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Psychosocial stress, interpersonal sensitivity, and social
withdrawal in clinical high risk for psychosis: a systematic

review

A. Georgiades'*™, A. Almugrin’, P. Rubinic', K. Mouhitzadeh', S. Tognin

' and A. Mechelli’

Stress has repeatedly been implicated in the onset and exacerbation of positive symptoms of psychosis. Increasing interest is
growing for the role of psychosocial stress in the development of psychosis symptoms in individuals at Clinical High Risk (CHR) for
psychosis. A systematic review was therefore conducted to summarize the existing evidence base regarding psychosocial stress,
interpersonal sensitivity, and social withdrawal in individuals at CHR for psychosis. An electronic search of Ovid (PsychINFO,
EMBASE, MEDLINE, and GLOBAL HEALTH) was conducted until February 2022. Studies that examined psychosocial stress in CHR
were included. Twenty-nine studies were eligible for inclusion. Psychosocial stress, interpersonal sensitivity, and social withdrawal
were higher in CHR individuals compared to healthy controls and there was some evidence of their association with positive
symptoms of psychosis. Two types of psychosocial stressors were found to occur more frequently with CHR status, namely daily
stressors, and early and recent trauma, while significant life events did not appear to be significant. Greater exposure to
psychosocial stress, emotional abuse, and perceived discrimination significantly increased risk of transition to psychosis in CHR. No
studies examined the role of interpersonal sensitivity on transition to psychosis in CHR. This systematic review provides evidence for
the association of trauma, daily stressors, social withdrawal, and interpersonal sensitivity with CHR status. Further studies
investigating the impact of psychosocial stress on psychosis symptom expression in individuals at CHR and its effects on transition

to psychosis are therefore warranted.
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INTRODUCTION

Clinical High Risk for Psychosis (CHR), also known as prodromal,
At-Risk Mental State (ARMS), and Ultra High Risk (UHR), denotes an
elevated risk of developing psychosis’. CHR individuals are
assessed using the Comprehensive Assessment of At-Risk Mental
States (CAARMS) assessment tool®> to determine one of three
syndromes: attenuated positive symptoms (APS) (sub-threshold
psychotic symptoms), brief limited intermittent psychotic symp-
toms (BLIPS) (brief psychosis lasting less than one week), or
genetic risk and/or deterioration (GRD) (Positive family history of
psychosis plus a decline in functioning)?. The CHR concept was
devised in order to identify at-risk individuals thereby affording
the opportunity for preventative strategies®.

Psychosis has been deemed to be a multifactorial polygenic
disorder with heritability estimates ranging between 31% and
44%*5, While this finding suggests that the etiology of psychosis
involves a significant genetic contribution, environmental insults
are also thought to play a critical role. Adverse life events have
repeatedly been implicated in the development of First Episode
Psychosis (FEP)” with 89% of FEP patients reporting one or more
adversities compared to 37% of controls®. Specifically, childhood/
adolescent sexual, physical, and emotional abuse, physical/
emotional neglect, separation, and institutionalization were
4-17 times higher for the FEP group. Moreover, for each
additional adversity, the risk of psychosis increased 2.5 times®.
Similarly, CHR individuals were found to have experienced
significantly more severe adverse events than controls, regardless
of trauma subtype®. Specifically, CHR individuals were 5.5, 2.5, and

3.1 times as likely to report emotional abuse, physical abuse, and
bullying victimization, respectively®. Yet, it is clear that not
everyone who develops psychosis has experienced severe
adversity, such as abuse, neglect, or separation, and that other
environmental factors may also play a significant role. Specifically,
psychosocial stress is emerging as a possible contributory factor in
the onset of psychotic-like experiences in CHR individuals'®.
Psychosocial stress has been defined as any social or cultural
situation that causes physical, emotional, or psychological strain
on an individual''. The physiological effects of psychosocial stress
include increased heart rate and variability, skin conductance,
decreased brain  volumes, inflammation, alteration in
hypothalamic-pituitary adrenal axis function, and increased
cortisol secretion'?. Psychological consequences of psychosocial
stress include reduced self-esteem and motivation, increased
negative affect, aggression, and withdrawal from social situa-
tions'2. These negative effects can increase the risk of psycho-
pathology, which is consistent with the Stress-Vulnerability
Model'®. This model posits that an individual's predisposing
bio-psychosocial vulnerability (biological, psychological, and
social risk factors) interacts with stress caused by various life
experiences leading to the manifest illness such as depression,
anxiety, as well as psychosis'3. Therefore, an individual with a
high bio-psychosocial vulnerability will only need to experience a
low level of (internal or external) stress in order to develop
psychosis; while in contrast, an individual with a low overall level
of bio-psychosocial vulnerability will need to experience a high
level of stress in order to manifest the illness. Behavioral
Sensitization has been proposed as a possible mechanism to

"Department of Psychosis Studies, Institute of Psychiatry, Psychology, and Neuroscience (IoPPN), King’s College London, London, UK. ?Brent Early Intervention Service, CNWL,
NHS Foundation Trust, 27-29 Fairlight Avenue, London NW10 8AL, UK. ®email: anna.georgiades@kcl.ac.uk

Published in partnership with the Schizophrenia International Research Society


http://crossmark.crossref.org/dialog/?doi=10.1038/s41537-023-00362-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41537-023-00362-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41537-023-00362-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41537-023-00362-z&domain=pdf
http://orcid.org/0000-0002-1983-9135
http://orcid.org/0000-0002-1983-9135
http://orcid.org/0000-0002-1983-9135
http://orcid.org/0000-0002-1983-9135
http://orcid.org/0000-0002-1983-9135
https://doi.org/10.1038/s41537-023-00362-z
mailto:anna.georgiades@kcl.ac.uk

A. Georgiades et al.

account for the relationship between stress and psychosis
symptoms'?. This notion suggests that cumulative exposures to
environmental insults produces an increased sensitivity to stress
and elevated emotional responses to similar stressors subse-
quently experienced'®. Indeed, early experiences of trauma and
life events have been found to contribute to increased stress
sensitivity in adulthood'®"'7 and patients with psychosis have
been found to react with more intense emotions to perceived
stress in daily life compared to controls'®'°, giving credence to
the behavioral sensitization concept. Therefore, the stress-
vulnerability model denotes the effects of cumulative stress on
a pre-existing trait vulnerability, while the concept of stress
sensitivity refers to the magnitude of affective arousal in response
to repeated stressors.

Exposure to psychosocial stress has been found to be higher in
the CHR individuals compared to the general population?’.
Contrarily, another study found that the exposure to psychosocial
stress may actually be comparable between these groups but was
found to have a greater negative impact in the CHR group?'.
Indeed, a greater perception of psychosocial stress was associated
with more severe positive symptoms in a CHR group compared to
help-seeking controls?2. Greater subjective distress in response to
psychosocial stressors in CHR individuals may in part be
accounted for by individual constitutional characteristics such as
personality and temperament??, in addition to their level of
sensitization, whereby repeated exposure to stress leads to an
elevated affective response to subsequent stressors'*%3, It is
important to note that most measures of stress do not
differentiate general stressors from psychosocial stressors perhaps
because most, if not all, stressful events would contain a social
component, highlighting the difficulty in ascertaining the
differences between these two types of stressors. However, it is
possible that they may exert similar effects on the stress response
system if they are both appraised as challenging, threatening, or
harmful®*. It has therefore been suggested that the appraisal of an
event as stressful, rather than the type of event, may be important
in understanding the relationship between stress and the onset of
psychosis?®.

In regards to possible constitutional factors, interpersonal
sensitivity refers to the undue and excessive awareness of, and
sensitivity to, the behavior and feelings of others. This concept
comprises of interpersonal awareness, a fragile inner self, need for
approval, separation anxiety, and timidity?®. High levels of
interpersonal sensitivity have been characterized by avoidant
behaviors such as social withdrawal and appeasement behaviors
so as to avoid conflict or rejection by complying with the
expectations of others?’. The aforementioned coping strategies
employed by individuals with high interpersonal sensitivity
inadvertently affects social performance and functioning®.

Alongside personality traits, behaviors such as social withdrawal
have also been investigated in psychosis. Social withdrawal can be
defined as retreat from interpersonal relationships usually
accompanied by an attitude of indifference and detachment®®,
Social withdrawal often leads to social isolation, loneliness,
disturbed sleep hygiene, loss of support, and the development
of psychiatric conditions°. Substance misuse, mood disorders,
and psychotic disorders are one of many psychopathologies that
can be associated with avoidant behaviors such as social
withdrawal. In relation to psychosis, some have suggested that
it precedes its onset®!, while others argue it is a consequence of
the disorder?. Compared to controls, CHR individuals exhibit
greater levels of social withdrawal®>, which is associated with
increased symptomatology, such as positive and negative
symptoms, reduced psychosocial and occupational functioning,
and increased suicidal thoughts and substance misuse®°. These
behaviors in turn may contribute to the formation and persistence
of psychosis symptomatology. Indeed, higher levels of social
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withdrawal have been associated with an increased likelihood of
transition to psychosis®*.

Psychosis symptomatology therefore appears to be influenced
by a plethora of social factors such as psychosocial stress,
interpersonal sensitivity, and social withdrawal. The aforemen-
tioned social factors have been observed to influence the
development of symptoms and the progression of the illness, as
well as impacting on long-term outcomes. Nevertheless, the
reliability of these associations within the literature remains
unclear. Furthermore, it remains unclear whether social factors
are precipitating factors, perpetuating factors, or both. Therefore, a
synthesis of the existing literature may help to elucidate the
influence of psychosocial stress in individuals at CHR and its role in
the transition to psychosis. To date, no systematic review has been
conducted on the impact of different types of psychosocial
stressors in CHR individuals incorporating the role of social
behaviors and personality characteristics.

Therefore, the aim of this review was to summarize the existing
evidence regarding the relationship between psychosocial stress,
interpersonal sensitivity, and social withdrawal on transition to
psychosis in CHR individuals. The following outcomes will be
considered in the included papers: CHR status vs. controls,
psychosis/affective symptomatology, and rate of transition to
psychotic disorders.

METHOD

Protocol and registration

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines®>. Methods and inclusion criteria were
specified in advance and documented in a protocol registered
with the International Prospective Register of Systematic Reviews
(PROSPERO; PROSPERO registration: CRD42021264478).

Search strategy and selection criteria

A systematic search of Ovid (PsychINFO, EMBASE, MEDLINE, and
GLOBAL HEALTH) was conducted, including studies from database
conception to February 28, 2022. The following search strings
were used: (at-risk mental state OR ultra-high risk OR clinical high
risk OR attenuated psycho* OR prodrom* OR transition or conver*
or psycho*) AND (interpersonal sensitiv¥ OR interpersonal aware-
ness OR relational sensitivy OR social withdrawal OR social
avoidance OR social network OR social stress* OR social advers*
OR psychosocial stress*).

Any length of follow-up and any date of publication were
included. Eligible studies measured psychosocial stress, interper-
sonal sensitivity, or social withdrawal and CHR status. Studies
written in languages other than English and conference abstracts
were excluded from the review. The study selection process is
summarized in the PRISMA flow diagram (see Fig. 1).

Data extraction process

A data extraction form was developed in Microsoft Excel. One
review author (PR) extracted the following data from the included
studies: (1) participant characteristics (CHR status) and the
included paper’s inclusion and exclusion criteria; (2) outcome
measures (psychosocial stress, interpersonal sensitivity, social
withdrawal); (3) additional outcomes (including symptom severity,
transition to psychosis, early/recent trauma); (4) statistical analysis
used; (5) risk of bias assessment outcome; and (6) main findings
(including means, standard deviations, effect sizes, and confidence
intervals, where available). Study screening was performed
independently by one reviewer and was subsequently cross-
checked by a second reviewer (KM). Disagreements were resolved

Published in partnership with the Schizophrenia International Research Society
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Identification of studies via databases and registers

Records identified from:
Databases (n = 5222)

Identification

Records removed before
screening:

Duplicate records removed
v (n = 538)

|

!

|

Records screened

> Records excluded**
(n = 4518)

(n = 4684)

Reports sought for retrieval

(n = 166)

Screening

(n = 166)

Reports assessed for eligibility

Reports excluded:
No CHR (n = 33)
Not measuring social stress,

|

social withdrawal or
interpersonal sensitivity

(n =33)

No full-text available (n = 53)
Review, meta-analysis or
qualitative study (n = 17)

Studies included in review
(n=29)

Included

Virtual reality (n= 1)

Fig. 1 PRISMA flow diagram.

by consensus. All study designs were included in the review,
except case studies.

The Grading of Recommendations Assessment, Development
and Evaluation working group methodology3® was employed to
assess the quality of evidence by examining the following
domains: risk of bias, consistency, directness, precision, and
publication bias. The quality of evidence was therefore rated as
high, moderate, low, or very low. The risk of bias and certainty
assessment was also performed.

Analysis

Due to the expected low power and sparsity of literature, a
descriptive summary of findings was planned. Summaries of each
study were written in a Microsoft Word document, which,
combined with the data extraction form and the Grading of
Recommendations Assessment, were used to draw out analytical
themes. No additional analyses were conducted.

Published in partnership with the Schizophrenia International Research Society

RESULTS

A total of 5222 articles were retrieved during the initial search and
4684 articles remained following de-duplication. Through the
initial screening involving title and abstract review 4518 articles
were removed, thus 166 full-text evaluations took place. The full-
text evaluations resulted in 29 articles matching the inclusion
criteria for this review. Articles were excluded if they did not
examine CHR status and at least one of the following variables:
psychosocial stress, interpersonal sensitivity, or social withdrawal.
Studies were also excluded if no full-text was available, if it was
classified as a conference abstract, was not written in English, and
if the study examined virtually constructed social situations rather
than real-life occurrences.

Study characteristics

This review included 29 studies published from 1999 to 2021, with
most of the studies published from 2011 onwards. Out of
29 studies, 25 of them were carried out in Western countries
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The NOS assessment—cross-sectional studies.
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(USA, Canada, UK, Netherlands, Italy, and Australia), while only
4 studies were carried out in non-Western countries (China, Seoul,
and Brazil). The total sample size of included studies was n = 3143.
The sample size ranged from n = 25-764, with the average sample
size consisting of 108 participants. The participants were mainly
recruited through Universities or specialized clinics and GP
referrals, while all the assessors possessed a relevant postgraduate
or doctoral degree. Out of all the included studies, 16 were cross-
sectional in design, whereas 13 were longitudinal (1 to 5-year
follow-up). In addition, one study employed a combined cross-
sectional and longitudinal design.

Population characteristics

Participants’ age ranged from 16 to 29 (average = 20). In terms of
gender, males comprised more than 50% of the sample in all of
the studies. The measurement of socio-economic status was not
reported in 6 studies, while other studies measured educational
achievement, employment status, or social class. The average
years spent in education for CHR subjects was ~13.69, which was
reported in 4 studies, while 6 studies looked at education level
through the highest level of attainment. Three studies reported
that the highest level of education was high school, while
3 studies reported it as university completion. Eight studies
examined employment status of the clinical sample with 4 studies
reporting higher rates of unemployment amongst CHR population
and 4 studies reporting the opposite. The ethnicity of study
participants was only reported in 13 studies. The samples were
predominantly Caucasian, ranging from 50-80% of the sample.
The exception was two studies®’*8, which included a higher
proportion of ethnic minority participants. Lastly, control groups
were demographically matched to the clinical sample.

Clinical and psychosocial stress measures

The following measures were employed to determine CHR status
and transition to psychosis: Structured Interview for Prodromal
Symptoms (SIPS)*°; Comprehensive Assessment of At-Risk Mental
States (CAARMS)?%; Prodromal Questionnaire (PQ)*°; Schizophrenia
Proneness Inventory-Adult*'; Present State Examination (PSE)*%;
Scale of Prodromal Symptoms (SOPS)**; Diagnostic Statistical
Manual-Fourth Edition**; Diagnostic Interview for Psychosis**; and
the Structured Clinical Interview for DSM Disorders (SCID)?C.

Furthermore, the frequency and severity of psychosocial stress
was measured using the following outcome measures: Childhood
Trauma and Abuse scale?’; Behavior Assessment for Children-
Second Edition (BACS-2)*; The Schedler-Westen Assessment
Procedure-2000%°; The Daily Stress Inventory®?; Childhood Trauma
Questionnaire®'; Coddington Life Events Record®? Life Events
Scale®3; Kiddie Schedule for Affective Disorders and
Schizophrenia-Present and Lifetime version®#; Schedule of Recent
Experiences®>; Trier Inventory for Chronic Stress (TICS)S; Psychia-
tric Epidemiology Research Interview Life Events Scale®’; and
Individual and Structural Exposure to Stress in Psychosis-risk-states
Interview’®,

Lastly, the concepts of social withdrawal and interpersonal
sensitivity were measured using the following scales: Premorbid
Adjustment Scale®®; Social Interaction Scale®®; Social Functioning
Scale®'; and the Interpersonal Sensitivity Measure?®.

Risk of bias and certainty assessment

The risk of bias assessment is summarized in Table 1 for cross-
sectional studies and Table 2 for longitudinal studies. The certainty
assessment was conducted using the GRADE criteria and deemed
the effects and conclusions of this systematic review as moderate.
The moderate score was given due to the high consistency,
precision, and directness found in the included studies. The
potential for risk of bias was due to lack of blinding and the
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possible effects of confounding variables, which prohibited
granting a higher-ranking score.

Total
follow-up quality
score

rate

Effects of psychosocial stress, social withdrawal, and
interpersonal sensitivity on psychosis risk

From the included studies, 16, 8, and 5 studies examined the
T T T T T T T e e e e e effect of psychosocial stress, social withdrawal, and interpersonal
sensitivity on risk of psychosis in individuals at CHR, respectively
(see Tables 3-8).

Loss to

length

Psychosocial stress and psychosis risk

From the total of 16 studies, 13 studies reported higher levels of
psychosocial stress in the CHR group compared to controls, while
- e e e e e e 3 studies found no difference between these groups (see Tables 3
and 6). The significant association was mainly driven by the
presence of trauma (10 out of 13 studies), while the non-
significant associations defined psychosocial stress as significant
life events (2 studies) or as daily hassles (1 study).

- - - O 0 — — All ten studies examining trauma noted significantly higher
levels in CHR individuals compared to controls. Similarly, the two
studies examining general psychosocial stress also demonstrated
significant associations with CHR individuals compared to controls.
However, the two studies investigating significant life events
found no difference between CHR and control groups.

Nine studies measured the association between the psychoso-
- = = = =0 — O cial stress and symptom severity. Five studies found increased
symptomatology (positive and/or negative) in CHR individuals
who experienced greater rather than lower levels of psychosocial
stress, and 4 studies found no relationship between psychosocial
stress and symptom severity. Seven studies examined risk of
transition, and 3 studies found an association between elevated
psychosocial stress and increased risk of transition to psycho-
sis216263 Greater exposure to life events and distress associated
with these events were found in CHR individuals who transitioned
to psychosis compared to those that did not®', while emotional
abuse increased the risk of transition to psychosis 3.8 fold in CHR
individuals®®. Perceived discrimination also increased risk of
- e e e e e e e e e transition in CHR individuals by 52.4% for every unit increase in
scores on lifetime perceived discrimination®2.

Assessment Follow-
of outcome up

Outcomes

other risk
factors

Adjust for the most Adjust for

important risk

Comparability
factors

interest was not present at start

of study

Social withdrawal and psychosis risk

Eight studies examined social withdrawal in CHR individuals (see
Tables 4 and 7). All but one study®* reported higher levels of social
withdrawal in individuals at CHR as compared to controls. One of
the studies examined social withdrawal prior to CHR identifica-
tion® while the others measured its presence in individuals
deemed to meet CHR criteria. Four studies examined the
association between social withdrawal and psychosis symptoma-
O = =~ O = = — — — — — — — tology, two of which found a positive correlation, while the other
two found no association between the levels of social withdrawal
and the worsening of psychosis symptoms in CHR individuals. Two
studies found higher levels of social withdrawal and subsequent
conversion to psychosis.

Ascertainment Demonstration that outcome of

of exposure

non-exposed

cohort

Interpersonal sensitivity and psychosis risk

Five studies examined interpersonal sensitivity in CHR individuals
(see Tables 5 and 8). All five studies found significantly higher
levels of interpersonal sensitivity in CHR individuals compared to
controls. Only two studies examined interpersonal sensitivity in
relation to psychosis symptomatology and a positive correlation
was found for both positive and negative symptoms. Lastly, no
study included in this review measured the effect of interpersonal
sensitivity on transition risk.

Representativeness Selection of

of exposed cohort

Table 2. The NOS assessment—Ilongitudinal studies.
Selection

Kline et al.3®
Kraan et al.'3?
Kraan et al.'>3
Masillo et al.'34
Mason et al.'3®
Stowkowy et al.®?
Trotman et al.?’

De Vos et al.'?®
De Vylder et al.'?®
Dragt et al.®
Freitas et al.’>°
Jang et al.'®

Study
Carol'?”

Published in partnership with the Schizophrenia International Research Society Schizophrenia (2023) 38



A. Georgiades et al.

*syuawIssasse edjuljd Buunp | 1noge Buuinbul
40 2d>uepodwl By} SAUIISPUN WBY-J|3S pue ANEPIDINS YIM UONERIDOSSe

S) pue s|enpiApul YHD Ul (1D) ewnell pooypjiyd o sdusieassd ybiy syL
‘210D0S

3|0y 1 [EI120S (S4D) 3|edS Buluondunyg |eqoo
(SY40S) 3jess buiuondun4 jeuonednddQ pue |edos

(I-aid>s ‘-ans)

SIDPIOSIP || SIXY 73 | SIXY 104 (AIFNSQ) Al-Sapiosia

%C’9 :19plosig
Ajeuosiad auliapiog
%C'L -19plosig
Aljeuosiad |edAyoziyds
%S :sasoubelp JaYy10
%91 :19pIosig

95 adueIsgns

%L 19piosiq buiney
%L'E

uapiosig d1wAYIsAg
% aplosig Avixuy
%C¥9 49plosig
anIssaidaq Jofepy

Qul|aseq wuey-yas pue AlepIdIns SYYYD 941 pue 2102s [e101 1D Y3} Usamiaq |eluUS\ JO |enuely |ednisnels %0 :Sdlg
(00 =d ‘€2°0 =) uone|2110d dAlIsod JuedYIUBIS B Sem 3I3Y3 49ASMOH  pue diisoubelq ayl 10) MIIAISIU| [BDIUI]D PaINIdNIS %L :SAYD 46%/W Z€
‘'SSWODINO [BUOIIDUNY PUB Sy YUM PIleID0SSe ssa.lsIp ‘AIISASS SdY JO S|9Ad| (SNVS) %/°C8 SV 4HD 18
duljaseq pue 3103s (210} D1D dY3 UdIMISq pabiawa suole|a110d Juedyiubis oN swoldwAs aA1IBIN JO JUSWSSISSY BY) 404 3[BDS  (SINYYYD) 3ILIS [RIUSIA ‘papiI0d3I dn moj|o4
‘ewnes (SHdg) 31eds Buney dulelydAsd Joug  HSIY-1Y JO JUSWISSISSY jJou AP1IUYIg Yiuow 7| g1 1@
AJ4es Jo w0y suo 1se9| 18 paduaLadxd (9%/'z8) odwes YHD jo Auolew ay| (D1D) d41eUUONSIND EwiNel] Pooyp|iyD aAIsusyaidwo) (€¢) 8l Jeuipnibuo 19 SOA @
(444
|edeLRu|
SDH Ul payiodal 8€/0%
S911PIgIOWOd ON uejseoned)
wr00=d %cl ‘aHAaVY /L
'66'C = (001'L)4] ‘@6€ 104 Buljj013UOD USYM SIUSISD[OPE DH PaYydlew %L. *aSld 3delg
yum pasedwod s|aAd)| [0s110d Bunsas pareas)d Apuedylubis pamoys dnoib yHD %EE :sIvpIosiq A1vIxuy L/€
*SOH 03 pasedwod swoidwiAs [L00°0 >d ‘80°LL = (61°85)H] dAiebau %0€ ueisy 49€/W 0€
pue [L00°0>d ‘29°ZL = (€9)3] @AnIsod aiow Apuedyjubis pamoys dnoib YHD 'SI9pJOSIp POO LL/LL 4 €T/ vE
'SOH 03 pasedwiod [L00°0 >d ‘Ly'y = (£L1)1] (SdIS) dluedsiy DH 99
SSAISIP ||B4DAO JO S[PAd| J9YB1y Apuesyiubis pue [£000 =d ‘LOE = (LLL)] swordwiAs |ewoipoid (9v'2) Tr'8L YHD £§
SJUDAS |Nyssalls Jo Aduanbauy saybiy Appuesyiubis payiodal sjenplaipul YHD (1s@) A101udAu| ssanS Ajleq J10j MIIAISIU| PRINIDNIIS (€9°'1) ¥0'61 Jeuipnyibuo] /z11018D
%01/%S1L
‘aH/av
%L1/%SL
‘asid
%L1 %L1/%SL
'sisoydAsd 1oy ysu ybiy [ediuld je synpe BunoA pue syuadsajope /%21 apIosiq A1vIxuy 1y10
10§ ueAdR4 99 ybiw sdiysuone|as pjiyd-luaied pue ssaais |e1dos Yyjoq 1obiey %SS 1o [eeiynpy
A|snoaueynwis 1ey} SUOIUSAIRIUL ey} 3s966Ns 03 UIPIAS |euolyppe apiroid /%St 4SPIOSIP POOW %¥E/%0E
sbuipuld ‘sisoydAsd 10} ys1 1B ISOY) 10} SS241S [eID0S Jsulebe Joldey aAd104d %8 :SdIg ueiseone) 4 LS/ €T
e 9q Aew diysuone|as pjiyd>-juaied aanisod e eyl 1sabbns sbuipuy asay ] %Pl :SAYD %6%/%SS 4 9Z/WOL
(L00=174 ‘SE0=d 'v6'0— = [Z6} ‘SL'0— = q) syuedidnued joiuod Bupjds-djay %8L ‘SdY uedudwy  (Bupeas-djsH)
31 40 JUBPIAS sem uolie|as Juedyiubls ou (S1'0 =124 ‘L00'0 > d ‘LL'E — =26l (SdIS) uesuyy DH 09
'€£°0— = Q) SSaA3s [e1d0s uo (¢-OSvg) uonipy  swoidwAs |ewoipold (81'€) 69°SL H4HD 9€ 1®
12949 aAnebau Juedyiubis e pey sdiysuoneas pjiyd>-juased ‘syueddipied yHD Jo4 PU09S ‘UBIP|IYD 10§ WDISAS JUSWISSISSY JOIARYDY 10J MBIAIDIU| PAINIONAS (¥'2) LL'SL  [euondas-ssol) 19 A9juag
(dvD) 9l0y
'swoydwAs ploysaiyigns Jd3e| pue ewnes} pue [edOS :39|ed§ BuluoldUNS JO JUSWSSISSY |eqo|D
Jo A101s1y e uPamiaq uonerdosse ue Joj poddns Aieuiwijaid 190 syNsas 9say | 9leds asn Bnug pue joyody %6'85/%SS
*}|9S JO 9suds Ja100d e pue A}3Ixue pue uoissaidap JO S|9AS| pasealdul (SAd) 2|35 uoneujwdSIg PaAISdId payodas uejseoned) 408/W 001
aAey 03 A|9yj1| 240w 1M Bulk||ng pue ewnes) 3sed paduaupdxa pey oym asoy| (SYS) 9|eds A1Ixuy |eos sa11IpIgJowod oN (8L =as) 40SL/WOLT
's9jew YHD uey) ewnesy aiow Ajpuedyiubls payiodai sajewsy (SVIS) 9[eds A1dIXUy uondeIdU| [e1D0S (SdIS) 561 JH 081
YHD 's|0J3u0d 03 paledwod (S0°0 > 4 ‘68'v— = 2) Bulk|Ing pue (500 > d '89'8— =2) (5509) d|eds eWAYDS 210D Jalg  swoldwiAS [ewoipoid (8L'¥=as) gHD 09€ o183
ewneJ} Jo sadA) aiow Apuedyiubis pasusuadxe syuedpdiied yHD (SAD) 9eds uoissaidaq Atebje) o) MaIAISIU| PaINIdNIS 86'8L  |PUOINDAS-SSOID  UOIbUIPPY
(sjosuod
/4HD) (4/W
:o1jes Japuab)
(sjo43u0d/4HD) (sjosauod (sisoubelp 1 uoiedo|
S9IUPIQIOWOD 1 pasn  /YHD) AudIuyd Jaquinu) sjdwes (21ep)
suonedijdwi [ed1uld pue sbuipuy uiepy saInseaw awodINQ  |enuew pue sisoubelq  (QS) abe uespy ubisap Apnis Joyiny

(91 = u) euan1d uoisn|pul m.C_uwwrC Sa1pnjs JO sdijsii|rdeleyd ssalls _m_UOmO£U>mn_ ‘€ 9|qel

Published in partnership with the Schizophrenia International Research Society

Schizophrenia (2023) 38



A. Georgiades et al.

‘dn-mo||0} Jeak-

1e sisoydAsd 01 uonisues} pue (33|6au [edisAyd pue [euonowa ‘asnge [enxas
‘asnqe |edisAyd ‘asnqge [euonows) sajedsqns A1IsiaApe pooypliyd sy Jo Aue pue
$91025 AISI9APE POOYP|IYD [P10] USIMISQ PUNO) SEM UONRIDOSSE JuedyIubIS ON
‘dn-mo||o} Jeak-y 1e pue auldseq 1e swoidwAs aAsod Jo A1IaAS aY) pue

(SY40S) 3|ed5 Bujuondung jeuopednddQ pue [eI>0S

(SVIS)

s9|easqns ALSISAPE PooYp|Iyd US3MISC PUNO) SeM UOIIRIDOSSE Juedylubis oN 9|eds A19IXUy UOIDRISIU| [BID0S 4 €9/ 0§
(%6 L) 19916au [edisAyd pue (9£'99) 123|6au [euonows (I1@q) II-A103udAU| UoIssaIda 3P3g  (SWHYYD) 1e1S [QIUSN %9t KAouly 4HD €11
“(%8'72) asnge [enxas ‘(%6'0¢) dsnqe [edisAyd ‘(%/'9%) dsnqe |euonows (4S VISIY-IV JO JUBWISSISSY %¥S Yaana dn moj|oy 1ed, ¢ zel 1@
1SMOJ |04 Se sem AYisiaApe pooypliyd buiiodas sjenplalpul YHD Jo abejusdiad syl -D1D) W04 10YS-241eUUOIISIND Buwinel| pooyp|iyd aAIsusyaidwo) (r's) s'sT |euipnyibuo 19 ueeny
%S8L/ % vl 1Bylo
%€ 19pJosIp JaY1o /lepeinniy
%L L/%S8 %80 uelsy
:19PJOSIP 9SN 9DURISANS  949°| UBDLIBWY
'%C'9%/%8'SY :aHav oAlleN
'%9¥T/%L LE *\AS1d %Y vE
(50'0 > d) bupjuiyy ssolpuelb “%Y'SE/%8"0S ueiseaned
yum pajeldosse Ajpuedyiubls a19m sewnes) JUSJOIA-UOU S[eNPIAIPUL YHD 104 149pIosIQ A1BIXUY %19t uedLIRWY 4LL/W 8V
(S00=d '86'L— = [¢LI1 ‘¢5'L =aS ‘S¥'L =DH % 6v uesuyy (sTL=U)
10y saunsodxs uesw ‘£9'L =S ‘20°C = YHD 10} sainsodxa ueaw) dnoub DH /%19 :49piosiq POO (szL=u) s|dwes |ejo|
31 uey} sainsodxa ewnels) swndyl| 10w Appuedyiubis pasiopus dnosb YHD sy L (d (SdIS) s|dwes |elo] DH 9
(1000 =d ‘(52’9 = [L1X %S'¥9) SDH O dANL|3I (%58) -SAVSH) UOISISA SWINSJIT pue JUdsald 1us1ydozIyds  SSWOIPUAS [ewolpold (EL'€) 9v'9L 4HD 09 ge @
YHD ul Jaybiy sem 1UaA3 duo 1ses| 1e Buiuodal sjenpiaipul Jo uonsodoid sy pue $I9pIosIQ SANIBYY J0) SINPIYDS SIPPIY J0) MIIAISIU| PAINIDNIS (85°7) €51 |euipnyibuo] 19 aulpy
'sOH ueyy dnoub YHD ul Jusjeaaud Appuanbaiy siow
21am 109|63u |edisAyd pue jeuonowy 'sdnoib 434 pue yHD usamiaq uoddns
|ID0S puR SIUIAD 3l ‘ewnel) POOYP|IYD UO DUIYIP 1uedYIUbIS ou sem 19y
'sOH ueyy uoddns |eos
SSS| PUB SJUSAD DJI| JUSI3J SIOW ‘BwNel} PooYyp|Iyd 3I0W pey s|enplAlpul YHD
(S0°0 >d) 4VD pue (100 > d) [e3oL SdIS (S0°0 >d)
SANISOd SdIS YUM UONE[d1i0D dAIISOd e Pamoys [e101 S37 dJIYMm ‘(S0°0 > d)
12101 SdIS YHM uone@1i0d aanisod pamoys [e1o] D1D ‘dnoib YHD 3yl u|
(€0°0 =d) SDOH ueyl moddns (SSSd) 3]eds 1oddng |e1d0S pPaAIRdIad
Ajiwey ua100d passassod YHD ‘urewop-gns (S4) 1oddns Ajiweq uj ‘(AjAndadsas (S37) 9[e1S SIUSAT 91 9sauly) ueH 09
'L0'0 =d Pue €£0°0 =d) SDH UBY} [210] SSSd UO J9MO| pa10ds sdnoib YHD pue d34 EN /359Uy 46C/WTE
(#00'0=d) -O1D) w04 1I0ys-dileuuoisany ewnel] pooyp|iydy ueH 78 46E/W v
SOH Yum paisedwiod sjuans a4l| [e30} 10w Ajpuedylubis e pasusuadxe dnoib YHD (SHAVIN) 3]eds buney uoissaidag SDH ul pawodau /asauIyd 46L/W LE
‘(KlpA1dadsal ‘600°0 =d PuUe L000 >d) SOH ueyl pasedwod 139|63u Biaqgsy—A1swobiuopy sa111pIgJowod ON uey ss JOH 19
je21sAyd pue 139|6au [euonows uo Jaybiy Apuedyiubis paiods sjenpliAlpul YHD (4¥D) uondUN4 1UBWISS3SSY [eqo|D (SdIS) 62 €1E HHD €8
“(KjpAnadsal ‘L000 > d PUe 2000 =d) SDH (SSNVd) ~ sdwolpuAs Jewolpoid (¥'8) 8'8C d3d 9s 6111
ueyy Jaybiy Ajpuedyiubis paiods sdnoib YHD pue d34 ‘|e10l DLD Y1 JO suwuLl u| 9|edS SWOIPUAS dAIRBSU pueR SANISOd 10) MBIAIDIU| PRINIONIS (5'8) S°9¢  |euondss-ssol) 19 Bueny
‘swoldwAs Asolpuesb yum pajeja4i0d AjpAiebau 109|6au jeuonows pue
|ea1sAyd seasaym ybnoyi/ysaads paziuebiosip yum pale|a.10d 109|6au jesisAyd
pue ‘saiyjewsoude jenidadiad yum pale|a.410d asnge [edisAyd ‘sjenplaipul YHD u| SOH ul payodas
'snje1s YHD Yyum paileldosse aq o1 Jeadde 109|69u jeuonows pue S2111pIgJOwWod ON
|ed1sAyd pue ‘asnge |enxas pue ‘[edisAyd ‘jeuoniowa se ysns ewne} pooypjiyd (SdOS)
"129|63u |euonows pue |edisAyd Joj puNoy SI9M SOUIRYIP ON swoldwAs
(1000 >d ‘60°TZL = YHD ‘€6'S8 = $|0J3U0D Hjuel ueaw) |ewoipold Jo 9|eds
9snqe [euoilows pue (£00'0 =d ‘ZS0LL =HHD ‘L9'¥6 = S|013U0D Huel uesw) (SdIS) 4 99/W 0§
asnge |enxas SSWOIPUAS [ewoipold ‘papiodal 48S/W 6T
(42000 =d ‘£9'LLL =YHD ‘L 8'E6 = 5|013UOD Djuel uesw) 104 M3IAIS1U| PaIN1ONAS 0u Aidluyig DH SLL
asnge |edisAyd (Dd) sareUUONSIND (LEY) 60°ST 4HD /8 ost'1®
:uo Jaybiy Apuesyiubis paiods sjenpialpul YHD ‘sOH 01 pasedwod (D1D) 241eUUONSIND EWNRIL POOYP[IYD |ewo.poid 9yl (L1'Y) 8L'¥T |euipnyibuo] 19 seyLud
(sjosauod
/4HD) (4/W
:ones Japuab)
(]042U02/4HD) (sjonuod (sisoubeip uonedso|
S9IUPIQIOWOD 1 pasn  /YHD) Audluyld Jaquinu) sjdwes (21ep)
suonedidwi [esiuld pue sbuipuy urepy S2INseaw sawodInQ  [enuew pue sisoubelq  (Qs) abe uesyy ubissp Apnis Joyiny

panunuod € ajqeL

Schizophrenia (2023) 38

Published in partnership with the Schizophrenia International Research Society



A. Georgiades et al.

'sawod1no buinoidwi ui jepysusq aq Aew uonejndod siy1 ul adualjisal
Buinosdwi pue sjpAa| ssaa1s bupnpai 1e peiabiel suonuaAlRlul [edosoydAsd
1ey1 1s966ns synsal ay| *s1010e) 9A1133104d Ul SUDYSP payIew pue ssa.ls
lerosoydAsd jo sjans| ybiy adusuadxa sjenpialpul YHD 1yl moys sbuipuy asay |
‘W93)sa-4|9s Aq paiesspow 10U sem

diysuoneas ay1 1eyy pue sainseaw woidwAs yioq 1oy Joidipaid juedyiubis
AJluo 3Y) sem ssauls 1ey) pajeanal saskjeue uolssalbal a|din|y 9|eds Huney
JuleIYdASd Jalig ay) uo swoldwAs aaissaidap pue aAnsod 319A9S 10w YUM
P31eID0OSSe DI9M W3]9S JOIMO| pue S|9Ad| ssails Jaybiy ‘dnoab yHD sy1 u|
's|os3u0d ueyy buidod aanoe pue 1oddns |eos Jamo| payiodas dnoib

YHD 9yl pue ‘s|o;1uod 01 pasedwod Wa1s9-J9s Jamo| pamoys sdnoib uaned
yiog ‘syusned 434 o1 pasedwod sjpAd)| ssaas Jaybiy Ajpuesyiubis pariodas YyHD
asnge |edisAyd

1sed panodas oym asoyy ui Jusnbaly siow a1em s1x91 pue 19|6au [euonowS
Jo A103s1y 1sed e yum yoogaded 1o9|6au [edisAyd pue asnge |enxas jo Kioisiy
1sed e Ylim paje|dosse sem )0ogadeq pue sixa) ela bulk|ng ‘(1eyd,) sabessaw
1UelSUl pUe 3000ade4 ‘sabessaw 1xa) eIA Bulk|ing a19m paniodsi sadAy Jusnbaiy
150w 9y “Bulk|ingquagh> padusuadxs Buirey pariodas syueddied YHD JO %8€

'$9402s Bujuonduny samo| pue swoldwAs

dA11D9Je/|eIaUdb ‘saljewloude [en3dadiad ‘ssausnolIdsns 919A9S 0w

YUM paie[a110d Ajpuedyiubis sem sjusAd dijewnel) [euosiadiaiul Jo Jaquinu ay |
sbunes

(SSdSW)

10ddng [eIDOS PAAISDISd JO 9]eDS [RUOISUSWIPIINIA

9|e3s 340D Jolg

(SY3S) 3jeds Buney wadisa-y|as
(4¥D) uoI1dUN4 JUSWISSASSY |eqo|D
(S4dg) 3|eds Buney duielydAsd yaug
(SDIL) ssaaS J1uoayD jo
1UBWISSSSY dY) J0) AIOJUDAU| JBLIL

Buik|inq4agA> uo suolnsanb
Pappe yum (D1D) 24ieuuonssng ewnell pooypjiydy

sOH ul payodai
S9111pIgIOWOod ON
%L :aSld

%L :43plosip

SAISINdWO2-3AISSISqO

%LE KxIxuy

%L elwAyisig
%06 :uolissaidag
sanlpiqiowod YHD

(SWHVYYVYD) 21815 [eusy
MSIY-1Y JO JUSWISSISSY

anIsusyaidwo)

(SdIS)

S9WOIPUAS [ewolpold
10} MIAIBIU| PINIDNIS

'sdnoib yloq ui
ueisesned 9,08
(6£7€) Lv'TT
(¥ze) €0

(€°€) £91

%/ pauodaiun
10 umouyun
%91 eleiiniy
%L

Japuels dyided
JBY1O/uedLIRWY

4GL/WGL
4v7L/WOolL

DH o€

4HD 0€

d3d ze
|eUO11285-5501D)

49T/ ST
4HD 0S

o183
Jaussanid

iz '1®

|euoI}das-ssol) 13 pnebepy

Bujuonouny Jomo| pue swoldwAs aAdS e/[eI2Ub ‘sduegINISIp [enidadiad EYEN]
DI9AS DIOW YIIM Pa1e|asiod Ajpuedylubis sem SJUSAS dilewned) Jo Jaquinu oy ‘s9|edS [e1d0S pue 3|0y :Buluoldung [eqojn %S UedLIRWY
‘ewinel} 3Noyum syHD ueyl sbunes buiuonduny (D-1531) uaJpiiyd -ueduyy/oe|g
JOMO] SE |]9M Se ‘SdOS Yl uo swoldwAs aA1d9)e/|eIauab pue sadueqinisip 10} A1ojudAU| BUlUIDIDS SIUDAT dlewnel| (SdIS) %8 uelsy 4¥S/W 61
Jenidadiad a19As 10w Ajpuedyiubis pey A1031siy ewnes} e Yyum sjenplalpul Y4 (SdOS)  SOWOIPUAS [BWOIPOId  9%ZS uelsedned) 4HD €01 oz 18
SJUAS Dilewnel) 0} aInsodxa awiayl] payiodal sjenplAlpul YHD JO %19 swoldwiAs sty SISOYDASJ JO JUDWISSISSY JOJ |EDS 10} MIIAIDIU| PINIONIS (T¥) 8L  [euondas-sso1) 19 AMI0T
(£200=d ‘6ETL-LL'L =D %S6 ‘8L°€ =HO) uonisuen
0} painqguiuod Appuedyiubis asnge [euolzows Jo A1olsiy e ‘sadAigns Jayio
9Y3 Joj Bui|jo13u0d JYe ‘leyl PaMOoYs solled sppo paishnipe sy) JO uoieuiwexy
(S90°0=4d ‘L¥'9 01 S6'0 =D %S6 ‘Ov'C = HO) SisoydAsd
0} UO}SURI} 10} XSI SY} SSBAIDU] JOU PIP JUSWILDI W P|Iyd [e10} ‘UoIppE U|
‘Juedyiubis Ajjeonsiels sem sisoydAsd 03 uonisuel) pue Juswieasyjew jo adAigns
|enpIAIPUI YDBS US9MISQ UOIIRIDOSSE S} JOj SOIje) SPPO SleleAlUN Sy} JO SUON
(100 =d) %E'8 = S|01U0D SDH Ul pajiodal
‘ez = Sased ‘asnge |edisAyd sa1)pIgJowod oN
(L00°0 > d) %E EE = S|OAIU0D ‘9’9, = S3SED 1139|63U [BUOOWS %CL
(1000 >d) %L'£T = S|01u0d SIS DI_USYH 1 SV 4TC/W 9T
'%G'79 = sosed ‘asnge |euonows %/°S *SdINg 40CL/W6EL
Juswileas}jew pliyd Jo wloy ydes Joy jusiedde (D3D) 241eUUONSAINY ddUBLAAXT siqeuue) %¥'8 :SAYD OH 8
SeM 2DUIYIP SIYL “(L00°0 > d) SDH JO %t L1 01 pasedwod juswieasyjew (D1D) a41eUUONSAIND ewiNel] Pooyp|iyd %.'8L SV payodas 4HD 65T
POOYPIIY> JO WIO) BUO 15e3] 18 PadURLAXS pey s|enplApul YHD 3Yl JO %S (I-Q1DS) S49pIOSIP || SIXY 7 | SIXY  (SINHVYVYD) 21€1S [eausy 10U Aidluyig dn mojjoy
‘(SYluow g 1e / pue ‘syluow g1 1e €1 ‘syiuow 9 151y syl ulyim pauonisuel) 1oj (AI-NSQA) Al-SI9PIOSIQ [eIUSIA JO [enuely [eDSIIeIS  YSIY-1Y JO JUSWISSISSY (E€Y) 86'€C yiuow g ec1®
L1:(%6°LL) LE Sem sisoydAsd 01 pauonisuesl 1ey) sjenpiAipul YHD Jo JSquinu ay|  pue diasoubelq syl 10y MIIAISIU| [BDIUID PAINIdNIS aAIsusyaidwod (S'p) £L'2T Jeuipnubuo] 19 ueeny
(S]043U0d
/4HD) (4/W
:o1jes J3puab)
(S]013u02/4HD) (sjosu0d (sisoubeip 1 uonedo|
S21IPICIOWO0D 1 pasn  /YHD) Aidluyls Jsaquinu) sjdwes (91ep)
suopeddwi [estud pue sbuipuy urepy s2Inseaw awodINQ  |enuew pue sisoubelqg  (Qs) obe uespy ubisep Apnis Joyiny

panunuod € ajqeL

Published in partnership with the Schizophrenia International Research Society

Schizophrenia (2023) 38



A. Georgiades et al.

‘3WOIPUAS uoRIoNIDJ 73 YSIY
J139UID) §TYD ‘SIsoYdAsd aposid] 1sii4 474 sty YBIH [ediuld YHD ‘swoldwiAs droydAsd pajiwialul pawl| JaLg Sd/7g ‘DwoipuAhs swoldwAs d130ydAsd JUSIUWIRIUL JOlg Sd/g ‘DUOIPUAS DAINSO4 Pa1enuany Sdy

%C'6C/%6'€E
Jluedsiy
%€'8/%S'81L
‘sujewop sjuessaidapnue 2del
woldwAs ssoide awil J9A0 panosdwi sjuaned 1sow ‘s110yod YHD paleall Jaylo Buinledal 961  DUO URY) IO
Ul Sy "SN1el1S [edIul]d JO 91e[DI0D B SB JUBAD|DJ J0U DIDM SIUDAS 3)l| pariodai-§|os sonoydAsdiue %TY/%T9
'91e1S YSU-sISoydAsd 9y Jo 2injedy 2400 e BuIdqg I YIM Ju1sisuod ‘swordwAs BUIAIDIDI %l  UeDLBWY UelSY J0L/W ¥L
JJewoipoid, Jo abues SpIM B YIIM PaleIDOSSe SeM 9DURID|0) SSaU1s palleduw] s|enpliAlpul YHD %8°'02/%T 6T 4SL/N 0S
s (SdOS) uesuswy DH ¥T
J9A0 uonouny pue swoldwAs ‘9duelsjol ssans ul Jusawaroidwi jo A1o1dsfen swoldwAsg ueduyy 4HD S9
e SeM 3J9Y) 1J040D paleall siYy) U] ‘swoldwAs YylM UOI1eIDOSSe OU 910q pue ‘SOH |ewolpold jJo 3jeds %L£'99/%7' 9 dn moj|oy) Jeak 1
pue yHD ul 3jgesedwod a1am SIUBAS 41| ‘Iseliuod Ag ‘uonduny Jood pue ‘A1aixue (SdIS) ueiseoned) Jeuipnubuo
‘uoissaidap 03 uonippe ul ‘swoldwAs aaiebau pue aARISOd YUM awil JSAO  (W-4yD) UOIIdDUN JO JUBWSSISSE [eqo|b paylpow Y|  SSWOIPUAS |ewoipoid ¥'€) ot pue P
pajeIdosse sem YdIym ‘9oueid|o} ssa11s paliedwl pajesisuowadp sienplalpul yHd pJi033Y SIUSAT 317 S,U0IBUIPPOD 10) MBIAISIU| PRINIDNIIS (£’€) 6L  |euondas-ssor)  JIpJAA @
%L'01/%9'8
|edenau|
%€ 6E/%07
uejseone)
‘suonezi|en3dasuod ys1-sIsoydAsd ssauis-sisaylelp pue s|apow dAldIpald wiojul %9°€/%9°'8
Aew pue spoliad |eausawdo|anap ssoude AJLIDASS SS241S PuUe SI0SSD11S/51010.) ueduRWY
3SI [EIUSWUOIIAUD dAIRINWIND 0} ainsodxa Bbuuojdxa 1sabbns synsas asay | YInos/|esusd
‘POAISSQO S19M %E71/%9°8C
2insodxa Jo AQ1UdASS dANeINWND pue swoldwAs aAIebaU UIDMIDQ SUOIIRIDOSSY 3oe|g
‘aduedylubis %/'S
|eonsiels yoeosdde jou pip syuiod swiy Ja1ued 1oy suosedwod ‘A|gelou ‘abuel SDH ul pawodau uelsy yinos 4Z2/W9
abe g1-{71 a1 10} saduasayip dnoib juedyiubis pue ‘obues sbe g1-|| 9yl o} S911pPIqIOWOd ON %EV1/%9'8 48L/WLL
soouJaYlp dnoib Buipuas) a1om 319Y) JuswdolPASp SsoIde AJIDASS SS211S 104 (SdIS) uelisy 1seg JOH 8T
*A1149ASS ssau1s 191ealb pue sJUdAS aJow Bulsiopus piemol papuall YHD ybnoys 9[edS (dSIS|) SIS NSU-SISOYDIASH Ul SS3IIS O}  SIWOIPUAS [ewOoIpOld (Z1'2) 00T YHD s€ ozLl®
‘SJUIAD DAIIR|NWIND dWIID)I| JO} PAAIDSCO 10U dJaM SdudIaylp dnoub jueoyiubis 2Insodx3 |e4n1dNAS puUe [eNpPIAIPU| BY | JOJ MIAISIU| PAINIONAS (16'L) €9°07  |euonD9s-ssol) 19 sebuep
*$10SS911S JULIND
0] SUOI1De3J 3SEAIDUI ABW SJUIAD |NYSSDIIS 0] 2INSOAXD SWIIDH| SAIRINWND
Pa1eAd[D pue ‘AUARISUDS SIS pue Ssalls paualybiay jo pouad e si aseyd SOH ul payodas
LJewoipoid, ay1 1ey) a1edIpuUl S}NSSI BY] ‘|NJSsa41s d1ow se (HQ) Ss|sseH Ajleq S91}pIgIOWod ON 4¥8/IN 82
1U31IND pPales 37 WOJY $S311S dIow (SdOS) 40€L/W ¥81L
pasuaLadxe OYMm DS0Y] ‘UOIIRZIHSUDS-SSDI1S JO SDUDPIAS SWOS OS|e SeM IdY ] swoldwAs JH Z91
‘poniwal swoirdwAs [ewolpold asoym asoyy o1 pasedwod |ewoipold jJo 3jess ‘papJoda YHD PLE
SJUSAD W04 Ssa43s Ja1ealb pue 37 jo Aduanbaly 193ealb e payiodas sisoydAsd (SdIS) 10U AMdIUYI3 dn moj|oy
0} passalboid oym 3soy3 pue ‘|nJssalls 2I0W Se SIJUDAD palel s|enplAlpul YHD (S37) 9|eDS SIUSAT 31T  SSWOIPUAS |eWOIpPOId (LLv) vS6L Yiuow g e
'sDH 01 pajedwod (37) SIUDAT 9)I7 240w 01 insodxd pariodal sjenplAlpul YHD (1s@) A101udAU| SsaNIS Ajleq 10j MIIAISIU| PRINIDNIIS (8L'Y) 66'8L Jeuipnubuo 19 uewlou]
*(S|043U0D 10J 94G°LS SNSISA {°Z/) uoneulwldsIp
Jo adAy auo 31ses| 1e Bupusuadxs pariodai Jley ueyl 0w pue ‘(S|osuod
10} 9% 'L L SNSIDA Z'9p) ewnes) Jo 2dA1 auo 3ses| 1e Bupusuadxe paliodal
syuedidinied YHD dY3 JO Jley AleaN ‘(S|0JIU0D 10) % §'8T SNSIAA €°€S) Bulk|ing 46€EL/W LL
Jo 2dA1 auo 3ses| 1e bupusuadxe pariodal syuedpinied YHD Jo jjey ueyl aion SDH ul pawodau 4 8CZE/W 9€¥
'sisoydAsd 03 pauonisuely syueddipied 98 ‘pouad dn-mojjoy Jeak-Z ayy JIAQO S91IPIQIOW0d ON %EYS/%E LS JH 08T
'sisoydAsd 01 UOISISAUOD J3e| JO Jo1dIpald (SdIS) ueiseone) YHD ¥9/
B SeM UONeUIWLIDSIP PaAIdIad AjuQ °s|oJiuod Ayyesy ueyl uoneulwLdSsIp S9WOIPUAS |ewo.poid (L9¥) €£'61L dn mojjoy Jeak ¢ N R E)
paaiediad pue BulA|ing ‘ewnesy aiow Apuesyiubis pariodal sjenpialpul yHD 9Jeds 9snqy pue ewnel] Pooypjiyd 10j MIIAIDIU| PAINIONAS (€T'¥) 0S'8L Jeuipnubuo]  Amoymols
(sjosauod
/4HD) (4/W
:on3es J9puab)
(s]01U02/YHD) (sjonuod (sisoubelp uonedo|
S9IUPIQIOWOD 1 pasn  /YHD) Audluyld Jaquinu) sjdwes (21ep)
suonedidwi [edjuld pue sbuipuy ulepy S2INSeaWw dwodInO  [enuew pue sisoubelg  (QsS) abe uesy ubisap Apnis Joyiny

panunuod € ajqeL

Schizophrenia (2023) 38

Published in partnership with the Schizophrenia International Research Society



A. Georgiades et al.

10

‘dnoib 434 10 YHD 10} s210ds (S4S) Buiuonouny

|eos aAneuenb jo Aue pue swoldwAs aanisod
U99M19q PAAIISYO SUOIIL[DLI0D JURdYIUBIS OU 919M I3y L
(L0'0>d ‘€50=1)

A1210s Ul uonedidiied pue (L0 >d ‘850 =4) SS1IANDE
31| ul Buneddied (L000 > d ‘89°0 =4) d1ed-J|3S YIM
Aynoyyip a1ow pajedipul osje swoldwAs aanisod aiow
paniodal oym dsu 1e asoyy ‘Ajjesyidads ‘Ajuo dnoib yHO
9U1 O 219M SUOIRIDOSSE INOJ 9saY] JO 331y} ‘Aljigesip
JO sainseaw aAnelenb ayy pue swoldwAs aAnt
U29M19q A|UO PUNOJ DJ9M SUOIB[LI0D JUedYIUbIS
‘(3|doad

yum Buoje Humesb pue uonedlUNWWOD [euosiadiaiul
quawsbebus |e1dos/jemelpyim “a'1) buluonouny

|e1d0s Jo sainseaw dAleljenb pue aAneuuenb

410 JO S|9AS| PseaIddP YUM paieldosse a1am swordwAs
QAIssa1dap Jo s|aAd| paseasnul ‘dnoib YyHD ayy Jo4
's9]easqns asayy

J0 Aue uo JaY1o Yoes wouy JayIp 10u pip sdnoib 434 pue
YHD 9yl "SOH Yyum pasedwod ‘A1a100s ul uonedidnied
pue ‘sanianoe 31| ‘sjdoad yum Guoje buniab ‘ased-yjos
‘uonesIUNWWOD pue Bulpuelsiapun :s3jeIsgns Buimo)|oy
9yl uo Ayndyjip atow Apuedyiubis bupusudxs

(SdS8) [e3S eiqoyd [eros jaug

paniodal sdnoib d34 pue YHD Yl ‘SYAOHM 3y} UO (SSYQ) 9Je3S ssans Aaixuy uoissaidag 40L/WOL
's19y10 yum Apusnbaly asow bunesiunwwod (SV40S) 9Jeds JL/WEL
21am Aayy se ‘dnoub YHD 9yl UeyY] UOHEDIUNWWOD  JUSWISSasSy Buluondung jeuonednddQ pue |e1dos ‘papiod3s 46/W LL
Jeuosiadiaul uo 13119 Appuedylubls pawiopad sOH (SYAOHM) Il 3[eds 10U AdIUYI3 JOH 0T
'SOH Ueyl [9A9] Jamo| Apuedyiubis e 1e Buiuonouny  JuswWISsassy Aljigesig uoneziuebiQ yijesH plopm (5'7) 00°TT YHD 0T
se pajes asom sdnoib Y10 Ing UBYI0 Yded Woly JaYIp (S4S) 9/e35 Butuonduny [eos (SWHVYYVD) 3115 [eIUSIN sty (£T) sLoz d34 0T vou'1®
Apuedyiubis 1ou pip s3103s SY40S s,dnoib 434 pue yHD (SHdg) 9[eds buney duelydAsd joug -1y JO JUBWISSISSY dAIsusya1dwiod) (0€) soze |eUOI1D95-5504D 19 ybiv|pnyd
‘Buruonduny
Jeuonnedndd0/s1wapede pue a0 palledw pue 1d3je
palun|q pue elnge ‘uonijoAe jo swoldwAs sanebau
pue ‘uoiezijealap pue uollezijeuossadap Jo swordwAs JapJosip 1ueyap |euonisoddQ g
DAIIBIDOSSIP (59115 JIapun uaym Ajje1dadss ‘sedusuadxa aHav 9
|enidadiad 4o Bujuoseas snojewoue pue ppo ‘uoissaidap “1I9pJosip anissaidap Jofey 9
pue ‘A1aixue jo sbuiesy duoydsAp yum ‘uonenbaisAp ‘elwAyisAq
|eUOIIOWS ‘SUOISUSWIP PajUdLIO0-19Yl0 pue “I9pJosIp dlued 0L
pa1uslIo-4|9s Y1oq ul ‘uonezijelusw paisiedw Aj91aAs “Japiosip buneg ||
‘s3ybnoy) |euolssasqo ‘siayio piemol uopidsns ssaudxs ‘avo vl
01 A>uspus) e ‘uodafal Jo Jesy pue “uawsselequd salIpIgiowod JH
‘ssouAys ‘aweys Jo sbuldd) Yim pareidosse D AN €7
‘sdiysuoiie|as jeuosiadiaiul Jo adueploae :papnjdul dnoib g J21sn|D 8¢
HYHD 9y jo sanijeuosiad Jo aAndudSsp 1sO0W 19m pue v J21sND 6
$9102s ueaw 1saybiy sy pey eyl swiall Y-00Z-dVMS YL sasoubpip dnoib qd
‘dnoib gd Inoyum DH ay3 ueyy sjeds Huluonouny Japiosip aAIssaidap Jofepy 9 48E/W LT
-YBIH V-00Z-dVYMS 9Y1 Ul S210DS UBSW J9MO| pue $3|eds ‘elwAyisAg 9 40€/W 0€
dd 3UeplOAY pue SUlSPIOg V-00Z-dVMS Y3 Ul $3103s ‘1spJosip diued 0L ‘P3plodas 40€/W 8¢
ueaw 1aybiy Apuesyiubis pey sdnoib ad pue YHD ayL avo vl Jou AId1uyi3 ad oYUM dH 65
'sdnoif g4 noyum DH pue ad ayx sasoubpip YH> (1) 91 ad Yum DH 09
uey) sajeds a4 edA10ziyds pue ploziyds v-00Z -dVYMS (V-00Z-dVMS) s3uadssjopy (SdIS) sawoipuAs 1) 91 4HD 85
9y ul s210ds ueaw Jaybiy Apuedyiubis pey dnosb yHO J10J 9INP3J0Id 1UBWISSISSY UISIA-ID|PAYS  [eWOIPOId J0) MIIAIDIU| PRINIdNIS (o1) 91 |euondas-sso1)  ,,,’[e 18 luup|og
(sjonuod (S5]043U0d/YHD)

suonedidwi [es1uld g sbuipuy ureyy

S9Jnsesaw awodINQ

(S]1043U02/4HD) SINIPIGIOWOD
3 pasn |enuew pue sisoubeiq

/4HD) Aidluyis
(as) abe ueapy

(4/W\ 013l 19puab) (sisoubelp
Jaquinu) ajdwes ubisap Apnis

uoneso|
(210p) Joyiny

*(8 = U) eudId uoisnpul BuesW SIIPNIS JO SIIISLIDIDRIBYD [EMRIPYHM [BID0S

‘v 9lqel

Published in partnership with the Schizophrenia International Research Society

Schizophrenia (2023) 38



A. Georgiades et al.

11

‘uonisuesy o} dn pousd

SY1 Ul saUIPRp JaYyLNy 1yl buluonduny pigiowsaid
Jood jo ain1did e yum 1uL1sISUod aie sio11pald asay ]
'C’9 O ohel sppo

pue (9%98) A1dy1dads pue (9%t8) AlAlIsuas poob BuiplaiA
1paid A|ybiy osje asem suoneupdn|ey
Dose/ejuopayue ‘1d3ye a1eudoiddeul
Jo pajun|q ‘Buiuonouny sjoJ Ul Juswiiedwi payiew
‘Bupjuiyl [edibewy/sya119q ppo Buissasse swall [enplAlpu|

(4¥D) Buluonoun4 Jo JUsWISSIssY |eqoD

(VSHH

/(asyH) fQvixuy 3 uoissaidaq 1oy sojeds Huney
(SNVS pue Sdvs) swordwAs

9A11EBON puR SANISOd JO JUSWISSASSY J0) S9[eDS
(S4dg) sjeds Buney duelydAsd jaug

(SSdY) swordwAs

1edA10z1y>S pue |ewoIpold JO JUSWISSISSY
(34S) ddusuadxg 1UIBY JO SNPAYIS

uoissaidaq 9|
‘sisoubeip oN 0T

'sonsuadeIeyYd Alljeuossad jedA1oziyds jo aduasaud jo (STD) 9eds 3y jo Ayjend %LE :SdINg 4 SE/N 6E
22169p ay) sem Jopipaid paseq-sjeds d|qeljdas 1sow Y| (3adi) uoneuiwexg %92 :SAYD ‘papiod3s YHD ¥L
dn-mojjo yiuow 19pIosiq Al[euosiad [euoneulaiu] %8S :SdV 10U AIdIUYI3 dn mojjo} yiuow |
-Z1 1e s1soydAsd 01 uonisuel) e apew (%0S) S|enpPIAIpuI /€ (VSd) o]eas uawisnlpy [e1os pigiowsaid eLRIUd IDVd (87 €L Jeuipnyibuo ceL 1€ 39 uosepy
'$OH Yim pasedwod saniAnoe [eposoid pue ‘9ousiadwod
—>aduapuadapul ‘@duewiopad—aduspuadapul
‘Jolneyaq [euosiadialul ‘lemelpyim/auswabebus [eros
:Buissaippe s9jeIsqns ay) Uo sa103s Jamo| Ajpuedyiubis sonhjoixuy ¢
pue sa102s abeiane Jamo| Apuesyiubis pamoys av-+dv ¢
‘S191J9AUOD pUE S$J91I9AUOD-UOU “°1 ‘sdnoib YHD ylog (Qv) swuessaidapnuy ¢
‘SyuoW €L sem Apnis ayi Ui uoisn|dul Woly (dv) 2n0ysAsdnuy oL 48L/W 0¥
UOISI9AUOD 0] SWI] UBSW dY] '€ SeM SUIUOW 7 J91je pue :uonedIpaw dulelYdAsd 402/W LE
7 Sem SYluOW {¢ pue Z| Usamiaq ‘9 sem syiuow g| isiy (SSNVd) 3[e2s ‘papiodal DH 8S
3y} Buunp sisoydAsd 01 Pa1IdBAUOD oYM S[enpIAIpUl YHD SWOIPUAS dA11EBIN pue JAIISO4 10U AIdIUYI3 4HD LS
40 Jaquinu Y] *sisoydAsd ||nj 01 PALIBAUOD S|enpiAIpUl (SWHYVD) 218315 [eQus|N sty (9°¢) 8°0C dn mojjo} yiuow |
YHD £§ 941 Jo €1 ‘pouad dn-mojjo} yauow-z| Y1 buung (S45) 9je3S BuluonduNyg [B10S -1y JO JUBWISSISSY SAISUBYRIdWOD (8€) €1 [eutpnyibuoT 1er1e 38 Buer
SOH Ul pa1iodal S3IUPIGIOWOod ON
% :49piosip Aljeuosiad |eposnuy
(#0'0=d)
yoaads passpiosiq Yum uoneldosse juedyiubis e pue ‘9€ :0IARYD] [epIdING
(S0°0 =d) Ss_UppPO ‘0 :9PIOSIP SAIS|INAWOI-9AISSISQO
'(80°0 = d) 13j4e PaILISAY ‘95| :Aouspuadap |oyod|y
(60°0 = d) uoneapl [epINg 'Oty :1PIOSIP BAISSAIdDpP JOUIN
(600 = d) UONL|OS! [eI20S ‘94| :DWOIPUAS dAIssaidap Jofey
(600 =d) Aunnisuas |euosiadiaul SalipIqiowod YHD 49L/W9l
‘(80°0 =d uone|os} [el>0s pooyp|iyd (1-savs) ‘Papiodal 48¥/W¢CS
SIS UOISISA dwnayIT - eludiydoziyds j0u Ad1uyi3 DH t€
9y1 Jo sajgeleA Buimojjoy syl oy aduedyiubis spiemol pue $I9pJosIQ SANIYY 10} 3NPaYdS o 1'LT 4HD 001
puaJ) e paleIISUOWSP S[enpIAIpuUl YHD ‘SDH 01 pasedwo) (SIS) AdK10zIydS 10y A101ULAUl PaINIONIIS (3Sd) uoneulwex3 el JUIsAId 87 91T |euondas-sso1) o, ’|e 39 sebpoH
BY10 £
syuessaidepnuy £
onoydAsdnuy /|
uonedIpaw uo 10N L
:uonedIpaw dulelydAsq
%YL :S9 + 444D
%'l :S9 + SdIng
%Vl 'SdINg
%C Y :SY + 494D
‘saljewoue %C't ‘SY + Sding
|eluawdolaAspoInau Jo uondsal e 3q Aew 1 se %€'8 1S9 + SY + 444D
‘s1soydAsd Jo 19suo siipaid Juswisnipe pigiowsid 1ood %E€'8 :S9 + SV + SdiNg
*(L00°0 = d) S|enpiaipul YHD Ul sisoydAsd %TTC SY 4ST/W Ly
01 uoysues paipaid Apuedyiubis [emespylm |edos %98 :Sd + SV BY10 Lz 4HD L
*sisoydAsd 01 uonisues ayy apew sjuedpnied (SdIS) sowoipuAs ueiseone) |g dn mojjo) yiuow 9¢
papnppul ZZ dY1 JO (%H'97) 61 ‘SYIUOW 9¢ JI9AQ (SVd) 9[e2S uswisn(py pIqIOWald  [BWOIPOId 10} MIIAIDIU| PAINIONILS Ov) €6l Jeuipniuibuo] <ole 19 36eIQ
(sjonuod (5]043U0d/YHD)

suonedydwi [esuld 1 sbulpuy urepy

sainsesaw awod1nQO

(S|043U0d/4HD) SNIPIGIOWOD
3 pasn |enuew pue sisoubeiq

/4HD) Adtuya  (4/W onels 19puab) (sisoubeip g
(as) obe ueapy Jaquwinu) sidwes ubisap Apnis

uonedo|
(31ep) Joyany

panunuod ¢ ajqeL

Schizophrenia (2023) 38

Published in partnership with the Schizophrenia International Research Society



A. Georgiades et al.

Bio-psychosocial model of transition to psychosis

The biological and neurodevelopmental vulnerabilities that play a
key role in the stress-vulnerability model include hyperactivation
of the hypothalamic—pituitary—adrenal (HPA) axis, dysregulation of
neurotransmitters such as dopamine, GABA, and glutamate,
aberrant salience, increased stress sensitivity and emotional
reactivity to stressors, epigenetic effects (modification to the
genome that affect gene expression without altering the DNA
sequence), and gene-environment interactions (genetic factors
influence the impact of an environmental exposure on an
individual)®®=%8, Psychological factors include core beliefs and
appraisals, emotions, attachment style, social cognition (set of
neurocognitive processes related to understanding, recognizing,
processing, and appropriately using social stimuli in one’s
environment), and theory of mind deficits (the capacity to infer
one’s own and other persons’ mental states)®®~’3; while social
factors include the experience of trauma (physical, sexual, and
emotional abuse, physical and emotional neglect, and parental
loss), life events, and daily hassles”75,

Based on the findings of the present paper, we propose the
following Bio-psychosocial Model of Transition to Psychosis
(see Fig. 2). This is a conceptual framework for integrating the
influence of biological, psychological, and social factors in the
transition to psychosis. Bio-psychosocial vulnerabilities, coupled
with trauma/significant life events, lead to the formation of core
beliefs, which are re-activated in response to psychosocial
stressors. This core belief reactivation, in addition to the influence
of interpersonal sensitivity, appraisals of stress, and social with-
drawal, may give rise to increased affective arousal, which may be
further amplified by the influence of cognitive biases and
maladaptive coping. This affective pathway contributes to the
generation of anomalous experiences/sub-threshold psychosis
symptoms and the subsequent search for meaning for these
unusual experiences, which may then lead to the formation of

0.47).

associated with social functioning, whereas disorganized
and general symptoms were significantly correlated with
poor “independence-competence” in CHR individuals.

a decrease in negative affect and an increase in positive

individuals when with others was found, as indicated by
affect when with others compared to when alone.

interactions may alleviate their emotional distress.

severity nor with paranoia (PANSS: b = —0.11, P = 0.78;
Supporting patients to keep engaging in social

Positive and negative symptoms were not significantly
GPTS: b= —0.15, P

Social withdrawal did not significantly differ between
associations between social withdrawal and symptom

Social engagement/withdrawal, Interpersonal behavior,

CHR group scored significantly lower than HCs on:
and independence performance.

Main findings & clinical implications

stranger”). The

",

’

“lone” and “alone

with pet”) or they reported with whom they were

(i.e., “classmates’, “friends

family

" o
i

Social context and frequency. Participants reported CHR and HCs. CHR individuals showed no significant

percentage of time spent alone was calculated and An overall decrease of emotional distress in CHR

used as a measure of social withdrawal.
Positive and Negative Syndrome Scale (PANSS)

Social Functioning Scale (SFS)
Experienced Sampling Method:
whether they were alone (i.e

Green Paranoid Thoughts Scale (GPTS)

Outcome measures

f f manifest psychosis. This model suggests that an underlying bio-
3 ° - S o sychosocial vulnerability coupled with exposure to trauma/
o i) b=A 9 £ Hh o
g2 E’E 2. Eg 2 significant life events during one’s early life leads to the formation
58 2< g2 5:5@ 3 of core beliefs about oneself, others, and the world (e.g., I'm
%% 3< g2 392§ o worthless, others are untrustworthy, world is dangerous)”.
EQ v £ SE g% & & £ Indeed, compared to healthy controls, CHR individuals reported
e 245 ‘O =] = . . . .
cd a2 28 82g &< g significantly more negative beliefs about self and others and
0w 2S£, 8 82 288532 £ significantly less positive beliefs about self and others””. Moreover.
ga 955829 98258358 gnine Y be - o !
25 83059 T 2 63T 8 857 ¢ negative core beliefs have been found to partially mediate the
QE ExnQuVU.g ExVT 250 0 . . . .
25 OLAEEmMmE OB EIFVD relationship between childhood trauma and persecutory beliefs
oo UE<VUam—6 Uk~ Ewv—0m

and have been shown to be characteristic of patients with

AP antipsychotic medication, APS Attenuated Positive Syndrome, AS attenuated symptoms, BS basic symptoms, BIPS Brief intermittent psychotic symptoms syndrome, BLIPS brief limited intermitted psychotic

symptoms, CHR Clinical High Risk, GRDS Genetic Risk & Deterioration Syndrome, GRRF genetic risk and reduced functioning, SSRI Selective Serotonin Reuptake Inhibitor.

psychosis’®®1. These authors concluded that these findings

é% . provide preliminary evidence about the cognitive mechanisms

22 |2 om that may underlie the association between childhood trauma and
RE22Z |2528 A later risk for psychosis.

5 SE2|awt S SN Early experiences shape our attachment style and can lead to an

=88 | KRNI ¢ N& interpersonally sensitive style of relating, which would make the

5T individual hypervigilant to threat and hypersensitive to ambiguity

£2 and perceived rejection/harm from others”'8283  Social with-

E% drawal would remove opportunities to receive positive reinforce-

%_;C, ment/gathering corrective information, which would in turn foster

g'g;j ruminative/erroneous thinking, which would negatively impact

2% | B one’s mood®*. Psychosocial stress (trauma/significant life events/

%%% % e daily hassles) would drive subsequent appraisals of such events,

C58 | fe 22 z, such as “I am a failure/inferior/unlovable/vulnerable/weak” indu-

- 3 SE goT== 9z cing dysregulation of the HPA axis and the dopaminergic system.

g ABL | Oma == NN Appraisals of stress may also influence social withdrawal and

£ 5 interpersonal sensitivity, which both may in turn further reinforce

Sle q © the appraisal of stress. For example, an interpersonal sensitive

: :.g = g style of relating may misinterpret the actions of others as

0|56 ] 83 threatening/rejecting while ensuing social avoidance would

E g § g g § preclude the receipt of disconfirmatory evidence, thereby main-

=2 v [

taining the appraisal of stress.

Schizophrenia (2023) 38 Published in partnership with the Schizophrenia International Research Society



A. Georgiades et al.

13

‘slenplAlpul YHD ul Bujuonouny [e1dos

anoidwi 03 196.e) donynadelay) buisiwold e aq Aew AlAnIsus jeuosiadiaul
Buneasy pue Buissassy ‘Buiuonouny [BID0S JO S|PAS| MO| YIIM pajeIdosse

219m A1IAnIsuSs |euosiadiaiul Jo syoadse Alpiwi] pue ssauaieme |euosiadiaiul
'swoldwAs jewoipoid annebau

JO [9A3] BY) J3YBIY 3Y3 ‘(£+0°0 = d ‘0ZE'0= SJ) SI9Y10 WoOIy UppIY 3q 0} Spasu
pue a|geayijun si 3y} J|9s D401 JO Juul ue BulAey Jo 3sUds Y1 pue (Z00'0 =d
‘08%°0= S4) s4aY10 1uedyIubis wouy uonesedas 1noge A1vixue syl (000 =d
‘T6T°0= $4) suondeiaul jeuosiadialul 01 ANARISUSS ayl Jaybiy ay) ‘sjenplalpul
YHD U] 'sdnoub yioq ui swordwAs jewospoid aanebau pue Ayl

(SY :49) 3j0y
:Buiuonduny |eqo|n

Jeuosiadiaiul USIMISC PUNO) DI19M Ssuole[a.110d Juedyiubis Ajjednsnels (SS :4D) [e1os 409/ 8
'sdnoib yloq :Bbuiuonduny |eqo|n ‘paplodal 48L/W LT
ul punoj sem Ss :4H pue (Alplwi] pue ssauaiemy |euosiadialu]) sajedsqns (WSdI) ‘uonedipaw 10U AMdIUYIT JH 801
WSdI OM1 U9aM13Q UOoNe[D110D dAlRDaU JuedYIUbIS A|jeansiels v "sOH ueyl ainsealy A1ARISUSS ouelyaAsd paqudsaid 9%50T (92'9) LS8l 4HD 6€
$91025S SY:{D) pUe S :{D) I9MO| pue $3103S |\SJ| 19YbIYy pamoys sjenpialpul YHD Jeuosiadiaiu| (Dd) @4reuuonsan® |ewolpold (85°S) 9€°/L |euipnybuon] ez 12 39 OJlisey
'$9100s 9|eISqNS DIM dueploAe/adedss Yim parejaaiod Ajpanisod
Apuesyiubis a1am (L0°0 > d ‘SE'0=S1) 43S Jauul 3|ibesy pue (10°0 > d ‘05'0=54)
Aya1xue uoneledss (100 > d ‘Y€ 0=S4) ssaualeme |euosiadiaiul
(L0°0 > d ‘0t’0=S4) 2103s |\ISd| [e10) ‘YHD ue yum sjyueddiied buowy
'swoldwAs jewoipoid aAnisod jo
siaquunu JaybIy YlM paleIdOSSe || 2J9M SIS0 WOl USpplY g 0} Spasu pue
d|geaxIjun si 1ey) J|9s 101 JO Jduul ue Bulaey Jo 3sUS pue sIdYIo JuedYIubls
woJ} uoljesedas 1noge A1d1xue ‘suoildeldiul [euosiadiaul 03 AUARISUSS J9YDBIH
'ssausnoldidsns pue seapi ploueled Jo [9A9] oY1 Jaybiy aya ‘syuedidiied
YHD Buowe s2103s (LOO0 >d ‘TS'0=54) SdI 230} pue (1000 >d ‘L§'0=S1)
J19s Jauut aj1besy (LO00 > d ‘L£°0=s4) A1vixue uonesedss (L00'0 =d ‘25'0=S4)
ssauaieme [euosiadiaiul ayy Jaybiy ayl
(LO0'0=d ‘0°£ES=N)
DDM ddueplone/adedss pue ‘s9100s %L L/%S L
$3|edsqns SSyd (L000 >d ‘S'SEE =) SSaNs pue (L00°0 >d ‘0'Ly =) Kdixue s1vy10
‘(L00'0>d ‘0°€0C =1) (Ssva) %L°€C/%9°0€
uolssaidap sjaAs| Jaybiy pajesisuowsp sienplAlpul YHD ‘sOH 03 patedwod 9|edS ssalis A1vIxuy soelg
(1000 >d ‘S'¥¥9 = N) JI9s Jduul 31bey pue pue uoissaidag %8TL/%TE
(L00'0>d ‘SLy =n) Adixue uonesedss  (DDOM) dieuuonsanp uelsy 461/W0C
(1000 >d ‘0265 =N) buidod jo skem %Y'95/%9'LS 462/ L€
ssaualeme |euossadialul ‘(LO0'0 >d ‘0°LLS =N) (WsSdI) uejseone) OH 6€
21025 [e10} ANAINSUSS |euostadiaiul ainsea|\ ANARISUSS (ZTy) €0ve 4HD 79
UO $2J02s JaYDIY pajesisuowap sjenpialpul YHD ‘sOH 03 pasedwod |euostadiaiul (Dd) 24reuuonsanp [ewolpold (S0'v) €9'CT |euOI13D9s-5501D) 2z 12 39 OJlisey
SDH ul pa1iodal sa1pIgIowod oN
%T
1apJosip Ayjeuosiad |eposnuy
%¢ dlued/avo
‘%€ :uolneyaq |epIng
‘%l
00 =d) :I3pI0SIP dAIS|NAWO0D-9AISSISO
yooads palsplosig YUMm uolleidosse juedyiubls e pue (500 = d) SSSUppO ‘051 :Aouspuadap joyod|y
(80°0 = d) 123446 pa1dLISAY ‘Ot 49pPIOSIP dAISsaIdIp Jouly
(60°0 = d) uoneapi [epnIng ‘051 PDWOIPUAS dAISsaIdap Jofepy
'(60°0 =d) uonejos| [e1>0s salipiqiowod YHO 491L/W9lL
(600 = d) AuAinsuds [euosiadiaul (1-S@vs) uoisisp ‘paplod3l 48/ TS
'(80°0 = 4 uone|os! [e1>0s pooyp|iyd awnay - eluaiydoziyds pue Jou Aud1uyig DH C¢€
‘SIS 9Y1 Jo s3|qelien Buimo||of aY) 1oy (SIS) AdA10zZIydS 40} SIDPIOSIQ DANDAYY 10} BNPSYIS (T 1'ie HHD 001
2ouedYIUbIS SPIEMO] PuU4) B PalRIISUOWSP S|enplAlpuUl YHD ‘SOH 03 pasedwod K103UdAU| pPaINIdNIS (3Sd) uoneulwexy aiels Juasald (820 9lC |euon>9s-ssoly 11’18 39 s9BpoH
(S|013u03/4HD)
(S103U0d/4HD)  (5]013UOD/YHD) (4/W ‘ones 13pusb)
s9131pIgIowod Apiuyles  (sisoubelp x Jaquinu)

suoned|jdwi [ed1ul> pue sbuipuy urepy

saInseaw awodINQ 3 pasn [enuew pue sisoubeiq

(as) abe ueapy

o|dwes ubisap Apnis

uoied0| (d3eP) Joyiny

*(§ = u) el uoIsnPUL BuaW SIIPNIS JO SdlIsIIRIdRIRYD AN

1suds |euosiadiaiu]

'S 9|qelL

Schizophrenia (2023) 38

Published in partnership with the Schizophrenia International Research Society



A. Georgiades et al.

In addition, if the psychosocial stress experienced later in life is
thematically similar to the trauma/significant life events during one’s
early life, it may serve to reactivate pre-existing core beliefs, further
inducing a HPA stress response, elevated affective reactivity, and
heightened stress sensitivity. Increased affective arousal/emotional
dysregulation, in addition to the influence of cognitive biases, and
maladaptive coping (e.g, rumination, substance misuse, emotion-
oriented coping) may subsequently contribute to the formation of
anomalous experiences as typified in the CHR state. One’s attempt to
make sense of their experiences, otherwise known as their search for
meaning, may then lead to the formation of manifest psychosis, such
as delusions and hallucinations®”. The search for meaning refers to the
search for an explanation for anomalous experiences, recent events,
or arousal and in doing so; pre-existing beliefs about self, world, and
others are drawn upon®. These positive symptoms of psychosis in
turn may reflect exaggerated themes of pre-existing insecurities and/
or interpersonal concerns (e.g. repeated historical experiences of
childhood physical abuse is likely to lead to the development of a
vulnerability core belief, which would be reactivated by a critical
incident concerning physical threat from others such as a mugging).
This may give rise to persecutory delusions of threat of harm from
others and congruent auditory hallucinations (e.g., voice saying
“you're in danger”, “don't go outside”). Therefore, comprehensive
assessments exploring the client’s early life experiences/significant life
events, core beliefs, psychosocial stressors and associated theme (e.g.,
intrusion, harm, loss of control, helplessness, unlovability, worthless-
ness, weakness, inferiority), appraisals of stress, interpersonal sensitiv-
ity, social withdrawal, cognitive biases, maladaptive coping, affective
responses, and emerging anomalous experiences/psychosis presenta-
tion (delusional and/or hallucinatory subtype) would aid in the
development of personalised formulations and targeted
interventions.

0.047).

Baseline need for approval and interpersonal awareness subscale’s scores

2.89,
explained 16.3% of the variance in the level of general SIPS symptoms at

=0.142).

0.093). The analysis
—-2.01, P

0.306, t(2, 82)

0.005). Need for approval inversely influenced the level of attenuated

0.163; adjusted R?

CHR demonstrated significantly higher levels of interpersonal sensitivity

compared to HCs (t = —5.049, P < 0.00).

0.115, R? Adjusted

=0.001, R?

0.007, R?
showed that fragile inner self was significantly associated with higher levels of

7.95, P

2753, P

11% of the variance in the level of attenuated positive symptoms at follow-up

Increased sensitivity to social interactions appears to be manifestation of the
early phase of psychosis. Early intervention to those identified as sensitive to

Baseline need for approval and fragile inner self subscale’s scores explained
interpersonal relations may prevent transition to psychosis.

significantly correlated with SIPS general subscale at the 18-month follow-up,
while fragile inner self showed a significant correlation with SIPS-positive

Interpersonal awareness (P <0.005) and separation anxiety (P < 0.05)
subscale (P <0.05).

attenuated positive symptoms at follow-up (b
positive symptoms at follow-up (b= —0.214, t(2, 82)

Main findings and clinical implications
P

follow-up (F (2, 81)

(F(1,81)

Sensitivity Measure

Sensitivity Measure
(IPSM)

Outcome measures
(IPSM)

Interpersonal
Interpersonal

DISCUSSION

This systematic review sought to synthesize the literature
examining the relationship between psychosocial stress and onset
of psychosis in CHR individuals. Psychosocial stress, interpersonal
sensitivity, and social withdrawal were higher in CHR individuals
compared to healthy controls and there was some evidence of
their association with positive symptoms of psychosis. There was
also some evidence to support the role of psychosocial stress and
social withdrawal in the transition to psychosis and no studies to
date have examined the role of interpersonal sensitivity on
transition to psychosis in CHR, which proposes avenues for future
research.

While the present review focuses on the existing evidence of
the relationship between psychosocial stress and risk of psychosis
in individuals at Clinical High Risk (CHR) for psychosis, our
companion review (Almugqrin et al. submitted) considers such
evidence in individuals with a First Episode of Psychosis (FEP).

26% Family history of psychiatric

Diagnosis and manual used &
illness

comorbidities
Prodromal Syndromes (SIPS)
inventory-adult version (SPI-A).

APS: 33.3%

GRDS: 1.2%
BLIPS: 0%
74%. No family history of

Structured Interview for
Schizophrenia proneness
psychiatric illness

(CHR/controls)

Mean age (SD)

ethnicity
Ethnicity not
recorded

(CHR/controls)
16.6 (5.05)
Ethnicity not
recorded
Total sample
24.38 (3.9)

Psychosocial stress

A repeated finding of the present review was for the association
between higher levels of psychosocial stress in CHR individuals
compared to controls. It is important to note that most studies
driving this association examined trauma rather than significant
life events or daily hassles, each of which are conceptually distinct
constructs that need to be differentially defined and studied in
relation to CHR symptomatology and conversion to psychosis.
Psychosocial stress has been associated with increased positive
and negative symptoms in individuals at CHR and appears to
occur in a dose-response manner, as the greater the level of
psychosocial stress experienced, the greater its impact on
symptom severity?2. This is in line with the dysregulation of the
HPA Axis and the stress-vulnerability model regarding psychosis
symptomatology arising from the cumulative effects of stress on a

Study design sample
(number & diagnosis)
(gender ratio: M/F)
(CHR/controls)
Longitudinal

18 month follow up
85 CHR

45 M/40 F
Cross-sectional

25 CHR

25 HC

Total sample

23 M/27F

APS Attenuated Positive Syndrome, AS attenuated symptoms, BLIPS brief limited intermitted psychotic symptoms, CHR Clinical High Risk, GRDS Genetic Risk & Deterioration Syndrome.

Table 5 continued
Author (date) location

Masillo et al.”*
Mushtaq et al.’*
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Table 6. Findings of individual studies—psychosocial stress.
Study Type of stressor Higher levels of psychosocial stress Associated with symptomatology Associated with
compared to healthy controls (yes/no) transition (yes/no)

Addington et al.''®  Trauma Yes Yes n/a

Bentley et al.3” Psychosocial stress  Yes n/a n/a

Carol?” Daily hassles Yes No n/a

De Vos et al.'?® Trauma Yes No No

Freitas et al.'3® Trauma Yes Yes n/a

Huang et al.™® Trauma Yes n/a n/a

Kline et al.3® Trauma Yes Yes n/a

Kraan et al.'32 Trauma Yes No No

Kraan et al.’33 Trauma Yes n/a Yes

Loewy et al.'?® Trauma Yes Yes n/a

Magaud et al.'?! Trauma Yes n/a n/a

Pruessner et al."® Psychosocial stress Yes Yes n/a

Stowkowy et al.®?>  Trauma Yes n/a Yes

Trotman et al.?! Daily hassles No n/a Yes

Vargas et al.’?¢ Significant life events No n/a No

De Vylder et al.’?® Significant life events No No No

Table 7. Findings of individual studies—social withdrawal.

Study Higher levels of social withdrawal compared Associated with symptomatology (yes/ Associated with transition
to healthy controls no) (yes/no)

Boldrini et al.""” Yes n/a n/a

Chudleigh et al.”®* Yes No n/a

Dragt et al.® Yes Yes Yes

Hogdes et al.'® Yes n/a n/a

Jang et al.’? Yes n/a n/a

Mason et al.'3> Yes n/a Yes

Shim et al.’?* Yes No n/a

Wiesman van der Teen et  No Yes n/a

al.*

Table 8. Findings of individual studies—interpersonal sensitivity.

Study Higher levels of social withdrawal Associated with symptomatology (yes/no) Associated with transition (yes/
compared to HC no)

Hodges et al."™® Yes n/a n/a

Masillo et al.’? Yes Yes n/a

Masillo et al.”3 Yes Yes n/a

Masillo et al.’3* Yes n/a n/a

Mushtaq et al.'* Yes n/a n/a

pre-existing bio-psychosocial vulnerability'>. Interestingly, a lab-
based study examining the effects of an experimentally induced
psychosocial stressor found that CHR individuals produced higher
overall cortisol levels from the pre-anticipation period through to
the recovery period of the Trier Social Stress Test and exhibited
higher levels of subjective stress prior to the stressor compared to
controls®. These findings provide further support for the stress-
vulnerability model and highlight the importance of examining
the biological and subjective impact of psychosocial stress in CHR

Published in partnership with the Schizophrenia International Research Society

to further elucidate possible mechanisms of transition to
psychosis. Environmental risks have also been found to act
additively and synergistically with childhood trauma® % and
stressful life events®®®', contributing to the persistence of sub-
threshold psychosis symptoms in the general population.
Psychosocial stressors such as childhood trauma and stressful life
events have further been associated with higher levels of positive,
negative, and depressive symptoms in the general population®%3,
In addition, these psychosocial stressors, along with polygenic risk
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Epigenetic Processes

Social Cognition

Vulnerability
Biological Psychological Social
HPA Axis Core Beliefs Trauma events
Stress Sensitization Appraisals (E.g. physical, emotional, sexual
Aberrant Salience Emotions abuse, physical & emotional
Dopamine, GABA, & Glutamate Attachment style neglect, & parental loss)

Life events

Gene x Environment Interactions Theory of Mind Daily hassles

-

=

p;

Early Life Experiences

-

Clinical Intervention Targets
Appraisal of stress
Interpersonal sensitivity
Social Withdrawal
Cognitive Biases
Maladaptive coping
Core beliefs

Core Beliefs

Reactivation of
core beliefs

-

Psychosocial Stress

-

Appraisal of Stress Social Withdrawal

Interpersonal Sensitivity <:>

-

Cognitive Biases Increased Affective Arousal Maladaptive Coping

-

Anomalous Experiences/

Clinical High Risk
Sub-threshold Psychotic Symptoms

-

Search for Meaning

-

First Episode Psychosis Manifest Psychosis

Fig. 2 Bio-psychosocial model of transition to psychosis. A conceptual framework for integrating the influence of biological, psychological,
and social factors in the transition to psychosis.

scores were found to exhibit independent additive effects on
these three dimensions of subclinical psychosis®*9® further
supporting the stress-vulnerability hypothesis. However, it is
important to note that no gene-environment interaction was
found®>. These general population studies appear to parallel the
CHR findings?? and are consistent with the stress-vulnerability and
stress sensitivity models, whereby the cumulative effects of stress

Schizophrenia (2023) 38

increase the likelihood of psychosis expression and increased
affective arousal in response to such stressors, respectively.
However, the finding of a positive correlation between psycho-
social stress and positive psychosis symptoms in both CHR and
non-CHR help-seeking controls?? suggests that the effects of
psychosocial stress on psychosis symptomatology appears to be
independent of clinical vulnerability to psychosis, thereby only
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providing partial support for the stress-vulnerability model. A bi-
directional relationship may also occur in that psychosis
symptomatology may also elicit unwanted interpersonal
responses leading to further experiences of psychosocial stress?2,
It has also been found that compared to healthy controls,
individuals at CHR are significantly more distressed by stressful
events and that the appraisal of these events differentiated CHR
individuals from controls?'?>, However, it is important to note that
to date, the majority of case-control studies examining CHR have
utilized healthy non-clinical controls, as opposed to help-seeking
(i.e., psychiatric) controls, which risks attributing group differences
to psychosis-risk status rather than to non-specific psychopathol-
ogy and comorbidities occurring in the CHR group®. The inclusion
of both healthy controls and help-seeking samples in CHR would
aid in elucidating a psychosis specific vulnerability, as opposed to
a more general mental illness vulnerability®*.

Psychosocial stress and psychosis onset

Only three out of seven studies found a significant association
between elevated psychosocial stress and increased risk of
transition to psychosis?!%%63, Greater exposure to psychosocial
stress, emotional abuse, and perceived discrimination were found
to significantly increase the risk of transition to psychosis in CHR
individuals compared to controls. It is important to note that the
three studies that demonstrated significant associations with
transition to psychosis had a 24-month follow-up period and
sample sizes ranging from 259 to 764 CHR individuals and 162 to
280 controls, which contrasts the 35-105 CHR individuals and
24-28 controls in the non-significant studies and a shorter 12-
month follow-up period. Therefore, the lack of significant findings
regarding psychosocial stress and transition to psychosis in CHR
may be due to existing studies being statistically underpowered to
detect such effects and not having a long enough follow-up
period to capture cases of transition.

Interpersonal sensitivity

All five studies found significantly higher levels of interpersonal
sensitivity in CHR individuals compared to controls. Higher levels
of interpersonal sensitivity exhibited by CHR individuals compared
to controls is congruent with the theory that certain personality
characteristics may predispose individuals to mental illness, such
as psychosis®. Indeed, interpersonal sensitivity has been asso-
ciated with a greater severity of psychosis symptomatology. This
finding implicates the important role of social interactions as a
factor in influencing one’s well-being. Moreover, this relationship
may indeed be bi-directional as individuals interact with their
environment, which in turn impacts on the individual®. High
interpersonal sensitivity can give rise to rumination about social
performance and speech, preoccupation with the emotions
displayed, and excessive focus on other people’s opinions, which
may hinder social performance. Feelings of exclusion and
perceptions concerning a lack of understanding from others can
negatively impact on self-esteem, confidence, and motivation,
which could exacerbate negative symptoms such as negative self-
image, asociality, and avolition®®.

In respect to positive symptoms of psychosis, increased levels of
distress and subsequent avoidance of social situations could
possibly account for their association with interpersonal sensitiv-
ity. The increased levels of distress could be attributed to one's
preoccupation with receiving negative social feedback and
perceptions of a lack of approval from others. Preoccupation with
social feedback would elicit both physiological and psychological
reactions, thereby increasing levels of stress’. In regard to coping
with stress, it has been found that CHR individuals reported
feeling significantly more distressed by events, felt that they
coped more poorly, and employed more emotion-oriented coping
as opposed to task-focused coping®®. These authors also found

Published in partnership with the Schizophrenia International Research Society
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that compared to controls, CHR individuals were less likely to
employ social diversion as a means of coping, which involves
engaging with others to divert attention from stressors.

Even though the evidence from this review supports the
concept of higher levels of interpersonal sensitivity leading to
worsening symptomatology in CHR, it is useful to note that only
two studies examined this association and further investigations
are needed to examine the strength of this association.

No study to date has examined the relationship between
interpersonal sensitivity and psychosis transition. The findings of
increased severity of psychosis symptomatology in relation to
interpersonal sensitivity might suggest the possibility of a direct
link with conversion to psychosis. Nevertheless, it could also be
possible that symptoms are affected by this personality trait but it
may not extend to conversion to psychosis, as was the case for
social withdrawal. Henceforth, without a number of studies
investigating this aforementioned relationship, no conclusion
can be drawn at this time.

Social withdrawal

Compared to controls, social withdrawal was frequently observed
in CHR individuals, who might avoid social situations due to
emerging suspiciousness®®. Moreover, auditory and/or visual
hallucinations may directly impact the individual’'s capacity to
engage and follow a conversation, which may be distressing and
may negatively impact self-esteem. Individuals may thus choose
to avoid social situations to circumvent anticipated embarrass-
ment and rejection from others®®. Social avoidance/withdrawal
may ensue failed attempts at social engagement or may be
present pre-morbidly®®. Unfavorable feedback from social inter-
actions can also lead to social avoidance so as to avoid unpleasant
feelings'®. Social withdrawal results in a lack of social support,
which in turn minimizes potential sources of external support that
could challenge delusions and hallucinations, thus indirectly
causing a greater reality mismatch'®".

The mixed findings regarding the association between social
withdrawal and increased symptomatology might be accounted
for by the inclusion of varied outcome measures for social
functioning. Interestingly, the two negative findings employed the
Social Functioning Scale (SFS)®', which was validated on an
outpatient schizophrenia sample with a mean illness duration of
8.8 years and assesses seven areas including social engagement/
withdrawal, interpersonal behavior, prosocial activities, recreation,
independence-competence, independence-performance, and
employment/occupation. Of the two studies that found a positive
association between social withdrawal and symptoms, one
employed the Premorbid Adjustment Scale (PAS)*°, which
measures the level of functioning in four major areas: social
accessibility-isolation, peer relationships, ability to function out-
side the nuclear family, and capacity to form intimate socio-sexual
ties. The PAS may therefore be more nuanced and applicable to
the CHR population compared to the SFS, possibly accounting for
the significant positive finding. The other significant finding
employed the Experience Sampling Method (ESM)'*?, which
captures daily life data regarding social context and frequency,
as well as emotional reactivity throughout the day for seven
consecutive days. This is advantageous to questionnaire measures,
as it allows for the investigation of experiences and interactions
within a real-world context'®®. The mixed findings regarding the
association between social withdrawal and increased symptoms of
psychosis might also be accounted for by the included studies
tending to examine positive rather than negative symptoms,
highlighting the presence of a possible publication bias. It has
been suggested that social withdrawal is more closely related to
the latter rather than the former. Indeed significant associations
have been found for social withdrawal and negative symptoms in
CHR individuals’®. The closer association between social
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withdrawal and negative symptoms may be due to the similarities
in its characteristics. Social withdrawal is presumed to result from
the lack of motivation to engage in social interactions, asociality,
which is one of the primary negative symptoms'®®, Henceforth,
the results might have been different if the association between
social withdrawal and negative symptoms was assessed in the
included studies.

The perception of social support may benefit reality testing, as it
can weaken the intensity of delusions and hallucinations,
subsequently improving insight in CHR'™'. If delusions and
hallucinations remain unchallenged, they may intensify and
exacerbate distress. It has also been posited that the lack of
sensory stimulation derived from social interactions may con-
tribute to an increase in hallucinatory experiences owing to the
over-compensatory mechanisms of the nervous system'®, In
addition, socially withdrawn CHR individuals may not recognize
their emerging illness and need for treatment, which would
adversely affect their recovery'%’.

Two studies found higher levels of social withdrawal and
subsequent transition to psychosis. The higher transition rates in
CHR individuals who exhibit higher levels of social withdrawal can
possibly be explained by a social network approach. Having social
support can greatly impact one’s well-being in number of positive
ways such as increasing self-esteem, improving confidence,
providing an opportunity for new experiences, easing stress, and
preventing loneliness. Alternatively, the lack of social networks can
lead to social isolation, poor psychosocial functioning, and an
increase in negative thoughts and feelings'®. In addition, it has
been suggested that higher transition rates are linked to a longer
duration of untreated psychosis, as a result of a lack of social
support. Having a close friend or supportive family environment
can facilitate the more timely identification of behavioral change
and mental health deterioration, which could then precipitate
prompt engagement with services and the initiation of
treatment’®,

Strengths and limitations

This is the first review to synthesize the literature regarding
psychosocial stress, social withdrawal, and interpersonal sensitivity
in CHR and highlights the importance of social factors in CHR
symptomatology and their possible involvement in conversion to
psychosis. However, this review has some limitations. The majority
of studies included in the present review had a higher number of
male than female participants. Poorer premorbid and psychosocial
functioning, and increased substance misuse has been found in
males compared to females, which would negatively impact on
their ability to form social connections and to seek help from
others'°, Substance misuse may also negatively impact symptom
severity, functioning, engagement with services, and recov-
ery'""12 The included sample was predominantly Caucasian,
which limits the representativeness and generalizability of the
sample to Black and Minority groups, which have a higher
incidence of psychosis''3. Alongside the characteristics of the
sample, the size of it could also have an impact on the results.
Even though the average sample size was 100, 9 out of 27 studies
had sample sizes under 100 participants. Small sample sizes can
affect the reliability and representativeness of results. Additionally,
the majority of the studies included in this review originated from
Western countries, while a small number of studies were
conducted in developing countries. This therefore limits the
generalizability of the present findings''.

Furthermore, the present review examined three different types
of psychosocial stress (trauma, significant life events, and daily
hassles), however some studies did not specify the social stressor
but referred to it by the collective name of social/psychosocial
stress. Using this umbrella term limits the possibility of examining
which factors influence CHR status and transition outcomes.

Schizophrenia (2023) 38

Trauma, significant life events, and daily hassles represent
conceptually distinct constructs that need to be differentially
defined and studied in relation to CHR symptomatology and their
role in transition. Therefore, specifying the type of stress would
enhance the specificity of future investigations. In addition, it
would be important to examine the effect of more recent and
historical significant life events, as well as the appraisal of those
events, as they may exert a differential influence on symptom
formation and expression. Indeed, appraisals of stress have been
found to differ between CHR individuals and controls and may
impact on psychosis transition?°.

Clinical implications and future directions

This review synthesized the literature examining psychosocial
stress, social withdrawal, and interpersonal sensitivity in indivi-
duals at CHR for psychosis. The negative impact of psychosocial
stress on CHR individuals in terms of psychosis symptomatology
and transition to psychosis emphasizes the importance of social
factors in the CHR state. The proposed Bio-Psychosocial Model of
Transition to Psychosis offers an explanatory framework for
devising personalized, idiosyncratic, and symptom-specific for-
mulations accounting for psychosis emergence in CHR and FEP. It
highlights the possible mediating role of core beliefs in explaining
the relationship between trauma and psychosis symptomatology,
which would benefit from further investigation of core beliefs in
CHR, FEP, and controls and their association with hallucinatory and
delusion subtypes (e.g. persecutory, grandiose, religious, somatic,
bizarre). This would subsequently inform psychosocial treatments,
allowing for targeted interventions. For example, psychosocial
treatments, such as Cognitive Behavior Therapy for Psychosis
(CBTp) could employ this Bio-Psychosocial Model of Transition to
Psychosis within collaborative case formulations with clients and
could draw upon social aspects of treatment, such as social skills
training, encouraging help-seeking behaviors, utilizing social
support, and enhancing communication skills. This would also
help to avoid the negative impact of social withdrawal.
Additionally, Group CBTp could be employed to target social
isolation and withdrawal, while also enhancing social skills in a
group setting. Current interventions advocated for CHR include
CBTp for alleviating symptoms and preventing transition to
psychosis, as well as Cognitive Behavioral Family Interventions
for Psychosis (CBFIP) in order to reduce stress, improve problem-
solving, and enhance interpersonal communication skills''>,
However, neither intervention explicitly targets the appraisal of
psychosocial stress and associated coping, which could improve
social functioning in CHR individuals. This therefore affords an
opportunity to devise and develop targeted CBTp interventions
with an explicit focus on minimizing the effects psychosocial
stress and improving social functioning. Additionally, as psycho-
social stress is often unavoidable, learning to identify and
challenge unhelpful appraisals and maladaptive coping leading
to increased distress may enhance well-being. To date, there has
been a lack of emphasis on the appraisals of stressful events,
therefore their exploration in CHR, FEP, and controls in future
studies are warranted. Interpersonal sensitivity could also be a
therapeutic target, with the aim of elucidating vicious cycles and
enhancing more adaptive behavioral coping methods of social
integration rather than social avoidance. Therefore, identifying
potential cognitive and affective mediators accounting for the
relationship between psychosocial stress and psychosis could hold
significant implications for the identification, prevention, and
treatment of CHR individuals.
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