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This systematic review provides a comprehensive overview of the association between premorbid adjustment and social cognition
in people with psychotic spectrum disorder. Obtaining evidence of this association will facilitate early detection and intervention
before the onset of psychosis. Literature searches were conducted in Scopus, PubMed and PsycINFO. Studies were eligible if they
included patients with a psychotic disorder or at a high-risk state; social cognition and premorbid adjustment were measured; and
the relationship between premorbid adjustment and social cognition was analysed. The authors independently extracted data from
all included articles, and discrepancies were resolved through discussion. Literature searches were conducted in Scopus, PubMed
and PsycINFO. Studies were eligible if they included patients with a psychotic disorder or at a high-risk state; social cognition and
premorbid adjustment were measured; and the relationship between premorbid adjustment and social cognition was analysed.
The authors independently extracted data from all included articles, and discrepancies were resolved through discussion. Of 229
studies identified, 23 met the inclusion criteria. Different methods of assessment were used to measure premorbid adjustment,
such as the Premorbid Adjustment Scale or premorbid IQ, among others. Social cognition was assessed as a global measure or by
domains using different instruments. A total of 16 articles found a relationship between social cognition (or its domains) and
premorbid adjustment: general social cognition (n = 3); Theory of Mind (n = 12); Emotional Recognition and Social Knowledge
(n =1). This review shows evidence of a significant relationship between social cognition and premorbid adjustment, specifically
between Theory of Mind and premorbid adjustment. Social cognition deficits may already appear in phases prior to the onset of
psychosis, so an early individualized intervention with stimulating experiences in people with poor premorbid adjustment can be
relevant for prevention. We recommend some future directions, such as carrying out longitudinal studies with people at high-risk of

psychosis, a meta-analysis study, broadening the concept of premorbid adjustment, and a consensual assessment of social
cognition and premorbid adjustment variables. PROSPERO registration number: CRD42022333886.
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INTRODUCTION

Early detection and intervention before the onset of psychosis can
have a positive impact on overall outcomes, symptoms and global
functioning’. It is crucial to understand how the clinical debut of
patients with psychosis occurs to study the relationship between
present difficulties and difficulties in the past. Evidence of this link
can provide adequate intervention and preventive strategies for
psychosis.

Reduced cognitive function at an early age and academic
underperformance are studied risk factors for developing schizo-
phrenia?. A poorer premorbid adjustment has been described as a
risk factor of poor outcome in early-onset psychosis®.

The first definitions of premorbid adjustment in schizophrenia
contemplated the characteristics of a person, especially inter-
personal relations and occupational functioning before the onset
of schizophrenia®. Recent approaches consider that premorbid
adjustment integrates psychosocial functioning in educational,
occupational, social, and interpersonal relation areas>, consider-
ing premorbid adjustment a multidimensional factor. Dewangan
et al.” described premorbid adjustment as a combination of peer
and social relationships, school adaptation, job functioning and
opposite-sex  relationship  before the development of

schizophrenia. Scientific evidence supports the existence of at
least two domains of premorbid adjustment: academic and social,
each of which has different correlates. For example, academic
functioning is associated with neurocognitive functioning®='°. In
this review, instead of academic premorbid adjustment, we
considered a broader term: cognitive premorbid adjustment,
which includes subjective information (academic premorbid
adjustment), measured by a scale, and objective information
(premorbid 1Q), measured by a cognitive test.

Neurocognition encompasses all the basic processes that allow
a person to learn about, understand, and know the world they live
in'". Research in schizophrenia has identified eight separate
neurocognitive domains, one of which is social cognition'2
According to Green et al.’?, social cognition has been defined as
the mental operations underlying social interactions, such as
perceiving, interpreting, and generating responses to the inten-
tions and behaviours of others. There is consensus on four core
domains of social cognition: emotion processing, social percep-
tion, Theory of Mind (mental state attribution) and attributional
style/bias'. Emotion processing is defined as perceiving and
using emotions. Social perception/knowledge refers to decoding
and interpreting social cues in others. Theory of Mind is the ability
to represent the mental states of others, including the inference of
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intentions and beliefs. Attributional style describes the way in
which individuals explain the causes or make sense of social
events or interactions.

There are no previous systematic reviews that study the
relationship between social cognition and premorbid adjustment
in people with psychosis. It has been described that social
cognition is associated with social functional outcome’?, but there
is very scarce literature studying the relationship between social
cognition and premorbid adjustment.

The aim of this review is to assess the relationship between
social cognition after the onset of psychosis and premorbid
adjustment in people with psychotic spectrum disorder. The
specific aim of the study is to systematically review the relation-
ship between social and academic premorbid adjustment and
social cognition, and its domains in people with psychotic
spectrum disorder. The finality of studying the link of social
cognition and premorbid adjustment will give evidence to study
the predictive capacity of the course of psychosis, help clinicians
achieve early detection, and design tailored intervention and
prevention strategies to improve the prognosis of psychosis.

MATERIAL AND METHODS
Search strategy

The protocol was registered on PROSPERO (CRD42022333886) and
PRISMA guidelines were followed'®. We employed the PsycINFO,
PubMed and SCOPUS databases to search for articles examining
the relationship between premorbid adjustment and social
cognition published from inception to June 2022. In this review,
premorbid adjustment includes both domains: social and cogni-
tive premorbid adjustment. We considered that cognitive
premorbid adjustment includes academic premorbid perfor-
mance, measured by a scale, and premorbid 1Q, measured by a
cognitive test. Social cognition includes general assessment and
each of its components: emotion processing, social perception,
Theory of Mind and attributional bias.

The search covered the combination of three concepts: our
target population (psychotic disorders or people at risk of
psychosis), functioning in the premorbid period of psychosis,
and social cognition. The search string used in the three databases
was: (“social cognition” OR “ToM” OR “Theory of Mind” OR
“attributional style” OR “attribution style” OR “emotional recogni-
tion” OR “emotion recognition” OR “facial recognition” OR
“emotional processing” OR “social perception” OR “emotion
perception” OR “affect perception” OR “affect recognition” OR
“mentalizing” OR “mentalising” OR “attributions” OR “social
knowledge” OR “social cue recognition” OR “emotion identifica-
tion”) AND (“premorbid adjustment” OR “premorbid functioning”
OR “premorbid deterioration” OR “premorbid”) AND (“first-episode
schizophrenia” OR “first-episode psychosis” OR “early psychosis”
OR “schizophrenia” OR “first episode psychosis” OR “non-affective
psychosis” OR “nonaffective psychosis” OR “psychosis” OR “at-risk”
OR “ultra-high risk” OR “clinical risk” OR “high risk”). Boolean
operators were used to perform a more specific search. Three
authors (SO, PP and AB) inspected the references of the included
articles.

Further manual searches of the references of the relevant
studies and reviews were undertaken by authors.

Screening and selection criteria

During screening, all authors reviewed titles and abstracts
retrieved. Conflicts were reviewed and discussed until consensus.
Doubtful articles were included for subsequent full-text review. In
the second phase, two of the authors reviewed each article
included in the screening phase. Studies were eligible if (i) the
sample included patients with psychotic disorder or at high-risk
state for psychosis. Given the growing interest in social cognition
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during psychosis and in its prodromal phase'>'7=22, the full
spectrum of psychotic disorders and high-risk states were
included; (ii) social cognition (or any component), and premorbid
adjustment were measured. Any method of assessment was
permitted, such as medical chart reviews or school reports to
inform about cognitive premorbid adjustment; and (iii) the
relationship between premorbid adjustment and social cognition
or its components were analyzed. This association might not be
the main aim of studies. The search was limited to studies
published in English or Spanish. Premorbid adjustment or social
cognition analyzed as control variables as well as qualitative
designs were excluded.

Data collection process

The authors independently extracted data from all included
articles, and discrepancies were resolved via discussion. Data
extracted included: (i) first author and year of publication, (ii) aims,
(i) target population and sample size, (iv) assessment methods,
(v) outcome variables regarding the aim of this systematic review;
(vi) main findings regarding the aim of this systematic review; (vii)
general conclusion through a specific question: Is there a
relationship between premorbid adjustment and social cognition,
and (viii) risk of bias. The risk bias of the articles included in the
review was performed by the authors using the National Heart,
Lung, and Blood Institute (NHLBI) Study Quality Assessment
Tools?3, Our research group had previously adapted the instru-
ment to better capture the strengths and weaknesses of the
studies®®. The classification of the observational and cross-
sectional studies was: “Good” (more than 9 positive answers),
“Fair” (between 7 and 9 positive answers), or “Poor” (below 7
positive answers). The classification of the before and after studies
was: “Good” (more than 8 positive answers), “Fair” (between 6 and
8 positive answers), or “Poor” (below 6 positive answers). A
different cutoff was decided because, in the case of cross-sectional
studies, the total number of items assessed was 14, and in the case
of before and after studies, it was 12 items. If any information was
not applicable or specified, the final risk of bias score was
weighted, taking into account only items with yes/no answers.

RESULTS

Study selection

We identified 229 citations. After eliminating duplicates, we
included 133 potentially relevant papers. Two evaluators assessed
each paper. In a total of 16 papers, two evaluators assessed
differently, and the article was reviewed by another member of
the team. The percentage of agreement was 88.54% (kappa index
of 0.75). After screening, 40 papers were selected, and the full text
was retrieved. A total of 23 studies met the inclusion criteria for
the final review. Regarding the 17 articles eliminated, 15 of them
were because the authors did not analyze the relationship
between premorbid adjustment and social cognition, although
in 13 of them, they included both constructs, but the aims of the
manuscript were different from their relationship. In 2 of them, the
sample of the study did not meet the criteria of our review. A
flowchart detailing the identification of studies is provided in
Fig. 1.

Study characteristics

Relevant data extracted from the 23 studies are compiled in Table 1.
Of them, 14 articles studied premorbid adjustment using the
Premorbid Adjustment Scale (PAS)® instrument, and seven
assessed premorbid adjustment as premorbid IQ. The remaining
articles used other measures, such as medical chart reviews®® and
the Abbreviated Scale of Premorbid Personal-Social Adjustment?®.
In all the studies, the data indicated premorbid adjustment is
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Fig. 1 Flowchart for systematic review.

obtained based on the previous period of the psychosis onset. In
the case of premorbid IQ, it has been estimated using scales that
remain stable after the psychosis episode (for instance, vocabulary
subtest of WAIS).

Regarding social cognition, 18 studies analyzed specific
domains: 12 studies included Theory of Mind, and six measured
more than one domain of social cognition. Five studies used a
global measure of social cognition.

As for diagnosis, 17 articles used a sample of individuals with
schizophrenia, and six studies included a sample of people with
first-episode psychosis (FEP).

In 13 articles, the relationship between premorbid adjustment
and social cognition was not the main aim of the study. However,
10 studies explored this question as the main objective’?>27734,

General social cognition and premorbid adjustment

A total of five studies considered social cognition as a global
construct, using three different assessments: a general scale to
measure social cognition in psychosis (GEOPTE)*®, the Mayer-
Salovey Emotional Intelligence Test, MSCEIT3®, and a social
cognition index obtained from the Facial Emotion Identification
Test (FEIT)*” and The Awareness of Social Inference Test (TASIT)3®
scores.

In a cross-sectional study on schizophrenia, Bucci et al.?® found
that individuals with poorer premorbid adjustment (specifically in
academic PAS) exhibited lower scores in social cognition
(r=-0.19; p < 0.0001), as assessed by FEIT (emotional recognition)
and the TASIT (Theory of Mind). Additionally, two separate cross-
sectional studies analyzed social cognition (using GEOPTE) and
premorbid adjustment (using PAS) as predictors of remission in
individuals with schizophrenia (San et al.>° and Bobes et al.*?).
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It should be highlighted that the primary aim of these manuscripts
was not to assess the relationship between social cognition and
premorbid adjustment. However, they found that both constructs
independently contribute to predicting remission.

Two other cross-sectional studies examined social cognition,
using the MSCEIT in samples of FEP, founding a relationship
between both concepts. Casado-Ortega et al.>® found a positive
correlation between premorbid 1Q and social cognition (r = 0.406;
p=0.004) and Bridgwater et al3* described that premorbid
maladjustment in childhood was correlated with deficits in
emotion processing (r=0.397; p =0.011).

Theory of mind and premorbid adjustment

Considering all the subcomponents of social cognition, Theory of
Mind is the most highly related to premorbid adjustment, having a
total of 13 articles. Most of them, 11 found significant associations
between premorbid adjustment and Theory of Mind. One study
did not find any association between premorbid 1Q and Theory of
Mind*" in acute in-patients with schizophrenia. Another study
found that Theory of Mind and premorbid adjustment explain
higher likelihood of suicidality*? in patients with schizophrenia,
but the authors did not explore the relationship between both
concepts directly.

Regarding those articles that found a relationship between
premorbid adjustment and Theory of Mind all are based on
samples of schizophrenia patients. DuA6 et al>° in a cross-
sectional study found a tendency to worse performance in first-
order tasks of Theory of Mind in early adolescence (x2 =5.35;
p=0.069) and late adolescence (x2 =6.64; p =0.073) premorbid
periods and second-order tasks of Theory of Mind in early
adolescence (x2 =5.6; p =0.061) and late adolescence (x2 = 4.69;
p = 0.096). Furthermore, Dufié et al.3! in a cross-sectional study
found that lower scores in first-order (B=—1.990; Cl: —3.754,
—0.0227; p =0.027) and second-order (B = —14.003; Cl: —26.340,
—1.666; p =0.026) tasks of Theory of Mind were associated with
worse social premorbid adjustment from infancy through
adolescence. A cross-sectional study*® reported that participants
with a diagnosis of schizophrenia and autistic traits manifested
worse premorbid adjustment than people with schizophrenia
without autistic traits, especially during childhood (F=7.584;
p = 0.007) and early adolescence (F = 7.338; p = 0.008). A previous
study by the same authors?” based on a cross-sectional study
reported that people with schizophrenia with poorer premorbid
adjustment presented more impairment in Theory of Mind than
those with better premorbid adjustment. Similarly, Buonocore
et al?° in a before and after study found that people with
schizophrenia with high early premorbid adjustment and 1Q
within normal limits had significantly better performance in tasks
of Theory of Mind than those who had either worse premorbid
adjustment and mild intellectual impairments or average/high
premorbid adjustment but moderate intellectual impairment
(X2=9.57; p=<0.001). In this line, Schenkel et al.?®> in a cross-
sectional study found that poorer performance on Theory of Mind,
measured by the Hinting Task, was associated with poor
premorbid social functioning (t(40) = 3.86; p < 0.0001) in people
with schizophrenia.

A significant interaction between Theory of Mind and pre-
morbid IQ was described in five articles. Piovan et al.**, in a cross-
sectional study, found that in outpatients diagnosed with
schizophrenia, premorbid general intelligence significantly corre-
lated with the affective but not with the cognitive Theory of Mind
subcomponent (r=0.553; p = 0.002). Abdel-Hamid et al.**, in a
cross-sectional study, found a significant interaction between
Theory of Mind and premorbid IQ (r=0.377, p = 0.007) in people
with schizophrenia or schizoaffective disorder. Using a similar
sample, Marsh et al.*® using a cross-sectional study found similar
results, showing that improvement on the Picture Sequencing
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Test for False Belief (PST-FB) (r=0.599; p =0.024) and on the
Picture Sequencing Test for Mechanical Control (PST-MC)
(r=—-0.751; p=0.002) were associated with premorbid 1Q. In
the same line Deste et al*’ described that, in people with
schizophrenia, a higher premorbid IQ predicted a better mental
state attribution (Theory of Mind) performance, as measured by
the Reading the Mind in the Eyes Test (Model F=87.362,
R2 =0.434, p<0.001), and TASIT (Model F=43.784, R2 = 0.340,
p <0.001). Regarding the relationship between Theory of Mind
and premorbid 1Q in FEP, Uren et al.*, in a cross-sectional study,
described that this domain is the only one that discriminates
between clusters based on premorbid 1Q adjustment (p = 0.009).

Another important construct related to Theory of Mind is
mentalization or metacognition3?, operationalized as reflective
functioning and the ability of the individual to understand and
infer mental states of both themselves and others**. One cross-
sectional study analyzed the associations between social and
cognitive premorbid adjustment, and the individuals’ reflective
functioning®® in people with FEP, but they did not find significant
results. Two other cross-sectional studies assessed metacognition
with contradictory results32°°, One of them did not find significant
associations between premorbid adjustment and the subscales of
Awareness of the Mind of the Other>°, However, MacBeth et al.3?,
using a modified version of the Metacognition Assessment Scale
(MAS-R)®' found a significant association between poor early
adolescent premorbid adjustment and poor Understanding of the
other’s Mind (r = —00; p = 0.03).

Emotional recognition (or emotional processing) and
premorbid adjustment

Four studies assess emotional recognition and premorbid adjust-
ment in samples of people with schizophrenia.

Only two studies directly investigated the relationship between
emotion recognition and premorbid adjustment” and premorbid
IQ in people with schizophrenia®’. The first one, Dewangan et al.’,
in a cross-sectional study, found that poor social premorbid
adjustment predicts poor recognition of negative emotions
(B=—0.315; p < 0.001). The second one, Deste et al.*’, found that
a higher premorbid 1Q predicted a better emotion processing
performance, as measured by the Penn Emotion Recognition Test
(ER-40) (Model F = 27.031, R2=0.241, p < 0.001), and as measured
by the Bell Lysaker Emotion Recognition Task (BLERT) (Model
F=70.269, R2 =0.381, p <0.001).

Conversely, Marsh et al.*é, found that, although improvements
in Theory of Mind correlated with premorbid 1Q, emotion
recognition did not improve after a social cognitive training
program in a sample of people with schizophrenia or schizoaffec-
tive disorder. Similarly, Gopalakrishnan et al.?%, in a cross-sectional
study, reported that in people with schizophrenia, premorbid
adjustment but not facial emotion recognition is related to poor
socio-occupational functioning.

Other components of Social cognition: Attributional Style and
Social Perception or Social Knowledge.

Two studies have analyzed the relationship between premorbid
adjustment and attributional bias and social perception/social
knowledge. Only the cross-sectional study of Dewangan et al.”
analyzed the relationship between social perception/social knowl-
edge with premorbid adjustment in people with paranoid
schizophrenia. The authors found that premorbid poor cognitive
performance predicts poor social knowledge (B =-0.259,
p = 0.006). The relationship between premorbid adjustment (using
premorbid 1Q) and attributional bias was analyzed only in one
cross-sectional study*!, finding no relationship between both
constructs in a sample of people with schizophrenia’.

Published in partnership with the Schizophrenia International Research Society
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Risk of bias

Regarding the risk of bias, most of the studies included in the
review (17 articles) were scored as good. Only 6 studies were
classified as “fair”, suggesting some methodological limita-
tions”:26:32424348 |nformation about the items’ scores is provided
in Table 2.

DISCUSSION

We have reviewed literature assessing the relationship between
premorbid adjustment and social cognition. A large proportion of
the evidence collected in this review shows a significant relation-
ship between these two constructs, specifically between Theory of
Mind and premorbid adjustment. In this sense, the lack of an
adequate development of cognitive and social premorbid
performances, especially in the early stages of the life cycle, has
been related to difficulties in processes and functions that allow
people to understand the interpersonal world once the onset of
psychosis occurs. This evidence involves clinical and research
implications. On the one hand, it provides evidence of the need
for preventive intervention programs in school stages, focused on
improving social and cognitive skills. On the other hand, these
results require more research to determine the causality of the
relationships found. The results obtained are interpreted below,
showing the clinical and research implications derived from each
of the components of social cognition analyzed.

Few studies have observed no relationships between social
cognition and premorbid adjustment, suggesting that the
relationship between these constructs is quite common. In fact,
the lowest scores in the risk of bias (scored as “fair”) were obtained
in two of the studies that did not find an association between
premorbid adjustment and social cognition?%42, In the same way,
there are two studies®®?#°, that did not provide information
regarding a possible relationship between social cognition and
premorbid adjustment. Additionally, they evaluate social cognition
with a general measure (GEOPTE scale), which does not make the
results comparable with studies analyzing social cognition by
components. Social cognition is not a unitary construct, including
several domains that should be assessed separately.

Considering Theory of Mind and premorbid adjustment, Duid
et al3! found that, in patients with schizophrenia, second-order
Theory of Mind tasks were more discriminative than first-order
ones in relation to poor premorbid adjustment across different
age periods, indicating that second-order Theory of Mind tasks
may be more suited to assess mentalistic abilities. Possibly,
second-order Theory of Mind tasks are more cognitively demand-
ing, and their deficit may already be indirectly reflected as poor
premorbid adjustment in earlier development periods. In fact,
Healey et al.>? suggested that the decline in Theory of Mind occurs
in the reverse order of which the abilities were acquired. In this
line, people with lower scores in first and second-order Theory of
Mind tasks tended to present worse social premorbid adjustment
in infancy and adolescence. This suggests that deficits in Theory of
Mind may be trait-like features of people with poor premorbid
adjustment who will develop psychosis'®. This fact can also be
supported by studies showing a significant positive interaction
between Theory of Mind and premorbid 1Q*~*8, However, further
studies will be needed to determine the causality of this
relationship. Besides, some of the studies that have reported
results in line with relating both constructs present low
methodological quality?>278,

Regarding the relationship between premorbid adjustment and
mentalization, a study noted a significant association with poor
early adolescent social premorbid adjustment and poor Under-
standing of the other's Mind32. These metacognitive difficulties
may reflect psychodevelopmental factors. As suggested by
Peterson & Wellman®3, early adolescence may be a period of
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Table 2 continued

Items of the NIH Quality Assessment Tool for Before and After Studies

Was a sample size justification, power description, or variance and effect estimates provided? / Was sample size > 30 per group?

Item 5a/5b
Item 6a/6b

Was the test/service/intervention clearly described and delivered consistently across the study population? / Was a previous similar content

intervention controlled for in the analysis if it existed?

Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed consistently across all study participants?

Item 7

Were the people assessing the outcomes blinded to the participants’ exposures/interventions?

Item 8

Was the loss to follow-up after baseline 20% or less? / Were those lost to follow-up accounted for in the analysis?

Item 9a/9b

Did the statistical methods examine changes in outcome measures from before to after the intervention? / Were statistical tests done that provided p
values for the pre-to-post changes?

Item 10a/10b

Were outcome measures of interest taken multiple times before the intervention and multiple times after the intervention (i.e., did they use an

Item 11

interrupted time-series design)?

If the intervention was conducted at a group level (e.g., a whole hospital, a community, etc.) did the statistical analysis take into account the use of

individual-level data to determine effects at the group level?

Item 12

Overall formula: Number of items answered “yes” divided by number of items answered “yes” and “no’ multiplied by number of total items.

Schizophrenia (2024) 36

maximum demand in terms of social experiences, and of
maximum development of Theory of Mind abilities. However,
alternative hypotheses, such as the one held by Tierney &
Nelson®%, suggested an explanation based on “experience-
dependent plasticity”: there is no one period that is more sensitive
to relevant experience for the development of Theory of Mind, it is
feasible at any age, providing the necessary stimulating experi-
ences. In this sense, the possibility of intervening as soon as
possible is left open to offer experiences that stimulate Theory of
Mind capacity?, specifically in individuals with premorbid social
and cognitive difficulties. More research is required to expand the
evidence and to elucidate the relationship between premorbid
adjustment and mentalization, considering that the only study
found in this review has methodological limitations.

Emotional processing is another component of social cognition
that may already be affected in the premorbid phase of psychotic
disorders. The scarce evidence has shown the predictive character
of premorbid sociability and cognitive performance in relation to
the severity of positive symptoms, social knowledge and deficit in
negative emotion recognition in schizophrenia’. People with poor
premorbid adjustment may have been less exposed to social
interactions, diminishing their opportunities to identify and
discriminate facial and vocal emotions, and to manage their
own emotions. Consequently, a lack of social experience may
result in inadequate development of emotion processing, even
before the onset of the disorder. A previous study*® has shown a
lack of effectiveness of psychosocial interventions in emotion
recognition in patients with schizophrenia, perhaps due to a
deficit in social functioning that should be established before-
hand. However, this hypothesis needs more evidence to be
confirmed, as well as higher quality studies since some of the
limited evidence found presents methodological limitations, such
as the study of Dewangan & Singh’.

In addition, social knowledge has also been related to
premorbid adjustment in patients with schizophrenia, although
the evidence is scarce and shows low methodological quality’. We
hypothesize that social perception/knowledge may be an implicit
construct in the academic environment. Consequently, good
cognitive performance could facilitate learning social rules and
increase opportunities for social experiences. Therefore, it could
be feasible to improve areas associated with social perception,
such as social skills, community functioning, and social problem-
solving'>®. Likely, social perception has been less studied
because of the limited number of measures, the complexity of
the construct, and the difficulty in isolating it from other social
cognition domains, such as Theory of Mind'4.

Frequently, individuals with persecutory delusions attribute
negative outcomes to others, rather than to situations. This is
known as a personalizing bias®. There seems to be no association
between personalizing bias and premorbid 1Q, as reported by
Berry et al.*’. Although there is an association referred to the
morbid phase, between attributional style and cognitive aspects
such as 1Q% or cognitive flexibility®®. Nevertheless, data on
premorbid adaption and how individuals explain the causes of
events are limited to draw solid conclusions. It is described that
poor cognitive premorbid adjustment is neurodevelopmentally
determined in people with schizophrenia and with stable
impairment over time. Therefore, it would be interesting to know
whether a poorer cognitive premorbid adjustment is related to a
maladjusted attributional style>°. Furthermore, attributional biases
should also be interpreted in relation to social premorbid
adjustment. Less social competence during the premorbid phase
of the disorder may reflect attributional biases that lead to
conflicting social experiences. In contrast to this hypothesis,
Garety and Freeman®® suggested that attributional style may more
closely resemble a thinking style associated with personality rather
than a performance-based social cognitive skill.

Published in partnership with the Schizophrenia International Research Society



In this review, various overlapping constructs have been
mentioned*®°°, These refer to the ideas that people form about
themselves and others and include social cognition, mentalization,
and metacognition. Both constructs, mentalization and metacog-
nition, are confused and could be interchangeable in some
studies®’. However, this review aims to overcome this limitation
that some studies have indicated, showing the nuances of each of
these constructs: metacognition is a broad concept that refers to
the dynamic process of integrating the information obtained
through recognition and understanding of one’s own and others’
cognitive processes. Mentalization is closer to metacognition
because it is not a static capacity but rather one that changes
within inter and intrapersonal contexts®?. Both concepts refer to
the ability to understand one’s own cognitive processes and those
of others, and not so much in the content of thought, but the
concept of mentalization is restricted to the context of attachment
relationships. However, social cognition is a more specific term
because it is focused on the accuracy of how social events are
interpreted, which is a static assessment®. Social cognition
encompasses 4 domains: emotion processing; social perception,
Theory of Mind and attributional style. We have included these
two terms, mentalization and metacognition, when they were
related to Theory of Mind. In short, more scientific evidence that
contemplates this conception of the terms and allows obtaining
results that can be interpreted in an integral way is needed.

Given the importance of premorbid adjustment and social
cognition, and the significant relationship between these two
variables, it seems that a thorough assessment of premorbid
adjustment could be beneficial to tailor personalized interventions
and preventive strategies to improve the prognosis of psychosis.
Currently, the existing evidence on the efficacy of early interven-
tion programs aimed at people with an incipient psychotic
disorder is well-known. These types of interventions include
strategies to improve access to mental health care, as well as
comprehensive evaluation and intervention strategies that make it
possible to adjust to the needs of each patient and thus improve
the course of the disorder, even avoiding its appearance.

Early psychological interventions, such as metacognitive train-
ing addressed to improve social cognition, should be delivered
specially in those people with worse premorbid adjustment.
Metacognitive training, which is addressed to increase self-
reflection on thought processes and sowing doubts in patients
about their non-adaptive beliefs, has shown their effectiveness
regarding some components of social cognition such as Theory of
Mind and attributional style in patients with recent-onset
psychosis®®. Furthermore, it is possible that deficits in social
cognition already appear in the phases prior to the onset of FEP. In
this sense, disturbances of social cognition have been considered
by some authors as a possible trait marker of schizophrenia®®.
Social cognitive impairments would have trait-like qualities that
precede the onset of the disorder and are candidate endophe-
notypes for schizophrenia'’'-22, These impairments could be
already present in the premorbid phase and be manifested subtly,
in the form of poorer premorbid adjustment. In this sense, social
cognition may be considered as a vulnerability marker for
psychosis to be contemplated in psychosis detection algorithms
to reduce false positive identification. A review article?? on social
cognition in the ultra-high-risk population concluded that deficits
in certain social cognitive abilities appear to be present.

We found some limitations while working on this review, for
example, that most of the retrieved literature focused on only two
components of social cognition: Theory of Mind and emotion
recognition. One of the reasons for it is the availability of
assessment instruments. However, it should be noted that there
was a great variability among the included articles in instruments
to measure both constructs. Likewise, there was considerable
diversity in the assessment of premorbid adjustment using
different instruments (PAS or medical chart reviews?>, and Brief

Published in partnership with the Schizophrenia International Research Society
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Intelligence Test** or NART*', among others, respectively), with
the PAS®>65, being the most complete instrument used. Besides,
some studies analyzed premorbid adjustment considering social
and cognitive domains. Others assess premorbid adjustment only
considering premorbid 1Q. This variability in the measurement
instruments may be behind the lack of consensus in some studies
that do not find a relationship between social cognition and
premorbid adjustment. Another explanation for the lack of
consensus in some studies could be due to the retrospective
nature of the premorbid adjustment variable. A high percentage
of patients with psychotic disorders have cognitive impairment,
including memory difficulties. This can make it difficult to
remember information that occurred in previous phases to the
onset of the disease. Finally, another limitation is that we did not
include the concept of “cognitive reserve” in the search terms, as
an umbrella term for premorbid adjustment, but this term was not
included because it can refer to cognitive domains before and
after the onset of schizophrenia. In the same vein, we have not
included in the search MESH terms; however, we have included
those relevant words related to our aim.

In the light of the results of this review, we make the following
recommendations for future studies: a) The assessment of social
cognition and premorbid adjustment should be consensual to
reduce heterogeneity factors that may hinder comparability of
results across studies. In this sense, regarding social cognition, we
recommend assessing specifically the subcomponents rather than
the global construct, placing greater emphasis on the study of the
domains of social perception and attributional style. With regard
to premorbid adjustment, the most widely used scale has been
the PAS that allows the assessment of premorbid adjustment
across the life cycle and by sub-components. The PAS scale is an
objective instrument and measures broader concepts than
premorbid 1Q, but we recommend not using the general subscale
of the PAS for this purpose, as some items assess aspects related
to the morbid phase®; b) According to a previous study®
supporting the idea of considering the premorbid adjustment as
a broad concept that encompasses not only social and cognitive
aspects, other areas of the person’s life, such as family, vocation,
personal well-being, interests in life, energy levels, economic
independence and also those related to the way social informa-
tion is processed, should be taken into account when clinical
professionals are exploring the premorbid phase. In this sense,
social cognition aspects should also be assessed in the premorbid
phase of psychosis, among others; c) Due to the heterogeneity of
the assessment methods used in the studies comprising this
review, it has not been possible to perform a meta-analysis. In the
future, it will be necessary to meta-analyze the influence of
premorbid adjustment on the mental processes behind social
interactions; and finally, d) In order to improve the quality of the
information collected about the premorbid phase, more studies
should be carried out focusing on people in a high-risk state of
psychosis. In addition, a greater number of prospective and
longitudinal studies should be carried out in the future, which
would have their starting point in the prodromal phase, making
way for causality.

CONCLUSIONS

This comprehensive review reveals a noteworthy connection
between certain domains of social cognition, particularly Theory of
Mind, and premorbid adjustment. However, there is a need for
additional research to explore the relationships involving social
perception/knowledge and attributional style. It is crucial to
emphasize that longitudinal studies focusing on the early phases
of psychosis, before its onset, would provide valuable insights.
There is a suggestion to examine functioning in premorbid
phases, considering not only social and cognitive functioning but
also in terms of social cognition.
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The findings indicate that interventions such as metacognitive

training should be considered in the individualized therapeutic
plans for patients with psychotic disorders who have experienced
an impoverished premorbid phase. It is also recommended that
future studies address and meta-analyze the influence of
premorbid adjustment on social cognition.

Reporting summary

Further information on research design is available in the Nature
Research Reporting Summary linked to this article.
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