomes, although specific
effects need to be better understood. So far, this association seems
to be more often present in chronic individuals with psychosis,
with the reasons for this yet to be explored; there is some evidence
suggesting some cumulative effects (86); and it seems there is a
more pervasive effect when exposure occurs earlier (23, 88).

IS THERE EVIDENCE OF A MEDIATION
BETWEEN ADVERSITY AND FUNCTIONAL
OUTCOME THROUGH COGNITION?

As it has been shown in this review and as it can be illustrated
in Figurel, there is consistent evidence suggesting a link
between adversity and functioning; between neurocognition,
social cognition and functioning, with suggestions that deficits
in neurocognition may precede those in social cognition; and
some emerging studies suggesting that adversity also may be
associated with social cognitive deficits in patients. Therefore,
it seems reasonable to hypothesize that neurocognitive and
social cognitive domains may act as mediators between adversity
and functioning. However, evidence testing this hypothesis is
poor, and the limited evidence available does not support
such a hypothesis. Only two studies have tested this in
patients with psychosis, both testing social cognition as a
mediator (67, 71), and none of them found evidence of
mediation. Another study (62) did not test meditation effects,
but examined whether deficits in social inference (measured
by The Hinting Task) were moderating the effect of adversity
on social dysfunctioning measured during 12 months of
psychiatric rehabilitation. To the best of our knowledge, no
study explored the mediating effect of neurocognition in the
adversity-functioning association.

Although a possible mediating role of social cognition
between adversity and functioning has been shown in studies
conducted in the general population, based on the current
evidence, we cannot imply that this is the case in psychosis.
However, since only two studies were found testing this
hypothesis, we believe that more research is required and that this
remains a plausible hypothesis that should be further addressed
in future.
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DISCUSSION, FUTURE DIRECTIONS, AND
IMPLICATIONS

Most of the research conducted in trying to understand the
connections between adversity and psychosis has focused on
positive symptoms as the outcome of interest (25). However,
as suggested in our review, other domains, also affected by
adversity, such as functional decline and cognition, have been
notably less well-studied, despite constituting key targets for
recovery (7, 90). Considerable effort has been made in trying to
understand the determinants of functional outcome considering
different aspects of psychopathology and demographic factors
(6) or neurocognition and social cognition (7, 14, 74). However,
research to date has rarely considered the potential determinant
effect of adversity in that equation, and how it can interacts
with other important domains, which has been the focus of the
current work.

Research presented in this review suggests that when
considering the determinants of functional outcome, childhood
adversity needs to be considered. As illustrated in Figure 1,
our review provides emerging evidence showing a link
between adversity and neurocognition (sections Adversity
and Neurocognition and Possible Biological Pathways Involved
in Cognitive Deficits) and social cognition (section Adversity
and Social Cognition) and between childhood adversity and
functional impairment (section Adversity and Functional
Outcome). Given the links between adversity, neurocognition,
social cognition, and functional outcome, there is ground to
hypothesize that exposure to adversity may lead to functional
impairments in patients through deficits in neurocognition and
social cognition, with those in neurocognition preceding the
social cognition ones (Figure 1). So far, only two studies have
tested the potential mediating effects of social cognition between
adversity and functioning (67, 71), where no evidence of such
mediation was found. Nevertheless, these pioneer studies were
conducted in small samples (141 subjects overall) and require
replication. We strongly believe that this is an area that needs
to be further explored, and we hypothesize that, despite the
so far negative studies, mediation is plausible and should be
further investigated.

With regards to biology, addressing studies in the future
testing biological mediating mechanisms between adversity
and neurocognitive and social cognitive domains will allow
exploration of new potential pharmacological targets that could
be used as add-on to enhance interventions addressing cognitive
deficits (91). In this line, a plausible pathway is related to
oxidative stress, which could potentially be corrected with
antioxidants, such as N-Acetyl Cysteine (NAC), making it a
promising add-on to therapies targeting SC and NC (92). This
is of particular interest given evidence showing that traumatized
individuals with a better redox status (lower oxidation) showed
better cognitive domains as compared with traumatized subjects
with higher oxidation and to non-traumatized subjects in
terms of cognitive functioning (49). Interestingly, randomized
controlled trials in people with psychosis have shown that NAC,
a potent antioxidant agent, has shown efficacy in improving
cognitive domains in FEP (93) and functioning in chronic

patients (94). Supplementing cognitive remediation therapy
with antioxidant compounds in people with psychosis with
a disrupted redox homeostasis may help to improve their
cognition, and subsequently enhance their functional level.

Regarding therapies targeting SC deficits, such as SCIT and
SCST, results are still mixed in their potential positive impact
on functional outcome from a recent review (7), but the studies
included did not take into account the possible moderating
effect of exposure to adversity. In light of our findings on the
association between adversity and social cognition, we suggest
that further studies should test the efficacy of such interventions
taking into account exposure to adversity.

CONCLUSIONS

There are solid grounds to suggest that individuals with psychosis
and a history of adversity have poorer neurocognitive functions
than those without histories of adversity, with also emerging
evidence suggesting a link between abuse, neglect, and various
social cognitive domains in patients with psychosis. Literature
suggests that deficits in neurocognition precedes those in social
cognition, and that these domains are particularly deleterious
for functioning. To date, no evidence has demonstrated that
deficits in cognition may mediate the links between adversity
and functioning, but this needs to be further explored as
research is still scarce. Different non-competing biological
pathways involving the HPA axis, or alterations in the levels of
neurotrophic factors and redox dysregulation may be triggered
by adversity experiences leading to cognitive alterations in
psychoses. These pathways could be differentially expressed
across individuals. Selecting patients based on specific biomarker
profiles may allow studies to better capture effects between
adversity, specific neurocognitive and social cognitive domains,
and the ultimate impact on functioning, which can eventually
allow specific pharmacological and therapeutic targets to be
developed. More research to better understand which subgroups
of patients are at greater risk to develop neurocognitive and social
cognitive deficits and subsequently poorer functional outcomes
is warranted.
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