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Abstract

Childhood trauma is a recognised risk factor for schizophrenia. It has been proposed that

childhood trauma interferes with normal neurodevelopment, thereby establishing a biologi-

cal vulnerability to schizophrenia. Poor premorbid adjustment is frequently a precursor to

schizophrenia, and may be a manifestation of neurodevelopmental compromise. We inves-

tigated the relationship between childhood trauma and premorbid adjustment in 77 patients

with first-episode schizophrenia spectrum disorders. We also investigated possible mediat-

ing roles for other selected risk factors in the relationship. We found several significant corre-

lations between different trauma types and both social and academic premorbid adjustment

from childhood to late adolescence. There were no significant moderating effects for family

history of schizophrenia or family history of psychiatric disorder. History of obstetric compli-

cations, substance abuse and poor motor coordination weakened some of the associations

between childhood trauma and premorbid adjustment, while poor sequencing of motor acts

strengthened the association. Our results confirm previous studies indicating an association

between childhood trauma and premorbid adjustment. Results indicate a general rather

than specific association, apparent with different types of trauma, and affecting both social

and academic components of premorbid adjustment across childhood, early and late ado-

lescence. Further, our results suggest a complex interplay of various risk factors, supporting

the notion of different pathways to psychosis.

Introduction

Schizophrenia is widely regarded as a neurodevelopmental disorder, with genetic and environ-

mental risk factors interacting to contribute to altered brain development and later manifesta-

tion of the illness [1]. Premorbid adjustment (i.e. an individual’s functioning across social

and academic domains from childhood through to early adulthood prior to the onset of psy-

chosis) has long been a focus of interest in schizophrenia research [2]. Deficits in premorbid
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adjustment are reported consistently as a precursor to schizophrenia [3], and as such provide

supportive evidence for the neurodevelopmental model [4–5]. For example, poor social adjust-

ment during childhood has been proposed as an early manifestation of impairment of develop-

mental trajectories that evolve into deficits in social cognition and later into schizophrenia [6].

Childhood trauma in the form of abuse or neglect has also been linked to schizophrenia,

increasing the risk of developing the illness [7], and contributing to poorer treatment out-

comes [8]. However, the nature of the relationship between childhood trauma and schizophre-

nia is not well understood. Evidence from animal and human research suggests that the effects

of exposure to childhood trauma may be enduring, and affect behaviour, emotions and cogni-

tion into adult life [9]. Whether the effects of childhood trauma are direct, or whether they are

mediated or moderated by other risk factors, is not clear. It is well established that people living

with psychotic disorders, in comparison to the general population and healthy controls, are

more likely to have a history of childhood trauma. It has been hypothesized that developmental

trauma lies on the “affective pathway” to psychosis [10–11] and it is evident that a history of

childhood trauma has an impact on symptom expression [12] and severity [13], leading to

poorer patient outcomes [8]. One possibility is that childhood trauma, through psychological

or biological mechanisms, interferes with normal neurodevelopment, thereby establishing a

biological vulnerability in a pre-schizophrenic individual. If this is the case, then an association

between childhood trauma and premorbid adjustment would be anticipated. Indeed, studies

have documented such a relationship in people living with psychosis. In a retrospective chart

analysis of 658 broadly defined first-episode psychosis patients, Conus [14] reported that 34%

had been exposed to sexual and/or physical abuse during childhood, and that these patients

were more likely to have poorer premorbid functioning. Tikka [15] investigated 20 patients at

clinical high risk for psychosis and 30 normal control subjects. Childhood trauma scores were

higher, and premorbid adjustment poorer, in patients than in controls. Emotional abuse was

significantly associated with poor premorbid adjustment in late adolescence and overall

trauma was significantly correlated with poor general premorbid adjustment. Stain [16] specif-

ically investigated the association between childhood trauma and social functioning in 233

patients with a first-episode of schizophrenia-spectrum disorder and reported that childhood

trauma was significantly associated with poorer premorbid social functioning in childhood,

early adolescence and late adolescence. Finally, Alameda [17] investigated the relationship

between childhood abuse and functional outcome in 225 early psychosis patients. They found

that physical and sexual abuse were associated with poor premorbid social functioning in early

adolescence and that the age of first trauma exposure correlated significantly with social func-

tioning in patients at follow-up.

A relationship between childhood trauma and premorbid adjustment has therefore been

established. However, the nature of the relationship has not been extensively investigated. It is

not known, for example, whether specific types of childhood trauma have a stronger relation-

ship with premorbid adjustment, and whether there is a differential impact on academic and

social premorbid adjustment. Another important question is whether childhood trauma acts

on its own or whether other risk factors moderate or mediate its effect on premorbid adjust-

ment. Other risk factors include, amongst others, obstetric complications [18], neurological

soft signs, substance abuse [18] and a family history of the illness [19].

In this study we investigated the relationship between childhood trauma and premorbid

adjustment in patients diagnosed with a first episode of schizophrenia-spectrum disorders

(schizophrenia, schizophreniform or schizoaffective disorder). We examined whether spe-

cific types of trauma had stronger relationships with premorbid adjustment, and whether

academic and social adjustment were differentially affected. Further, we explored a possible

moderating role for other selected risk factors in the relationship between childhood trauma
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and premorbid adjustment. Risk factors considered in this study were a family history of

schizophrenia and a family history of psychiatric disorder (as proxies for genetic risk),

obstetric complications, neurological soft signs and substance abuse. We hypothesized that:

(a) childhood abuse would be associated with poorer premorbid adjustment than childhood

neglect; (b) childhood trauma would have a greater negative impact on premorbid social

adjustment than on academic adjustment; and (c) other investigated risk factors for psycho-

sis would have a synergistic effect and serve to strengthen the association between childhood

trauma and premorbid adjustment (i.e. higher levels of trauma would be associated with

poorer premorbid adjustment).

Materials and Methods

Subjects and Study Setting

Participants were recruited from first admissions to Tygerberg and Stikland hospitals, and

from community clinics in the greater Cape Town area. Inclusion criteria were: men and

women; in- or out-patients; aged 16 to 45 years; experiencing a first psychotic episode; and

meeting DSM-IV TR (Diagnostic and Statistical Manual of Mental Diseases, Fourth Edition,

Text Revisions) diagnostic criteria for schizophrenia, schizophreniform or schizoaffective dis-

order. Exclusion criteria were: a lifetime exposure to antipsychotic medication for longer than

4 weeks; any serious or unstable general medical condition; substance-induced psychosis; and

an educational level of lower than Grade 7. A group of healthy controls, matched for age, gen-

der, ethnicity and educational status was recruited from the same catchment area as the patient

group. Controls were excluded if they met the criteria for any past or current psychiatric disor-

der. The study described in this manuscript is nested within a larger first-episode psychosis

study. In the larger study n = 234 patients were approached of which n = 19(8%) declined

to participate. In the end we collected data on childhood trauma in n = 77 patients and 52

healthy controls. Permission to conduct the study was obtained from the Health Research

Ethics Committee of the Faculty of Medicine and Health Sciences, Stellenbosch University.

Written, informed consent was obtained from all participants and in the case of participants

younger than 18 years we obtained written, informed consent from parents or guardians.

Assessments

Patients were assessed with the Structured Clinical Interview for DSM-IV [SCID] [20].

Detailed assessments of demographic, obstetric complications (any complications experienced

in the antenatal, perinatal and postnatal (up to 6 weeks post delivery) period), clinical and fam-

ily history of any serious psychiatric disorders amongst first and second-degree relatives were

obtained through interviews with patients and caregivers, according to a structured schedule.

Information about substance use was obtained through clinical interviews with patients, collat-

eral information was obtained from family members and urine screening tests were done for

cannabis, methamphetamine and methaqualone.

Participants and controls were assessed with the Childhood Trauma Questionnaire (CTQ)

short form, which has good construct validity [21]. The instrument has 28 Likert-type items

(25 items assessing clinical symptoms and 3 validity items identifying underreporting), 5 sub-

scales (sexual abuse, physical abuse, emotional abuse, physical neglect and emotional neglect),

and yields a total score [22]. Subscale scores range from 5–25 and the total scale score (sum of

the 5 subscales) ranges from 25–125 [21]. We included subscale and total scores in the analy-

ses. Premorbid functioning was assessed in patients using the Premorbid Adjustment Scale

(PAS), which has good validity and reliability (inter-rater reliability estimates ranged from

0.74–0.85 [2]. The PAS assesses levels of functioning in areas of sociality, peer relationships,
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school performance, adaption to school, and social sexual aspects across four developmental

periods: childhood (up to 11 years of age); early adolescence (12–15 years of age); late adoles-

cence (16–18 years of age); and early adulthood (older than 19 years of age). In childhood,

social sexual aspects are not assessed. The PAS also includes a general section that assesses

highest level of education, changes in work and school performance, and quality of life [2].

Item scores range from 0–6, with higher scores indicative of worse premorbid adjustment.

Normally items in each subscale are summed and divided by the sum of the highest possible

score for items completed. The total scale score is the average of the subscale scores for all sub-

scales [2]. However, given the evidence that social and academic functioning are distinct com-

ponents of premorbid functioning [23–24], we compared premorbid functioning according to

academic and social domains separately, across the developmental life stages from childhood

to late adolescence. We followed the procedure of Allen [24] by excluding data from the adult

period, as early manifestations of illness can affect these scores.

We used the Neurological Evaluation Scale (NES) to assess neurological abnormalities [25].

The NES assesses three domains (sequencing of motor acts, motor coordination, and sensory

integration) and has a total NES score. We analysed subscale and total scores separately.

Statistical Analyses

First, we used chi-square and t-tests for categorical and continuous variables respectively, to

compare patients and controls. Next, Pearson’s correlation coefficient analyses were con-

ducted to explore associations between childhood trauma and premorbid adjustment in the

patient group. Finally, we assessed whether our selected risk variables played a moderating

role in any associations between childhood trauma and premorbid adjustment. We used hier-

archical regression analysis in cases where all of the variables were continuous. Regressions

with and without interaction effects (between independent and moderating variables) were

fitted and the F-to-remove test used to determine if the interaction effects made significant

contributions to the R2. Significant contributions of the interaction terms were used as an

indication of moderating effects. For the categorical moderator variables we performed an

analysis of covariance for homogeneity of slopes. If the homogeneity of slopes tests (interaction

between continuous independent and categorical moderator variables) were significant, this

was taken to be an indication of moderating effects as it implies that correlations between

independent and dependent variables are different for different levels of the moderator. Mod-

erator variables that were considered were family history of schizophrenia, family history of

psychiatric disorder, obstetric complications, neurological soft signs, and substance abuse. We

used STATISTICA 13 software and, except where noted differently, statistical significance was

set at p<0.05. Assumptions for the abovementioned tests were monitored throughout statisti-

cal procedures and were not found to be violated. Pearson correlations were augmented by cal-

culating non-parametric Spearman correlations, which in most instances gave similar results.

We, therefore, only report on Pearson correlations.

Results

Demographic and Clinical Characteristics and History of Childhood

Trauma

The sample comprised 77 patients with schizophrenia (n = 52, 67.5%), schizophreniform dis-

order (n = 24, 31.2%) and schizoaffective disorder (n = 1, 1.3%), with a mean duration of

untreated psychosis (DUP) of 32 weeks (SD = 34 weeks). DUP is defined as the number of

weeks from the first onset of obvious psychotic symptoms to the first time antipsychotic
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treatment was started. There were 52 matched healthy controls. Patients and controls were

similar in terms of demographic characteristics and CTQ scores (Table 1). We also categorized

participants according to their exposure to high or low levels of childhood trauma, using previ-

ously described cut-off scores [22]. According to this categorisation a score of 5–12 for emo-

tional abuse is regarded as low and 13–25 as high. For physical abuse and physical neglect a

score of 5–9 is categorized as low and 10–25 as high;, for sexual abuse a score of 5–7 is low and

8–25 is high; and for emotional neglect a score of 5–14 is categorized as low and 15–25 as high.

Exposure to high levels of trauma was reported for patients and controls respectively, as fol-

lows: emotional abuse 22(29%) and 13(25%) (χ2 0.29, p = 0.6); physical abuse 29(39%) and 15

(29%) (χ2 1.43, p = 0.2); sexual abuse 22(29%) (χ2 0.09, p = 0.8) and 14(27%); emotional neglect

23(31%) and 14(27%) (χ20.2, p = 0.6); physical neglect 33(43%) and 22(42%) (χ2 0.04, p = 0.9);

and total trauma score 23(30%) and 13(25%) (χ20.36, p = 0.5).

Correlations between Childhood Trauma and Premorbid Adjustment

Scores

There were several statistically significant correlations between CTQ and PAS scores, although

the effect sizes were in the small (r = 0.1–0.3) to medium (r = 0.3–0.5) range (Table 2). Signifi-

cant correlations were apparent across all of the CTQ categories, and in both social and aca-

demic domains across all of the PAS life stages.

Interactions between Moderators and Childhood Trauma

Statistically significant interactions that moderate the strength of the associations between

childhood trauma and premorbid adjustment are presented in Tables 3 and 4. We found no

moderating effects for a family history of schizophrenia or a family history of psychiatric illness

on the association between childhood trauma and premorbid adjustment. However, other var-

iables had significant moderating effects—either weakening (Fig 1) or strengthening (Fig 2)–

the association between several types of childhood trauma and both social and academic pre-

morbid adjustment from childhood to late adolescence. Poor motor coordination weakened

the association between childhood emotional abuse and premorbid adjustment for the social,

academic and overall domains through all the life stages except for the social domain in late

adolescence. Poor motor coordination also weakened the association between childhood phys-

ical abuse and social adjustment from childhood to late adolescence and the PAS overall score.

A history of obstetric complications weakened the association between childhood physical and

emotional abuse and CTQ total score on social adjustment in childhood. It also weakened the

association between emotional abuse and academic adjustment in childhood and the PAS

overall score. The presence of substance abuse weakened the association between physical

abuse and social adjustment in late adolescence. Moderator variables that strengthened the

association between childhood trauma and premorbid adjustment were as follows: poor motor

sequencing performance strengthened the relationship between sexual abuse and academic

adjustment in childhood; and poor motor sequencing performance also strengthened the asso-

ciation between CTQ total score and academic adjustment in childhood.

Discussion

In contrast to several previous studies [26,15, 17, 27–28] we did not find higher rates of child-

hood trauma in patients compared with matched controls. However, this may be explained by

the fact that the rates of childhood trauma documented in both patients and controls in this

study were generally higher than those reported in other studies. For example, in our sample

29.3% patients and 26.9% controls endorsed high levels of sexual abuse and 39.2% patients and
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Table 2. Pearson correlations between childhood trauma and premorbid adjustment scores for the 77 patients.

CTQ PAS Overall PAS Domain PAS Childhood PAS Early Adolescence PAS Late Adolescence

EA 0.29* Social 0.08 0.23 0.23

Academic 0.27* 0.20 0.11

PA 0.32** Social 0.10 0.15 0.21

Academic 0.30** 0.26* 0.25*

SA 0.38*** Social 0.17 0.28* 0.35**

Academic 0.27* 0.22 0.19

PN 0.37*** Social 0.16 0.29* 0.20

Academic 0.31** 0.36** 0.23

EN 0.15 Social -0.13 -0.02 0.10

Academic 0.11 0.27* 0.26*

Overall 0.38*** Social 0.08 0.24* 0.29*

Academic 0.34** 0.32** 0.26*

*p�.05;

**p�.01;

***p�.001

PAS = Premorbid Adjustment Scale; CTQ = Childhood Trauma Questionnaire; EA = Emotional Abuse Subscale; PA = Physical Abuse Subscale;

SA = Sexual Abuse Subscale; PN = Physical Neglect Subscale; EN = Emotional Neglect Subscale.

doi:10.1371/journal.pone.0170178.t002

Table 1. Demographic details and childhood trauma scores for patients and controls.

Patients Controls P*

(n = 77) (n = 52)

Age yrs, mean(SD) 24.7(7.2) 25.1(6.8) 0.7

Males, n(%) 56(72.7%) 35(67.3%) 0.5

Highest level of education, n(%) 0.6

Primary 4(3%) 3(2%)

Secondary 48(37%) 25(19%)

Grade 12 completed 19(15%) 19(15%)

Tertiary 4(3%) 4(3%)

Technical 2(2%) 1(1%)

Ethnicity, n(%) 0.3

Black 10(13%) 9(17.3%)

Mixed Ethnicity 62(80.5%) 36(69.2%)

White 5(6.5%) 7(13.5%)

CTQ Scores, mean(SD)

EA 10.1(5.2) 9.8(4.6) 0.7

PA 9.8(5.3) 8.8(4.4) 0.3

SA 7.8(4.9) 7.6(4.5) 0.8

PN 9.3(3.5) 9(3.6) 0.7

EN 11.8(5.5) 11(5.6) 0.4

Overall 47.6(17.1) 46.2(15.6) 0.6

* T-tests for continuous variables and Chi square test for categorical variables

CTQ = Childhood Trauma Questionnaire; EA = Emotional Abuse Subscale; PA = Physical Abuse Subscale; SA = Sexual Abuse Subscale; PN = Physical

Neglect Subscale; EN = Emotional Neglect Subscale.

doi:10.1371/journal.pone.0170178.t001
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28.8% controls endorsed high levels physical abuse. In comparison, in a UK-based study, 16%

of first episode psychosis patients and 13% controls reported severe sexual abuse and 24%

patients and 13% controls reported severe physical abuse [26]. In a study conducted in Swit-

zerland, 12% patients reported sexual abuse and 17.7% reported physical abuse [17]. Our find-

ings are consistent with those of a meta-analysis that compared rates of childhood trauma

across countries and found that that Lower and Middle Income Countries (LMIC) had higher

rates than upper income countries [29]. Notably, LMICs have higher rates of crime, poverty

and unemployment—all of which are socio-economic factors known to influence childhood

trauma rates [30–31]. Alternatively, the high rates of reported childhood trauma in our sample

may relate to measurement with the CTQ. Although the CTQ is extensively used it is a subjec-

tive self-report instrument and unlike clinician-rated instruments more likely to lead to over-

reporting. Our finding that physical neglect was the most commonly cited childhood trauma

type in both patients and controls is consistent with other studies [15, 32]. Tikka [15] found

this to be the case in both ‘at clinical high risk patients’ and controls, while Wang [32] found

Table 3. Continuous variables: moderator effects on the association between childhood trauma and premorbid adjustment.

Moderator CTQ PAS Interaction Effect

R^2 Change p

NES Motor Coordination Emotional Abuse Academic Domain Childhood -0.12 <0.01

Social Domain Early Adolescence -0.06 0.04

Academic Domain Early Adolescence -0.10 0.01

Academic Domain Late Adolescence -0.08 0.02

Overall -0.15 0.00

Physical Abuse Social Domain Early Adolescence -0.10 0.01

Social Domain Late Adolescence -0.06 0.05

Overall -0.08 0.01

NES Motor Sequencing Sexual Abuse Academic Domain Childhood -0.07 0.02

NES Total Physical Neglect Academic Domain Childhood -0.06 0.03

PAS = Premorbid Adjustment Scale; CTQ = Childhood Trauma Questionnaire; NES = Neurological Evaluation Scale.

doi:10.1371/journal.pone.0170178.t003

Table 4. Categorical variables: moderator effects on the association between childhood trauma and premorbid adjustment.

Moderator CTQ PAS Interaction Effect Individual Effect

F P F p

Obstetric Complications Present Physical Abuse Social Domain Childhood 5.0 0.3 0.49 0.04

Absent Physical Abuse Social Domain Childhood -0.08 0.6

Present Emotional Abuse Social Domain Childhood 6.20 0.02 0.50 0.02

Absent Emotional Abuse Social Domain Childhood -0.09 0.5

Present Emotional Abuse Academic Domain Childhood 4.86 0.03 0.58 0.01

Absent Emotional Abuse Academic Domain Childhood 0.16 0.3

Present Emotional Abuse Overall 4.13 0.05 0.65 0.00

Absent Emotional Abuse Overall 0.17 0.2

Present Overall Social Domain Childhood 8.53 0.01 0.56 0.01

Absent Overall Social Domain Childhood -0.13 0.4

Substance Abuse Present Physical Abuse Social Domain Late Adolescence 6.21 0.02 -0.10 0.6

Absent Physical Abuse Social Domain Late Adolescence 0.47 0.00

PAS = Premorbid Adjustment Scale; CTQ = CTQ = Childhood Trauma Questionnaire.

doi:10.1371/journal.pone.0170178.t004
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this for patients with both first-episode and chronic schizophrenia. However, another study

found that emotional and not physical neglect was most frequently reported in patients with

first-episode psychosis [12].

Our study adds to the evidence for an association between exposure to childhood maltreat-

ment and poor premorbid adjustment in schizophrenia spectrum disorder [14–17]. While an

association does not imply causality, one explanation for these findings is that childhood

adversity in some way contributes to impaired neurodevelopment, which manifests prior to

the onset of psychosis as poor premorbid adjustment. The present study extends prior research

in several important ways. First, we found that the relationships between childhood trauma

and premorbid adjustment were not-specific—they spanned all forms of trauma, i.e. emotional

and physical abuse and neglect and sexual abuse. Childhood trauma correlated with both

Fig 1. Moderator variables weakening the association between childhood trauma and premorbid adjustment.

doi:10.1371/journal.pone.0170178.g001

Fig 2. Moderator variable strengthening the association between childhood trauma and premorbid adjustment.

doi:10.1371/journal.pone.0170178.g002
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academic and social adjustment, and across all of the life stages. Further evidence for a general

rather than specific association derives from the finding of a moderate effect-size correlation

between total trauma scores and overall premorbid adjustment. Also, all CTQ subscales other

than emotional neglect correlated significantly with the overall PAS score. However, while the

relationships were significant, they were not strong, with effect sizes in the small to medium

range. This suggests that, in addition to childhood trauma, other factors contribute to poor

premorbid adjustment in psychosis.

The association that we found between physical abuse and academic adjustment from child-

hood through to late adolescence is consistent with work indicating that physical abuse has a par-

ticular impact on academic achievement [33]. These authors compared children with and

without exposure to trauma in terms of academic achievement and found that those who had

experienced physical abuse had poorer academic achievement. Our findings also mirror those of

Alameda [17] in so far as we also found an association between sexual abuse and poor social

adjustment in adolescence. Alameda [17] found that sexual abuse correlated significantly with

poor social functioning in early adolescence, while in our study we found sexual abuse correlated

with social functioning in both early and late adolescence. However, unlike the Alameda [17]

study we did not find an association between physical abuse and premorbid social adjustment.

While there has been considerable interest in the role of sexual and physical abuse in psy-

chosis, there has been less focus on emotional abuse and physical and emotional neglect [34].

In the current study, physical neglect was significantly correlated with poorer academic adjust-

ment during childhood and early adolescence and with poorer social adjustment in early

adolescence. The physical neglect subscale includes items relating to the provision of basic

physical needs such as food and shelter. Poor diet is known to affect academic performance in

childhood. Unlike older adolescents, who are likely to be more advanced in terms of their

functional development, children and young adolescents may be less able to fend for them-

selves and seek proper food and shelter and thus more vulnerable to physical neglect. In our

study, emotional neglect was significantly associated with academic adjustment throughout

adolescence, but not with social adjustment. This could perhaps reflect the important parental

role in academic performance during adolescence, whereas peer support may compensate to

some degree for social adjustment needs. Also we found that emotional abuse was significantly

associated with academic adjustment in childhood. Emotionally abused and neglected children

and adolescents have been shown to have more severe cognitive and academic deficits as evi-

denced by lower general intelligence, poorer numeracy and literacy skills, and more frequent

repetition of grades at school [35]. One possible explanation is that emotional abuse may be

associated with dissociation [36]. A recent study suggests that children with high rates of disso-

ciative symptoms are more likely to have poor academic functioning, due to their impact on

memory, learning and engagement in classroom activities [37]. Early maltreatment has been

linked to dissociative symptoms in patients with psychosis, with emotional abuse showing a

particularly robust association [38].

Contrary to expectation, the results of our moderator analyses did not provide support for a

model incorporating a cumulative effect of risk factors in schizophrenia, at least not in a direc-

tional pathway that includes childhood trauma. Thus, we did not find, as hypothesized, that

genetic predisposition strengthened the association between childhood trauma and premorbid

adjustment. While a family history of schizophrenia or psychiatric disorder may not be the

ideal manner of assessing genetic risk, it has in fact been argued that it does capture a greater

proportion of genetic load, compared with direct molecular genetic measurement [39]. Indeed,

using this method, Trotta [39] explored the impact of the interplay between childhood adver-

sity and family psychiatric history on the onset of psychosis and found no evidence that child-

hood adversity and familial liability combined synergistically to increase the odds of psychosis
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beyond the effect of each individually. This is consistent with our findings, insofar as our

results do not support a role for familial liability in amplifying the effect of childhood adversity

on premorbid adjustment. Furthermore, family history of a psychiatric illness or schizophrenia

did not have a significant interaction effect on the relationship between childhood trauma and

premorbid adjustment. This is also consistent with the findings of Trauelsen [27] who reported

that family history of psychiatric disease was not associated with deteriorating premorbid

adjustment.

Further, the two environmental risk factors whose interactive effect we assessed actually

weakened the strength of some of the associations between childhood trauma and premorbid

adjustment. A history of obstetric complications significantly weakened the associations

between childhood physical abuse, emotional abuse and CTQ total score and social adjustment

in childhood. It also weakened the associations between emotional abuse and both academic

adjustment in childhood and PAS overall score. Substance abuse significantly reduced the

strength of the association between physical abuse and social adjustment in late adolescence.

The findings of an inverse moderating effect for obstetric complications and substance abuse

on the interaction between childhood trauma and premorbid adjustment suggest the existence

of different, and at least partly independent, pathways to psychosis. It may be that the “affective

pathway to psychosis”, in which childhood trauma is proposed to play a role [40], is relatively

independent of the effects of genetic loading, and particularly obstetric complications and sub-

stance abuse. Indeed, the negative interaction effects of obstetric complications and substance

abuse suggest that these environmental risk factors operate via an alternative mechanism, not

involving childhood trauma.

Our findings are also consistent with the observation that, in studies investigating child-

hood trauma in psychosis that have controlled for factors such as cannabis use and family

history of psychosis, the effect of childhood trauma remained significant, suggesting that

childhood trauma as a risk factor is at least partially independent of these other factors [41].

However, contrary to our finding of a negative interaction effect of substance abuse on the

association between childhood trauma and premorbid adjustment, others have found that can-

nabis use and childhood trauma interact additively to increase the risk of psychotic symptoms

in adolescence [42], and individuals with a history of non-consensual sexual experience and

cannabis consumption are over seven times more likely to have been diagnosed with psychosis

compared with those without these experiences [43].

The moderating effect of neurological soft signs on the relationship between childhood

trauma and premorbid adjustment is of interest. Our results indicate that in patients with poor

motor coordination skills, the relationship between childhood trauma and poor premorbid

adjustment is weaker. Specifically, poor motor coordination weakened the effect of emotional

abuse on social and academic premorbid adjustment through all of the life stages, except the

social domain in late adolescence, and also had this effect on overall PAS score. It also weak-

ened the association between childhood physical abuse and social adjustment from childhood

to late adolescence. On the other hand, poor motor sequencing performance strengthened the

relationship between sexual abuse and academic adjustment in childhood as well as the associ-

ation between CTQ total score and academic adjustment in childhood. Assuming that neuro-

logical soft signs represent clinical manifestations of neurodevelopmental compromise [44], it

may be that neurological soft signs could be useful biological markers for identifying different

pathways to psychosis. Thus, individuals whose neurodevelopmental compromise manifests as

poor motor sequencing skills may represent those in whom childhood trauma is important

aetiologically. Conversely, individuals with neurodevelopmental compromise that manifests as

poor motor coordination may represent those where other risk factors, such as obstetric com-

plications and substance abuse play an important role.
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There are several limitations to this study that need to be considered:

• A larger sample would have provided more power to detect additional interactions.

• This paper is exploratory of nature, and we did not conduct power calculations.

• As this was a cross-sectional study we are not able to make inferences about causality.

• As with all assessments of childhood trauma exposure, we relied on retrospective recall

which may introduce bias. However, it has been reported that memory bias explains little of

the variance in assessments of childhood trauma [45].

• Family history of schizophrenia and psychiatric disorder may not adequately represent

genetic vulnerability for schizophrenia, despite the argument that it captures a greater por-

tion of genetic load than molecular genetic measurements [39].

• Although patients and controls were recruited from the same geographical catchment area,

known for high levels of poverty and carefully matched in terms education, ethnicity, gender

and age, we did not collect information on socioeconomic status. Differences in socioeco-

nomic status may explain why we did not find any significant differences in the distribution

of different trauma types across patients and controls.

• We did not use a standardized psychometric instrument to assess substance use. Information

on substance use was gathered from clinical interviews with patients and through collateral

from caregivers, and through urine drug tests.

Conclusion

In conclusion, our results confirm previous studies indicating an association between child-

hood trauma and premorbid adjustment, and suggest that this association is apparent for

different types of trauma, and for both social and academic components of premorbid adjust-

ment across childhood, early and late adolescence. Further, our results suggest a complex

interplay of various risk factors, supporting the notion of different pathways to psychosis. Our

results suggesting that childhood trauma might act largely independently of pre-existing

genetic liability, obstetric complications and substance abuse count against a simple cumula-

tive model of the shared effect of adversities on the risk of psychosis. It may be that individuals

with psychosis have different adversity profiles [27]. Further studies exploring the ways in

which putative risk factors for neurodevelopmental compromise and the evolution of psycho-

sis interact with one another are warranted.
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