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ABSTRACT
Introduction: Evidence suggests that childhood maltreatment affects cognitive performance in both patients with psychosis 
and community controls. However, the interplay between childhood maltreatment, post-traumatic stress symptoms (PTSS), and 
intelligence has not been investigated. This study investigated the relationship between childhood maltreatment, subclinical 
PTSS, and intelligence among patients with first-episode psychosis (FEP) and community controls.
Methods: Patients with FEP (N = 602) and controls (N = 853) from the EU-GEI study were assessed for childhood maltreatment, 
PTSS, and intelligence quotient (IQ).
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Results: PTSS were associated with lower IQ among community controls but not among patients with FEP. In the FEP group, an 
interaction (p = 0.044) between PTSS and childhood maltreatment on IQ was found, such that the association between PTSS and 
lower IQ was only present among those exposed to childhood maltreatment. No interaction was evident in controls (p = 0.826).
Conclusions: The findings suggest the relevance of cognitive rehabilitation for FEP patients with childhood maltreatment and 
PTSS.

1   |   Introduction

Accumulating research has consistently demonstrated that 
childhood maltreatment is associated with psychosis, but the 
mediators and moderators of this association are still unclear 
and suggest that cognition and post-traumatic stress symptoms 
(PTSS) may play a role (Alameda et al. 2020; Sideli et al. 2020).

Findings on both general and clinical populations indicate that 
childhood maltreatment may impair cognitive performance (Rosa 
et al. 2023; Vargas et al. 2019), which is particularly detrimental 
for people suffering from psychosis as it reduces social and occu-
pational functioning (Fares-Otero et  al.  2023; Montaner-Ferrer 
et  al.  2023). However, the association between childhood mal-
treatment and cognition is weaker among people with psychosis 
compared with controls (Dauvermann and Donohoe 2019; Vargas 
et  al.  2019), arguably because of floor effects (Sideli et  al.  2014; 
van Os et  al.  2017). Furthermore, the impact of childhood mal-
treatment on cognition may vary by type of traumatic exposure. 
We previously found that both childhood abuse and neglect were 
associated with lower Intelligence Quotient (IQ) among controls 
without a psychotic disorder, whereas only childhood neglect was 
associated with lower IQ among people with first-episode psycho-
sis (FEP) (Sideli et al. 2022, 2023).

People with psychosis also report a greater prevalence of 
Post Traumatic Stress Disorders (PTSD) (Seong et  al.  2023; 
Seow et  al.  2016) and more frequent subclinical PTSS (Berry 
et al. 2013), that is PTSD symptoms not satisfying the clinical 
threshold for PTSD, according to established criteria (American 
Psychiatric Association 2022; World Health Organization 2019). 
PTSD and PTSS in psychosis may arise from childhood mal-
treatment (Bendall et  al.  2008; Schäfer and Fisher  2011), 
adult life events (Beards et al. 2013; D'Andrea et al. 2023; van 
Zelst  2008) and the experience of psychosis itself (Buswell 
et al. 2021). Some community studies suggest that PTSS may in-
crease the negative impact of childhood maltreatment on cog-
nition (Burri et al. 2013; De Bellis et al. 2009, 2013). However, 
among people with psychosis, the association between PTSS 
and cognitive impairment has not been consistently replicated 
(Duke et  al.  2010; Goodman et  al.  2007; Peleikis et  al.  2013). 
Furthermore, to the best of our knowledge, no study has exam-
ined the interplay between childhood maltreatment, PTSS and 
cognition in psychosis.

Using data from a large multi-national study of psychosis, we 
sought to investigate the relationship between childhood mal-
treatment, subclinical PTSS and IQ among FEP patients and 
community controls. We hypothesised that: (1) compared to 
community controls, FEP patients would report a greater prev-
alence of PTSS; (2) PTSS would be associated with lower IQ in 
both patients and controls; and (3) PTSS would moderate the 

effect of childhood maltreatment on IQ in both groups, such that 
the association between exposure to maltreatment and lower IQ 
would be stronger among those with PTSS.

2   |   Methods

2.1   |   Sample

People with FEP and community controls participated in 
the EU-GEI study, a multi-centre incidence, case–control 
study carried out between May 2010 and April 2015 in five 
European countries and Brazil. The study was approved by the 
local Institutional Review Board and carried out in line with 
International Ethical Standards. Information about inclusion 
and exclusion criteria and sampling strategies was previously 
described (Gayer-Anderson et al. 2020; van Os et al. 2008). The 
current study was conducted on a subset of 602 FEP and 853 
controls with complete information about childhood maltreat-
ment, PTSS and IQ (see Table S1 and Supporting Information 1).

2.2   |   Measures

Childhood maltreatment prior to age 18 was assessed using the 
Childhood Trauma Questionnaire (Bernstein et  al.  1997). An 
overall ‘childhood maltreatment’ score, and separate ‘childhood 
abuse’ and ‘childhood neglect’ scores were calculated from the 
mean score of the respective items (rated 1 = never to 5 = very 
often). Consistent with previous studies (Sideli et al. 2022; van 
Os et  al.  2017), three dichotomous variables for overall child-
hood maltreatment, abuse and neglect were then calculated 
using the 80th percentile of the control group as a cut-off value 
(equal to 1.64, 1.40 and 2.00, respectively).

Presence of any PTSS in the week prior to study assessment 
was assessed in participants reporting any traumatic experi-
ence using the Impact of Events Scale-6 (Thoresen et al. 2010) 
with two additional items to capture persistent re-experiencing 
(‘I had dreams about it’ and ‘Pictures about it popped into my 
mind’) from the IES-R (Weiss and Marmar 1997) (see Supporting 
Information). Items were rated on a 4-point scale (0 = not at all 
to 4 = extremely), with total scores ranging from 0 to 32 (FEP: 
α = 0.86; controls: α = 0.89). To capture subclinical PTSS, we di-
chotomised the total score (0 = absent, 1+ = present).

IQ was assessed using an abbreviated version of the Wechsler 
Adult Intelligence Scale (WAIS-III) (Blyler et al. 2000), includ-
ing selected items of the following subtests: digit symbol coding 
(a measure of processing speed), arithmetic (working memory), 
block design (visuospatial processing), and information (verbal 
knowledge) (Velthorst et al. 2013, 2021).
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Information about socio-demographic characteristics (i.e., 
sex, age, country, education and ethnicity), lifetime cannabis 
use and current use of antipsychotics was collected using the 
MRC sociodemographic questionnaire (Mallet 1997), Cannabis 
Experience Questionnaire (Di Forti et  al.  2014), and patients' 
clinical records.

2.3   |   Analyses

General linear regression models stratified for patients and 
controls were used to investigate the multiplicative interaction 
between childhood maltreatment and PTSS (independent di-
chotomous variables) on IQ (dependent continuous variable). 
Analyses were adjusted for the following covariates: sex, age, 
ethnicity (white vs. non-white), education (from no education 
to post-degree), study country, lifetime cannabis use (yes vs. 
no) and, only in the FEP group, current use of antipsychotics 
(none vs. one vs. > 1 antipsychotic medications). Results are re-
ported as regression coefficients (B) and standardised betas (β). 
Analyses were carried out using SPSS v27.0.

3   |   Results

3.1   |   Associations Between Childhood 
Maltreatment, PTSS and IQ

Average IQ was significantly lower among FEP patients and 
prevalence of childhood maltreatment and PTSS were higher 
(Table  S2). In both patients and controls, childhood maltreat-
ment was associated with PTSS. In both groups, childhood 
maltreatment was associated with lower IQ, but PTSS was asso-
ciated with lower IQ only in the control group (Table S3).

3.2   |   Interaction Between Childhood 
Maltreatment × PTSS on IQ

An interaction between childhood maltreatment and PTSS on 
IQ was evident in the FEP group (Table 1 and Figure 1). Among 
patients exposed to childhood maltreatment, a lower IQ was 
found in those where PTSS was present (M = 81.80, SD = 15.87) 
versus absent (M = 87.94, SD = 21.97). No association was found 

TABLE 1    |    Interaction between childhood maltreatment and subclinical PTSS on IQ.

Crude model Adjusted modela

B 95% CI p B 95% CI p

Unstandardized models

Controls N = 853 N = 847

Childhood maltreatmentb −3.48 −9.38; 2.43 0.248 −2.50 −7.71; 2.70 0.345

Subclinical PTSSc −3.72 −6.44; −1.01 0.007 −2.45 −4.90; 0.00 0.050

Childhood 
maltreatment × subclinical PTSS

−1.76 −8.67; 5.15 0.617 0.68 −5.36; 6.71 0.826

FEP patients N = 602 N = 597

Childhood maltreatmentb 0.97 −5.15; 7.09 0.755 2.78 −3.03; 8.59 0.348

Subclinical PTSSc 1.02 −3.22; 5.26 0.637 −0.96 −4.98; 3.07 0.641

Childhood 
maltreatment × subclinical PTSS

−7.17 −14.16; −0.17 0.045 −6.73 −13.28; −0.18 0.044

Standardised models

Controls N = 853 N = 847

Childhood maltreatmentb −0.19 −0.52; 0.14 0.248 −0.14 −0.43; 0.15 0.345

Subclinical PTSSc −0.21 −0.36; −0.06 0.007 −0.14 −0.27; −0.00 0.050

Childhood 
maltreatment × subclinical PTSS

−0.10 −0.48; 0.29 0.617 0.04 −0.30; 0.37 0.826

FEP patients N = 602 N = 597

Childhood maltreatmentb 0.05 −0.28; 0.39 0.755 0.15 −0.17; 0.47 0.348

Subclinical PTSSc 0.06 −0.18; 0.29 0.637 −0.05 −0.27; 0.17 0.641

Childhood 
maltreatment × subclinical PTSS

−0.39 −0.77; −0.01 0.045 −0.37 −0.72; −0.01 0.044

Note: Significant associations (p ≤ 0.05) are shown in bold type.
Abbreviations: CI, confidence intervals; FEP, first-episode psychosis; IQ, intelligence quotient; PTSS, post-traumatic stress symptoms.
aAdjusted for sex, age, ethnicity, education, study country, lifetime cannabis use and antipsychotic treatment (only in the FEP group).
bExposure to childhood maltreatment was defined as mean CTQ > 80th percentile of the control group; significant associations (p ≤ 0.05) are shown in bold type.
cPresence of any subclinical post-traumatic stress symptoms was defined as at least one item of the 8-item Impact of Events Scale scored ≥ 1 on a scale of 0–4.
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in the corresponding unexposed group (PTSS+ M = 86.97, 
SD = 19.30 vs. PTSS− M = 87.99, SD = 18.62).

By contrast, among community controls, PTSS was associated 
with lower IQ, without interaction with childhood maltreat-
ment (Table 1; Figure 1). In this group, the association was evi-
dent both in those exposed to childhood maltreatment (PTSS+ 
M = 97.64, SD = 17.05 vs. PTSS− M = 103.13, SD = 19.39) and 
in those unexposed (PTSS+ M = 102.88, SD = 17.53 vs. PTSS− 
M = 106.60, SD = 18.24).

3.3   |   Effect of Specific Types of Childhood 
Adversities

No childhood abuse × PTSS interaction on IQ was observed in 
either the FEP or control groups. Only in the FEP group was a 
childhood neglect × PTSS interaction detected (unadj. B = −8.82, 
p = 0.013; adj. B = −7.82, p = 0.018) (Tables S4 and S5).

In the control group there was an association between PTSS and 
lower IQ independent of and without interaction with childhood 
abuse (unadj. B = −3.36, p = 0.015; adj. B = −2.27, p = 0.069) and 
childhood neglect (unadj. B = −4.20, p = 0.002; adj. B = −2.87 
p = 0.021). The findings were consistent when a measure of 
moderate to extreme PTSS symptoms was used (Supporting 
Information: Sensitivity analyses).

4   |   Discussion

This study found that subclinical PTSS were associated with 
lower IQ among community controls but not among patients 
with FEP. In the FEP group, an interaction between PTSS and 
childhood maltreatment was found, such that the association 
between PTSS and lower IQ was only present among those mal-
treated in childhood. No interaction was found among controls. 
The findings suggest that PTSS might be differently related to 
IQ among FEP patients and controls. In the FEP group, the lack 

FIGURE 1    |    Interaction between childhood maltreatment and subclinical post-traumatic stress symptoms. CI, confidence intervals; FEP, first-
episode psychosis.
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of association between PTSS and IQ is consistent with some of 
the previous studies on PTSD and cognition (Duke et al. 2010; 
Peleikis et  al.  2013). However, in this group, PTSS symptoms 
might modify the impact of childhood maltreatment on in-
telligence (Aas et  al.  2014; Dauvermann and Donohoe  2019). 
Furthermore, among controls, the impact of PTSS on IQ seemed 
partially independent from the exposure to childhood maltreat-
ment (Burri et al. 2013).

We found that the moderating effect of PTSS on IQ was only ev-
ident for neglect. Literature has suggested that, among people 
with psychosis, the impact of neglect on IQ might be more con-
sistent than that of abuse (Aas et al. 2012; Garcia et al. 2016; Li 
et al. 2017; Mørkved et al. 2020). In line with studies revealing 
an association between childhood neglect, PTSS, and greater 
symptom severity in psychotic disorders (Cakir et  al.  2016; 
Vogel et al. 2011), we speculate that PTSS might increase the 
detrimental impact of childhood neglect on cognition both 
directly, through memory impairment, and indirectly by am-
plifying emotion dysregulation (Liu et al. 2020) which in turn 
affects cognitive performance (Romano et al. 2015).

The findings of this study should be interpreted considering some 
limitations. First, consistent with previous literature (Vargas 
et al. 2019), childhood maltreatment could be considered to con-
tribute to the lower IQ observed in FEP patients, which is affected 
by numerous factors, including genetic liability, developmental 
abnormalities, and social disadvantage. Second, although child-
hood maltreatment and PTSS were assessed with reference to 
non-overlapping timeframes (i.e., up to age 18 for childhood mal-
treatment; over the past 7 days for PTSS), the retrospective study 
design prevents any inference about temporal order. Third, the 
sample size and missing data might have adversely affected the 
study's power to detect interactions. Fourth, the high prevalence 
of PTSS among FEP patients and their particularly low mean IQ 
might have obscured any potential association between PTSS and 
IQ in this group. In addition, the association of childhood mal-
treatment with lower IQ may involve other psychopathological 
factors (e.g., depression) not assessed here. Fifth, we were unable 
to include the PTSS score as a continuous variable in analyses as 
it was extremely skewed, thus limiting the conclusions that can be 
drawn. Finally, mediation analyses were not performed since we 
could not rule out that PTSS resulted from later life events, or the 
psychosis experience itself.

Nonetheless, these findings confirm the importance of ade-
quately assessing (Carr et  al.  2018; Redmond et  al.  2025) and 
treating PTSD and subclinical PTSS among people with psycho-
sis (Schäfer and Fisher 2011; Swan et al. 2017) and suggest an 
interplay between childhood maltreatment and PTSS on cogni-
tion (Christy et al. 2023; Rodriguez et al. 2021). If the results are 
replicated in larger, longitudinal samples, they could indicate 
the need for cognitive rehabilitation for FEP patients with child-
hood maltreatment histories and PTSS.
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Data Availability Statement

The data that support the findings of this study are available from the 
corresponding author upon reasonable request.
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