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Background. Evidence suggests a relationship between exposure to trauma during childhood and functional impair-
ments in psychotic patients. However, the impact of age at the time of exposure has been understudied in early psychosis
(EP) patients.

Method. Two hundred and twenty-five patients aged 18–35 years were assessed at baseline and after 2, 6, 18, 24, 30 and
36 months of treatment. Patients exposed to sexual and/or physical abuse (SPA) were classified according to age at the
time of first exposure (Early SPA: before age 11 years; Late SPA: between ages 12 and 15 years) and then compared to
patients who were not exposed to such trauma (Non-SPA). The functional level in the premorbid phase was measured
with the Premorbid Adjustment Scale (PAS) and with the Global Assessment of Functioning (GAF) scale and the Social
and Occupational Functioning Assessment Scale (SOFAS) during follow-up.

Results. There were 24.8% of patients with a documented history of SPA. Late SPA patients were more likely to be fe-
male (p = 0.010). Comparison with non-SPA patients revealed that: (1) both Early and Late SPA groups showed poorer
premorbid social functioning during early adolescence, and (2) while patients with Early SPA had poorer functional level
at follow-up with lower GAF (p = 0.025) and lower SOFAS (p = 0.048) scores, Late SPA patients did not.

Conclusion. Our results suggest a link between exposure to SPA and the later impairment of social functioning before
the onset of the disease. EP patients exposed to SPA before age 12 may present long-lasting functional impairment, while
patients exposed at a later age may improve in this regard and have a better functional outcome.

Received 13 November 2014; Revised 10 March 2015; Accepted 17 March 2015; First published online 24 April 2015

Key words: Childhood trauma, first-episode psychosis, prospective, timing.

Introduction

In the last 15 years, substantial research has shown a
high prevalence of childhood trauma among patients
suffering from psychosis (Read et al. 2005). It has
been suggested that exposure to traumatic experiences
may represent an important risk factor for the later de-
velopment of psychoses (Bebbington et al. 2004;
Janssen et al. 2004; Spauwen et al. 2006) and a recent
meta-analysis (Varese et al. 2012) showed that exposure
to trauma is associated with a 2.8-fold increased risk of
developing psychosis in adulthood.

Studies performed among psychosis patients have
additionally shown a correlation between exposure to
childhood adversity and various illness characteristics,
including level of functioning (Lysaker et al. 2007;
Conus et al. 2010). Functional outcome is a broad
term that covers activities of daily living, vocational ac-
tivities, social relationships, and degree of indepen-
dence; it is a key element of outcome in psychotic
disorders which greatly impacts the social disability
burden (Green et al. 2000; Cornblatt et al. 2012).
Deficit in functional level is often detectable before
the onset of the illness, present in its early stages and
it often persists, remaining relatively poor despite res-
olution of acute psychosis (Menezes et al. 2006). Some
studies have focused on the link between exposure to
childhood trauma and the later impairment of func-
tional level in psychosis patients. One study (Lysaker
et al. 2001) in a sample of chronic patients suffering
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from schizophrenia showed that history of sexual
abuse was associated with poorer social role perform-
ance. A subsequent study by the same author
(Lysaker et al. 2004) showed that exposure to sexual
abuse was associated with vocational deficits and
poorer work performance over time. Conus et al.
(2010) showed in a large epidemiological cohort of
658 early psychosis (EP) patients, that exposure to
sexual and/or physical abuse (SPA) was associated
with poorer premorbid functional levels. Finally, a re-
cent study (Stain et al. 2013) in a sample of 223
first-episode psychosis patients showed that childhood
trauma was also associated with poorer premorbid
functioning, and that exposure to interpersonal trauma
was correlated with poorer social functioning in
adulthood. Most studies examining the association be-
tween childhood trauma and deficits in functional
level were, however, conducted in chronic samples
(Lysaker et al. 2001, 2004; Schenkel et al. 2005;
Davidson et al. 2009), and when performed in EP
samples (Conus et al. 2010; Stain et al. 2013), they are
limited by their cross-sectional design. In addition,
none of them addressed the potential mitigating effect
of age at the time of trauma exposure on later func-
tional impairment.

Age at the time of trauma exposure has been high-
lighted as a potential determinant of the consequences
of childhood adversity (Keiley et al. 2001; Thornberry
et al. 2001; van der Vegt et al. 2009). Some studies
have suggested that it may modulate its impact and
its influence on later development of psychosis.
Fisher et al. (2010) have shown in a case-control
study performed on 182 EP patients compared to 246
control subjects, that when physical abuse by the
mother started during childhood, the risk to later de-
velop psychosis was twice higher than in subjects
where similar abuse started during adolescence.
Arseneault et al. (2011) showed in a representative
birth cohort of 2232 subjects, that exposure to maltreat-
ment by an adult before age 7 multiplied by 3.48 [95%
confidence interval (CI) 1.93–6.26] the likelihood of
reporting psychotic symptoms by the age of 12,
while exposure between ages 7 and 12 increased this
risk only by 2.44 (95% CI 1.10–5.39). There is, however,
no study exploring the relationship between age at the
time of trauma and subsequent functional level.

Considering these elements we planned the current
study in order to examine, in a sample of 225 EP
patients treated in a specialized programme, the poten-
tial differential impact on functional level of exposure
to SPA according to age at the time of exposure. We
hypothesized that traumatic experiences occurring at
an earlier age would induce a more severe and longer
lasting impairment of functional level than trauma
occurring later.

Method

Procedure

TIPP (Treatment and early Intervention in Psychosis
Programme), a specialized EP programme, was
launched in 2004 at the Department of Psychiatry
CHUV, in Lausanne, Switzerland (Conus & Bonsack,
2004; Baumann et al. 2013). Entry criteria to the pro-
gram are: (i) age between 18 and 35 years; (ii) residence
in the catchment area (Lausanne and surroundings;
population about 300 000); (iii) meeting threshold cri-
teria for psychosis, as defined by the ‘Psychosis thresh-
old’ subscale of the Comprehensive Assessment of At
Risk Mental States (CAARMS; Yung et al. 2005) scale.
Patients are referred to other treatment programmes
if they have been taking antipsychotic medication for
more than a total of 6 months, have psychosis related
to intoxication or organic brain disease, or have an in-
telligence quotient <70.

A specially designed questionnaire (the TIPP Initial
Assessment Tool: TIAT) is completed for all patients
enrolled in the programme by case managers who
have up to 100 contacts with patients during the 3
years of treatment. It allows assessment of demo-
graphic characteristics, past medical history, exposure
to life events as well as symptoms and functioning. It
is completed on the basis of information gathered
with patients and their family over the first few
weeks of treatment and can be updated during
follow-up if new information emerges. Follow-up
assessments exploring various aspects of treatment
and co-morbidities as well as evolution of psychopath-
ology and functional level are conducted by a research
psychologist and by case managers after 2, 6, 12, 18, 24,
30 and 36 months in treatment. In particular, substance
abuse diagnosis was assessed at each time-point and
rated on the basis of DSM-IV criteria (APA, 2000).
The Research and Ethics Committee of the Faculty of
Biology and Medicine of Lausanne University granted
access to TIPP clinical data for research purposes. This
is a prospective study based on the 240 patients who
had been enrolled in the programme and who had
been in treatment for 36 months at the time of the
study.

Diagnostic assessment

Diagnosis is the result of an expert consensus and is
based on the following elements: (1) diagnosis
reported by treating psychiatrist in all medical docu-
ments and at the end of any hospitalization; (2) longi-
tudinal assessment by clinical case managers over the 3
years of treatment. The consensus diagnosis procedure
realized by a senior psychiatrist and the senior psy-
chologist who is in charge of scale-based assessment
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over the treatment period. They both review the entire
file once after 18 months and again after 36 months or
at the end of treatment and conduct a diagnostic pro-
cess based on DSM-IV criteria (APA, 1994) discussing
any unclear issue with the clinical case manager. In
this paper, only the final diagnosis, defined at the
end of TIPP treatment period, is considered.

Assessment of history of past trauma

Clinicians at TIPP are trained to conduct an extensive
assessment of patients, including evaluation of ex-
posure to traumatic life events. Case managers meet
patients frequently over the treatment period, which
provides a framework for the establishment of a trust-
ing relationship, where extensive knowledge of
patients’ history can be gathered. TIAT contains a
table where exposure to traumatic life events can be
recorded as follows: (1) type of traumatic life event,
rated as present or absent (sexual abuse, physical
abuse, adoption, migration, separation of parents,
loss of parent, sibling or close relative, conflict with
partner, emotional neglect, victimization by peers,
emotional abuse and a category for ‘other’ types of
trauma); (2) time of occurrence in relation to psychosis
stage (during the premorbid phase, during the prod-
rome or after onset of psychosis); (3) age at the time
of first exposure to each one of the trauma that oc-
curred and (4) single or repeated exposure to each
one of the trauma that occurred. Sexual abuse refers
to sexual molestation and/or rape. Physical abuse
refers to physical attack or assault or being repetitively
beaten by parents, relatives or caregivers. Considering
that the clinicians who assessed exposure to life events
did not rate the subjective perception of severity of the
different forms of stressful events, we focused our
analyses on exposure to sexual and physical abuse,
considering such events would undoubtedly be con-
sidered as highly traumatizing by anyone (Ucok &
Bikmaz, 2007; Conus et al. 2010; Lysaker et al. 2010).
In addition, while sexual and physical abuse may
have different impact on patients, we grouped both
types of trauma together due to the limited size of
our sample, and patients were coded as exposed to
‘SPA’ (sexual and/or physical abuse) if they had been
exposed either to sexual or physical abuse or both.
Age at the time of exposure was categorized as follows
on the basis of previous literature and in accord with
the various phases explored through the Premorbid
Adjustment Scale (PAS; Cannon-Spoor et al. 1982; see
below): (1) Early SPA refers to exposure between
birth and age 11, according to conventions employed
by Fisher et al. (2010), Thornberry et al. (2001) and
Widom et al. (2008); (2) Late SPA refers to exposure be-
tween ages 12 and 15. Patients who were exposed to

trauma after age 15 were excluded from this study,
considering they may already have been in the prodro-
mal phase of their first psychotic episode (as described
in the Results section).

Premorbid adjustment

Premorbid functioning was assessed with the PAS
(Cannon-Spoor et al. 1982) on the basis of information
obtained via interviews with patients and their rela-
tives over the first few months of treatment. The PAS
is an interview-based rating schedule designed to ret-
rospectively assess functioning across four develop-
mental phases of life, and before onset of the illness:
childhood (up to 11), early adolescence (12–15), late
adolescence (16–18), and adulthood (age 519). It con-
tains also a general section concerning the period prior
the appearance of first psychotic symptoms. It contains
social functioning items (e.g. withdrawal, peer rela-
tionships and socio-sexual functioning) and academic
functioning items (scholastic performance, adaptation
to school) which are rated from childhood through to
late adolescence (except socio-sexual functioning
which is not rated during childhood). Ratings on
PAS are scored on a 0–6 Likert scale, with 0 indicating
normal adjustment and 6 indicating severe impair-
ment. The PAS has an established predictive and con-
current validity (Brill et al. 2008) and is one of the most
widely used measures of premorbid functioning in
schizophrenia.

In accordance with previous EP studies (Ucok et al.
2011; Chang et al. 2013), childhood and early ado-
lescence periods only were considered for the assess-
ment of pre-morbid phase, in order to be sure to
avoid the potential impact of early prodromal manifes-
tations of the illness on functional level. PAS scores for
both childhood and early adolescence phase were
determined, as well as a global score based on both
of them. In addition, social and academic sub-
scores were determined, in keeping with MacBeth &
Gumley (2008), for each of the assessment phases men-
tioned above. These nine scores were obtained accord-
ing to the method developed by Cannon-Spoor et al.
(1982), and ranged from 0 to 1, a higher score indicat-
ing higher degree of impairment and hence lower func-
tioning level.

Level of functioning during follow-up

The level of functioning at baseline and during follow-
up was also assessed with the Global Assessment of
Functioning (GAF; APA, 1994) scale and the Social
and Occupational Functioning Assessment Scale
(SOFAS; APA, 1994). While the SOFAS only takes
the social and occupational functioning into account,
the GAF also includes the level of symptoms. The
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psychometric properties of these instruments have been
attested (Jones et al. 1995; Jovanović et al. 2008). All
patients were assessed on the basis of the GAF and
SOFAS scales at each time point (baseline, after 2, 6,
12, 18, 24, 30 and 36 months). Instead of relying on a cat-
egorical definition of functional recovery (which is de-
pendent on one or several cut-off scores), theses scale
were taken as continuous variables when comparing
the three groups (Non-SPA, Early SPA, Late SPA).

Statistical analysis

To compare demographic characteristics among the
three groups (Non-SPA, Early SPA, Late SPA) the χ2

test and one-way analysis of variance (ANOVA) were
used for categorical and continuous variable respect-
ively. Multiple comparisons were performed using
the Bonferroni adjustment.

To measure the differences between groups in the
premorbid adjustment scores and the level of function-
ing at baseline, we used a multiple linear regression
model introducing the all available baseline measure-
ments of PAS, GAF and SOFAS scores as dependent
variables, SPA grouping as the main factor where the
Non-SPA group was considered as the reference
group in all regression models. The model was
adjusted for age, sex, socioeconomic status (SES; subdi-
vided as high, intermediate and low according to
Chandola & Jenkinson, 2000) and history of abuse
and/or dependence on substances prior to the age of
16. To compare the level of functioning between
groups during the follow-up we conducted linear
mixed effects (LME) models taking all the observations
by the individual into account throughout the follow-
up assessed (at baseline, 2, 6, 12, 18, 24, 30 and 36
months after entry in TIPP). We adjusted the model
with age of entry into the study, sex, SES, medical
treatment adherence, history of substance abuse or de-
pendence prior to age 16, and current severe substance
use, which was considered as such when patients
scored 53 in the Case Manager Rating Scale (CMRS;
Drake et al. 1990) at the respective time point.

Results

Patient sample

Of the first 240 patients consecutively admitted to TIPP
between 2004 and 2010, 15 were excluded from the
study for the following reasons: (i) age at exposure to
trauma was not available (n = 2); (ii) first exposure to
SPA occurred during their prodomal phase (n = 5),
after psychosis onset (n = 4) or after age 15 (n = 4).
Therefore, baseline data on 225 patients was analysed
at baseline, and on 169 patients after 36 months of treat-
ment. Out of the 56 patients that were not assessed at

the end of the programme, 37 were due to loss in
follow-up or to transfer to other services due to moving
out of the catchment area; 19 due to missing data re-
garding the level of functioning at that assessment. No
differences regarding sex, premorbid functioning, dur-
ation of untreated psychosis, exposure to SPA in differ-
ent periods, level of functioning at baseline (measured
with SOFAS and GAF), age at entry into the pro-
gramme or SES were detected between patients that
completed the assessment and those who did not. We
found that patients with a diagnosis of schizophrenia
were more likely to be present in the group that was
assessed up to the end of the programme (p = 0.026).

Occurrence of of SPA, demographic and premorbid
characteristics

The diagnostic breakdown of the sample of 225
patients was as follows: 132 (58.7%) were diagnosed
with schizophrenia; 27 (12.0%) with schizophreniform
or brief psychotic disorder; 20 (8.9%) with schizoaffec-
tive disorder; 15 (6.7%) with bipolar disorder; nine
(4.0%) with major depression with psychotic features
and 22 (9.8%) with other disorders (psychosis not
otherwise specified, delusional disorder, schizotypal
personality disorder, autism).

Among the 225 patients, 169 (75.2%) had no history
of exposure to SPA while 56 (24.8%) did. Within the
SPA group, 41 (18.2%) had been exposed to SPA before
age 11 (Early SPA) and 15 (6.6%) between ages 12 and
15 (Late SPA). Twenty-seven (12%) patients had been
exposed to sexual abuse; 41 (17.7%) to physical abuse
and 12 (5.3%) to sexual and physical abuse. Fifteen
(6.6%) patients had been exposed to sexual abuse
only; 29 (12.8%) to physical abuse only. No association
was found between diagnostic distribution and SPA
subgrouping. SPA patients were more likely to be fe-
male (p = 0.020). Other demographic and premorbid
factors are presented in Table 1.

Premorbid adjustment and level of functioning at
baseline in relation to exposure to SPA during
childhood and early adolescence

Linear regression models comparing the nine scores of
PAS and the scores of GAF and SOFAS at baseline are
presented in Table 2. Compared to the Non-SPA
group, the Early SPA group showed a poorer level of
functioning on the PAS Total score (p = 0.002), the
PAS Childhood score (p = 0.003), the PAS Childhood
Social score (p = 0.002), the PAS Early Adolescence
score (p = 0.003,) the PAS Early Adolescence Social
score (p = 0.001) and the PAS Social Total score
(p = <0.001). Compared to the Non-SPA group, the
Late SPA group showed poorer PAS Early
Adolescence scores (p = 0.006) and a poorer PAS
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Early Adolescence Social score (p = 0.011). There were
no significant associations between Early or Late ex-
posure to SPA and the academic domain of PAS.
Premorbid substance abuse or dependence were sign-
ificantly associated with a poorer PAS early ado-
lescence academic score (p = 0.022). No significant
differences were found regarding GAF and SOFAS
scores at entry to the Tipp programme between Early
SPA and Late SPA compared to Non-SPA patients.

Relationship between exposure to SPA and
functional outcome during follow-up

Detailed results of LME models comparing the level of
functioning at follow-up between Early, Late and

Non-SPA are given in Table 3. We observed a signifi-
cant difference between Early SPA and Non-SPA
groups regarding GAF (p = 0.025) and SOFAS (p =
0.048) scores over all time points. There was, however,
no significant difference in this regard between Late
SPA and Non-SPA patients (see Fig. 1a, b).

Discussion

To our knowledge, this is the first study exploring the
relationship between age at the time of exposure to
SPA in childhood and functional level in a sample of
EP patients followed-up prospectively. Two main
findings stem from our results. First, age at the time of
exposure to trauma modulates its impact on later

Table 1. Demographic and premorbid factors related to early or late exposure to sexual and/or physical abuse

Statistic
Total
(n = 225)

Non-SPA
(n = 169)

Early SPA
(n = 41)

Late SPA
(n = 15) Stat. (df) p value

Age, years Mean (S.E.) 23.94 (0.32) 23.63 (0.36) 24.76 (0.7) 25.07 (1.48) F(2,219) = 1.4 0.249
Sex, male % (n) 70.27 (156) 74.7 (124) 63.41 (26) 40 (6) χ2(2) = 9.06 0.010
Years in school (59 years) % (n) 80.61 (158) 82.19 (120) 78.95 (30) 66.67 (8) χ2(2) = 1.79 0.407
History of suicide attempts % (n) 14.76 (31) 12.1 (19) 23.08 (9) 21.43 (3) χ2(2) = 3.52 0.172
SUD % (n) 33.78 (76) 31.95 (54) 41.46 (17) 33.33 (5) χ2(2) = 1.34 0.512
DUP, weeks Mean (S.E.) 46.25 (8.27) 33.81 (7.99) 79.48 (27.22) 37.46 (16.64) F(2) = 2.49 0.086

Non-SPA, Non-exposure to sexual and/or physical abuse; Early SPA, exposure to SPA in childhood, from birth to age 11
years; Late SPA, exposure to SPA during early adolescence, from ages 12–15; SUD, current substance abuse or dependence;
DUP, duration of untreated psychosis; S.E., standard error.

Table 2. Regression analyses comparing the premorbid adjustment and the level of functioning at baseline between patients exposed to sexual
and/or physical abuse early or late

Early SPA Late SPA

B S.E. t p value B S.E. t p value

PAS scores
Total 0.09 0.02 3.07 0.002 0.08 0.04 1.87 0.061
Childhood 0.1 0.05 2.92 0.003 0.02 0.05 0.56 0.574
Childhood social 0.1 0.03 3.02 0.002 0.07 0.05 1.45 0.148
Childhood academic 0.02 0.04 0.53 0.593 −0.04 0.06 −0.67 0.497
Early adolescence 0.09 0.03 2.96 0.003 0.13 0.04 2.76 0.006
Early adolescence: social 0.12 0.03 3.20 0.001 0.15 0.05 2.54 0.011
Early adolescence: academic 0.02 0.03 0.55 0.578 0.06 0.06 1.07 0.285
Social total 0.12 0.03 3.47 <0.001 0.12 0.05 2.27 0.024
Academic total 0.03 0.03 0.97 0.332 0.00 0.05 0.14 0.888

Baseline scores
GAF −3.67 2.93 −1.25 0.212 4.73 4.31 1.09 0.273
SOFAS −4.84 2.91 −1.66 0.097 3.06 4.41 0.69 0.488

PAS, Premorbid Adjustment Scale; GAF, Global Assessment of Functioning Scale; SOFAS, Social and Occupational
Assessment of functioning Scale.
Abbreviations of SPA groups are given in Table 1 note. Model is adjusted for age, sex, socioeconomic status, premorbid

substance abuse and/or dependence. Non-exposed group has been taken as group of reference.
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functional outcome. Second, impact of childhood trauma
in the premorbid phase of psychotic disorders seems to
be restricted to social domains while academic function-
ing remains similar to that of unexposed patients.

In addition to confirming previous findings that EP
patients exposed to severe trauma in childhood have
poorer functional outcome than non-exposed patients
(Conus et al. 2010; Stain et al. 2013), our study suggests
that age at the time of first exposure influences the long
lasting effects of these deficits. In line with our hypoth-
esis, we found thatcompared to non-exposed patients,
those exposed to SPA before age 11 displayed a func-
tional impairment that was maintained at follow-up,
while patients exposed at a later age had improved
over the treatment period. Indeed, Late SPA patients
went from a functional level that was similar to that
of Early SPA patients in the premorbid phase to a func-
tional level that was similar to, if not better than, that
of non-exposed EP patients throughout the 3 years of
treatment.

Although often reported, the mechanism underlying
this link between trauma and later impaired function-
ing remains unclear. Several hypotheses have been for-
mulated, based on various theoretical concepts. First,
some authors have suggested a mediating role for
meta-cogniton and theory of mind (ToM; Frith &
Corcoran, 1996) in this process. Evidence in this field
suggests that early adversity such as sexual abuse
(Lysaker et al. 2011b) and early institutional deprivation
(Colvert et al. 2008) leads to a decreased capacity to rec-
ognize one’s own emotions and the emotions of others,
a key aspect of social cognition that has been shown to
be specifically linked to deficits in social functioning
(Pinkham et al. 2003; Bora et al. 2006; Lysaker et al.
2011a). Deficits in the capacity to ‘think about thinking’
may limit abilities to form a coherent image of oneself
as functioning within a social context and may lead in
turn to incapacity to resolve the conflicts and misun-
derstandings arising in daily life (Lysaker et al.
2011a). Such an incapacity to fine-tune to others in

Table 3. Linear mixed effects model comparing the level of functioning after 2, 6, 12, 18, 24, 30 and 36 months of treatment between patients
exposed to sexual and/or physical abuse early or late

GAF SOFAS

B S.E. t p value B S.E. t p value

Early SPA −4.75 2.10 −2.25 0.025 −4.13 2.08 −1.98 0.048
Late SPA 0.62 3.49 0.17 0.859 1.53 3.46 0.44 0.658

GAF, Global Assessment of Functioning Scale; SOFAS, Social and Occupational Assessment of functioning Scale.
Abbreviations of SPA groups are given in Table 1 note. Model adjusted for age, sex, socioeconomic status, lifetime sub-

stance abuse and/or dependence, current substance use and current treatment adherence.

Fig. 1. Level of functioning measured with (a) the Global Assessment of Functioning Scale (GAF) and (b) the Social and
Occupational Assessment of functioning Scale (SOFAS) with assessments at baseline, after 2, 6, 12, 18, 24, 30 and 36 months
of treatment. Panels (a) and (b) represent a significant difference in GAF and SOFAS scores among Early SPA and Non-SPA
groups; a parallel linear trend in time is fitted for all three groups to simplify the fitting process; by using a semi-parametric
model we checked if this parallel trend in time is convincing for all groups, and the result supported our initial choice.
Goodness of fit for fitted models are checked via graphical tools and were satisfactory for both models.
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complex situations may contribute to poorer social and
vocational adjustment. However, while suggested in
various publications, the mediating role of ToM deficits
per se in the connection between childhood trauma and
functional outcomes, and its independence from symp-
tomatology and other confounding factors, still lacks
an evidence base and must be explored further.
Second, other elements, such as cognitive deficits
(Addington & Addington, 2000; Aas et al. 2011); posi-
tive symptoms (especially hallucinations; Ross et al.
1994), attachment difficulties (Berry et al. 2008; Read
& Gumley, 2008) or social anxiety (Freeman et al.
2008; Freeman & Fowler, 2009), may also play an im-
portant mediating role in functional outcome. They
have been shown to be related to childhood trauma
and may well contribute to impairment in psychosocial
functioning through increased tendency to isolation,
deficit in communication skills or limited capacity to
establish interpersonal relationships for example.
Finally, hypotheses regarding the mechanisms leading
to impaired functioning after trauma and the mediat-
ing effect of age the time of exposure in this phenom-
enon may also be formed at a neurobiological level.
Recent research in our group on potential neurobiologi-
cal mechanisms involved in the development of schizo-
phrenia (Do et al. 2009; Steullet et al. 2014) suggests that
environmental insults during development, through
the induction of oxidative stress, may contribute to
microcircuits and long pathway alterations which
could be at the basis of various symptoms. In particu-
lar, oligodendrocytes (Monin et al. 2014) and parvalbu-
min interneurons (Cabungcal et al. 2013a, b), involved
respectively in myelination and neural synchronization
(Steullet et al. 2010), are particularly sensitive to early
environmental insults. In an animal model with genetic
deficit in glutathione, a major cellular antioxidant, the
gene–environment interaction model revealed that ad-
ditional stress in childhood and peripubertal ages, but
not in adulthood, lead to severe and permanent parval-
bumin interneuron alterations (Cabungcal et al. 2013a).
Considering the dynamic and heterogeneous develop-
mental trajectories of brain circuits, it can be hypothe-
sized that early insults may differentially affect circuit
connectivity compared to later insults, hence leading
to different clinical phenotypes with distinct potential
for recovery.

Whatever the mechanism may be, our results reveal
a different trajectory for EP patients with childhood ex-
posure to trauma depending on age at first exposure;
in particular, they suggest that in the frame of a spe-
cialized programme, patients exposed at a later age
manage to recover from the social functioning deficit
they had, in the premorbid phase, compared to non-
exposed EP patients. The comprehensive treatment
offered in such settings combines medication and

psychotherapy within the frame of the continuity of
care warranted by the role of clinical case managers.
This may be sufficient in patients who have had the
chance to develop some basic relational tools before
being exposed to trauma, but it seems ineffective in
those where earlier occurrence of trauma has left
them with very limited coping capacities. Until new
findings open potential avenues for a differential ap-
proach at a neurobiological level, it seems therefore
necessary to develop new psychotherapeutic strategies
in order to help such patients face the challenges of
social interactions.

Following the strategy proposed by MacBeth &
Gumley (2008), the separate analysis of the academic
and social dimensions of the PAS revealed that there
is a specific correlation between exposure to childhood
trauma and the social but not the academic dimension
of premorbid functioning. This is in contradiction
with one study (Stain et al. 2013), that found an asso-
ciation between exposure to trauma and impairment
in both academic and social dimensions of PAS.
The fact that they did not adjust their analyses for
confounding factors such as SES and premorbid
substance abuse may explain part of this difference.
Our findings support previous evidence emphasizing
the validity of dividing premorbid adjustment into its
subcomponents (Allen et al. 2001; Norman et al. 2005)
and point to a certain degree of independence between
these two domains. They also suggest that being
exposed to SPA early in life induces profound altera-
tions of social interactions in early adolescence,
which in turn may lead to avoidance of social contacts
and withdrawal, which may precede the onset of
psychosis in vulnerable individuals (Murphy et al.
2013).

Rate of childhood exposure to SPA in our sample
(24.8%) was slightly lower that that reported by others
(Conus et al. 2010). However, when including patients
who were excluded from the study, the rate of ex-
posure rose to 29.5% which is in keeping with previous
studies (Ucok & Bikmaz, 2007; Conus et al. 2010).
Similar to other publications (Neria et al. 2002), we
found that women were more likely to be exposed to
childhood SPA than men; this was mainly due to
rate of exposure after age 12, otherwise the rate of
early exposure to trauma is similar in both genders.
In addition, we did not find differences in functioning
at baseline between exposed and non-exposed
patients. This is line with previous results (Conus
et al. 2010), and could be explained by the ceiling effect
of psychotic symptoms at the moment of entry to a
specialized EP programme. Finally, contrary to what
has been shown by others (De Bellis, 2002; Gordon,
2002), there was no association in our sample between
childhood exposure to SPA and both diagnosis of
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substance abuse and a past history of suicide attempt
(Conus et al. 2010).

This study has various limitations. First, exposure to
SPA was assessed retrospectively in the current study,
which may be particularly problematic in patients suf-
fering from psychosis (Howard, 1993). However, ex-
posure to SPA was assessed in the frame of 3 years
of a rather intensive treatment and on the basis of in-
formation obtained from patients and their families
in the frame of a trusting therapeutic relationship
(Conus et al. 2010); all these elements may minimize
the impact of recall bias existing in other forms of self-
report and cross-sectional research interviews (Morgan
& Fisher, 2007). Second, although age at the time of
first exposure to trauma and the repetitive nature of
this exposure were recorded, there was no information
about the duration of the period of maltreatment. We
therefore were not in a position to verify previous
findings that only childhood-onset abuse that persists
through adolescence may have an impact on later out-
comes (Thornberry et al. 2001). Third, some forms of
childhood adversity such as emotional and physical
neglect, which have been shown to influence the
level of functioning of patients with psychosis
(Schenkel et al. 2005; Davidson et al. 2009) were not
recorded, and may have played a role in the observa-
tions we made. Finally, our results stem from compar-
isons between subgroups of EP patients; due to the
impact of the psychotic illness itself at the functional
level, we therefore cannot conclude on the impact of
childhood SPA trauma on the functional level in gen-
eral, but only on its possible consequences when pres-
ent in the past history of EP patients. In addition, it
should be mentioned that the design of this study
does not provide any information regarding a potential
causal link between exposure to trauma in childhood
and the later development of psychosis.

Conclusions

Based on a unique 3-year prospective study in EP, our
results highlighted an association between exposure to
SPA in childhood and the later impairment of social
functioning before the onset of the disease in patients
with psychosis. In addition, they show that patients ex-
posed to such experiences at an early age present long-
lasting social and vocational deficits, while those
exposed at later age may have a better potential for
recovery. More research is needed to uncover the
mechanisms explaining these differences, potentially
leading to the development of various specific treat-
ment strategies. In the meantime, current psychological
approaches to history of childhood SPA in EP patients
may need to be adapted, according to age at the time of
first exposure.
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