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ABSTRACT
BACKGROUND: Childhood trauma is a well-known environmental risk factor for psychiatric disorders, yet genetic 
influences may also shape exposure to adversity via gene-environment correlation (rGE).
METHODS: We examined rGE between polygenic risk scores (PRSs) for psychiatric and behavioral traits and trauma 
subtypes across development in 2 large cohorts: the EU-GEI (European Network of National Schizophrenia 
Networks Studying Gene-Environment Interactions) case-control study (n = 1191) and the ALSPAC (Avon 
Longitudinal Study of Parents and Children) birth cohort (N = 8141). Trauma was assessed retrospectively in EU- 
GEI and both prospectively and retrospectively in ALSPAC. Multinomial logistic regressions tested associations 
between PRSs and timing of exposure (early: 0–11 years vs. late: 12–17 years) to 5 trauma types (emotional 
abuse, physical abuse, sexual abuse, bullying, and household discord).
RESULTS: In EU-GEI, 20 PRS-trauma associations survived false discovery rate correction. The posttraumatic 
stress disorder PRS showed strong associations with early emotional abuse (odds ratio [OR] = 3.37), sexual 
abuse (OR = 3.08), physical abuse (OR = 2.90), and bullying (OR = 2.19). Attention-deficit/hyperactivity disorder 
(ADHD) PRS was linked to early sexual abuse (OR = 1.49), emotional abuse (OR = 1.33), household discord 
(OR = 1.27), and bullying (OR = 1.24). Schizophrenia (SCZ) PRS was associated with early emotional abuse 
(OR = 1.90) and late bullying (OR = 1.46). In ALSPAC, 20 PRS-trauma associations were replicated, including 
ADHD, depression, bipolar disorder, SCZ, and cannabis use disorder with early traumas. Variance explained was 
small in both cohorts. Sensitivity analyses restricted to control participants in EU-GEI confirmed results.
CONCLUSIONS: These findings provide novel and robust evidence for rGE between psychiatric PRSs and specific 
trauma exposures, particularly in early development, underscoring the importance of incorporating genetic liability in 
trauma research.

https://doi.org/10.1016/j.biopsych.2026.03.1000

Childhood trauma is a widely recognized environmental risk 
factor for various psychiatric outcomes, including psychosis, 
depression, and affective dysregulation (1,2). Meta-analytic 
evidence confirms that individuals exposed to childhood 
adversities—such as abuse and bullying—are at greater risk of 
developing psychosis (3). However, the nature of this associ
ation remains complex. Recent work suggests that part of the 
link between trauma and psychopathology may be due to 
gene-environment correlation (rGE), in which an individual’s 
genetic liability contributes up to 40% of the likelihood of 
experiencing certain environmental exposures, with stronger 
evidence for bullying as compared with maltreatment (4,5). 
rGE refers to nonrandom exposure to environments as a 
function of genetic liability. In the context of childhood trauma, 
this does not imply that victimization is genetically determined 

or that responsibility lies with the child. Rather, it reflects that 
the risks for maltreatment and bullying cluster within families 
and social contexts and that children differ in behavioral, 
emotional, and cognitive traits that can shape how they are 
treated by caregivers and peers. Because these characteristics 
are partly heritable, genetic vulnerability can be linked to 
exposure to adversity, via both the family context in which 
children are raised and the ways in which children’s behaviors 
and emotions affect how they are treated by others.

In psychiatric genetics, rGE is increasingly explored using 
polygenic risk scores (PRSs), which reflect inherited liability for 
psychiatric and cognitive traits (6). PRSs capture only a frac
tion of the total genetic liability for a trait and should be 
interpreted as probabilistic indices rather than comprehensive 
measures of genetic influence. Emerging findings indicate that 
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individuals with higher PRSs for schizophrenia (SCZ), 
depression, and other conditions are modestly more likely to 
report childhood adversity (7–9). These correlations can arise 
via passive rGE (parents’ genetically influenced traits shape 
the home environment), evocative rGE (children’s traits elicit 
responses from others), and active rGE (individuals select 
environments consistent with their traits), although the current 
study is not designed to disentangle these mechanisms (4,5).

Despite growing interest, prior studies have primarily 
examined cumulative or undifferentiated trauma exposure, 
often relying on retrospective self-report measures (7). How
ever, less is known about whether polygenic liability is differ
entially associated with specific trauma subtypes (e.g., 
emotional vs. sexual abuse) or whether rGE varies by devel
opmental timing of exposure (e.g., early or late childhood) (10). 
Moreover, few studies have tested rGE across multiple traits 
and psychiatric domains in diverse samples, considering its 
link with a broad range of adversities (11–13).

The developmental period may shape the extent to which 
genetic liability influences trauma exposure. Early childhood 
adversities, often embedded in the family environment, may 
reflect inherited risk, whereas traumas arising during 
adolescence—especially those outside the household—may 
be more contingent on peer or situational factors. To test 
these hypotheses, we examined rGE across multiple psychi
atric and behavioral PRSs and specific trauma subtypes (i.e., 
emotional abuse, physical abuse, sexual abuse, bullying, and 
household discord) in the EU-GEI (European Network of Na
tional Schizophrenia Networks Studying Gene-Environment 
Interactions) case-control sample, distinguishing between 
early (0–11 years) and late (12–17 years) exposures. Then we 
evaluated replicability and generalizability in the ALSPAC 
(Avon Longitudinal Study of Parents and Children) birth 
cohort, which provides both prospective and retrospective 
trauma assessments across developmental windows. This 2- 
cohort design provides a robust test of rGE effects across 
different population types, measurement strategies, and 
stages of development.

METHODS AND MATERIALS

Study Design and Participants

This study used data from the EU-GEI project, a large multi
center case-control study investigating genetic and environ
mental risk factors for psychosis (14). Data were drawn from 
Work Package 2 of the EU-GEI study, focusing on first- 
episode psychosis (FEP). Participants were recruited across 
16 catchment sites in 6 countries in Europe (England, the 
Netherlands, Spain, France, and Italy) and Brazil. FEP cases 
were of ages 18 to 64 years and were included if they pre
sented with their first episode of a psychotic disorder, diag
nosed according to the ICD-10 (F20–33), and confirmed using 
the Operational Criteria Checklist for Psychotic and Affective 
Illness (15). Exclusion criteria for cases included prior treatment 
for psychosis, diagnosis of organic psychotic disorders (ICD- 
10: F09), and psychotic episodes secondary to acute intoxi
cation (ICD-10: F1X.5). Control participants were recruited from 
the same geographic areas as cases using a combination of 
random and quota population sampling strategies and were 
screened to ensure the lifetime absence of psychotic disorders 

(14). All participants provided written informed consent. Ethical 
approval was obtained from local and national research ethics 
committees in each participating site.

Replication analyses were conducted using data from 
ALSPAC, a U.K.-based population birth cohort study. ALSPAC 
initially recruited 14,541 pregnancies with expected delivery 
dates between April 1, 1991, and December 31, 1992 (phase 1 
enrollment), resulting in 13,988 children alive at age 1 year. 
Subsequent recruitment phases (phases 2–4) increased the 
total sample to 15,447 pregnancies and 14,901 children alive 
at 1 year for analyses after age 7 years (16,17). The cohort 
provides detailed prospective and retrospective measures of 
environmental exposures and mental health outcomes. For the 
current analysis, ALSPAC participants were included if they 
had available genome-wide genotyping data and completed 
trauma exposure assessments, collected prospectively 
throughout childhood and adolescence and retrospectively at 
approximately age 22 years. Study data were collected and 
managed using REDCap (Research Electronic Data Capture) 
tool hosted at the University of Bristol (18). REDCap is a 
secure, web-based software platform designed to support 
data capture for research studies. Ethical approval for ALSPAC 
was obtained from the ALSPAC ethics and law committee and 
the local research ethics committees. Consent for biological 
samples was obtained in accordance with the Human Tissue 
Act (2004), and informed consent for questionnaire and clinic 
data was obtained in accordance with committee recom
mendations. Further information about the cohort is available 
at http://www.bristol.ac.uk/alspac/. The study website con
tains details of all the data that are available through a fully 
searchable data dictionary and variable search tool.

Measures of Childhood Trauma

In the EU-GEI sample, childhood trauma exposure was 
assessed retrospectively using 2 instruments: 1) the Child
hood Experience of Care and Abuse Interview, capturing 
emotional abuse, physical abuse, sexual abuse, and house
hold discord; and 2) a dedicated bullying questionnaire, 
assessing peer victimization (19). For each trauma subtype, 
exposure timing was categorized as no exposure, early 
exposure (0–11 years), or late-only exposure (12–17 years), 
based on the reported age at first occurrence. When a trauma 
was reported in both developmental periods, it was coded as 
early exposure. Trauma subtypes were modeled separately in 
multinomial regression models.

The ALSPAC measures of childhood trauma are described 
in detail elsewhere (20). Briefly, childhood trauma was 
measured using an integrated approach, combining pro
spective assessments (collected from birth to age 17) with 
retrospective self-reports obtained at age 22. Trauma do
mains included emotional abuse, physical abuse, sexual 
abuse, bullying, and parental domestic violence (used as a 
proxy for household discord). Exposure was assessed across 
3 developmental windows: early childhood (0–5 years), middle 
childhood (6–11 years), and adolescence (12–17 years). Binary 
exposure variables (present/absent) were created for each 
trauma subtype within each window. For comparability with 
EU-GEI, early trauma in ALSPAC analyses was defined as any 
exposure occurring before age 12 (i.e., between 0–11 years) 
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and late trauma as exposure occurring during adolescence 
(12–17 years).

Genotyping and Polygenic Risk Calculations

In EU-GEI, DNA samples were genotyped at the MRC Centre 
for Neuropsychiatric Genetics and Genomics, Cardiff Univer
sity (United Kingdom), using the Illumina HumanCoreExome- 
24 BeadChip.

Standard quality control procedures included 1) exclusion 
of single nucleotide polymorphisms (SNPs) with call rates , 
98%, minor allele frequency , 1%, or Hardy-Weinberg equi
librium p values , 1 3 1026 in control participants; and 2) 
assessment of population stratification via genetic principal 
component analysis (PCA) (21).

PRSs were calculated separately by ancestry groups to 
account for differences in linkage disequilibrium (LD) patterns 
and allele frequencies. For participants of European (EUR) 
ancestry, PRSs were generated using PRS–continuous 
shrinkage (PRS-CS), a Bayesian regression framework 
applying continuous shrinkage priors and leveraging an EUR 
ancestry LD reference panel (1000 Genomes phase 3) (22). 
Unlike clumping-thresholding approaches, PRS-CS does not 
rely on selecting variants based on genome-wide association 
study (GWAS) p-value thresholds; instead, posterior SNP ef
fect sizes are inferred genome-wide using continuous 
shrinkage. For participants of other ancestries, PRSs were 
generated using PRS-CSx, a multiancestry extension of PRS- 
CS that integrates summary statistics across diverse pop
ulations to improve predictive accuracy (23,24). Due to the 
predominance of EUR ancestry participants in EU-GEI, the 
main analyses were restricted to individuals of EUR ancestry 
to optimize PRS performance and comparability with the 
discovery GWASs. Additional multiancestry PRS analyses, 
including African and admixed ancestry participants from the 
EU-GEI cohort, were conducted separately and are reported 
in the Supplement. The most recent and largest publicly 
available GWAS summary statistics were used for each 
phenotype; further details are provided in the Supplement
(25–33). To minimize bias from discovery/target overlap, we 
used GWAS summary statistics excluding EU-GEI and/or 
ALSPAC participants.

In ALSPAC, participants were genotyped using Illumina 
arrays, and genotype imputation was conducted using the 
Haplotype Reference Consortium panel. Data for 8346 par
ticipants of genetically defined EUR ancestry were provided. 
PRSs were calculated using PRS-CS and PLINK, following the 
same pipeline used for EUR participants in EU-GEI (22,34). 
PCs were derived separately and used to adjust for population 
structure.

Across both cohorts, PRSs were calculated for the 
following traits: 1) main PRSs–SCZ, bipolar disorder (BD), 
major depressive disorder (MDD), posttraumatic stress dis
order (PTSD), neuroticism, and attention-deficit/hyperactivity 
disorder (ADHD); and 2) sensitivity PRSs–cannabis use dis
order (CUD), short sleep duration, long sleep duration, and 
autism spectrum disorder (25–33). Main PRSs were selected 
as the most widely reported in prior literature examining rGE, 
while sensitivity PRSs are less extensively studied but 
potentially relevant to trauma exposure. All PRSs were 

standardized to z scores (mean = 0, standard deviation [SD] = 
1) and adjusted for the first 10 PCs in all analyses (24).

Statistical Analyses

All statistical analyses were conducted using R Studio (version 
4.3.1). We examined rGE between PRSs and trauma exposure 
using multinomial logistic regression models. Analyses were 
conducted separately for the EU-GEI and ALSPAC cohorts. 
Models were fitted for each trauma subtype and stratified by 
timing. The dependent variable was coded as a 3-level factor: 
no trauma, early trauma, and late trauma. Each model 
included the following covariates: study site, age (EU-GEI 
only), gender, and 10 ancestry PCs to adjust for population 
stratification. To quantify variance explained, we computed 
Nagelkerke R2 for each model, comparing the full model 
(PRS1covariates) against a null model with covariates only. 
Nagelkerke R2 values were interpreted as a relative measure 
of the contribution of PRSs to the prediction of trauma 
exposure. We applied false discovery rate (FDR) correction 
(Benjamini-Hochberg) to all PRS-trauma subtype tests within 
each cohort (35). Results were considered statistically signif
icant at FDR-adjusted pFDR , .05. In ALSPAC, identical 
multinomial models used trauma timing (early vs. none, late 
vs. none), paralleling the EU-GEI analysis. In EU-GEI, addi
tional analyses were restricted to control participants only. In 
both cohorts, we conducted sensitivity analyses to assess the 
robustness of the findings. These included models adjusting 
for family history of psychiatric disorders (in EU-GEI, this 
referred to parental history of psychosis-specific for SCZ, BD, 
and MDD PRSs, and any mental illness for other PRSs; in 
ALSPAC, only parental history of SCZ was available), models 
adjusting for cannabis use frequency (categorical: non/infre
quent, weekly, daily use—harmonized across cohorts), and 
extended multiancestry PRS analyses (EU-GEI only). To 
further examine developmental timing effects, overall trauma 
exposure was additionally modeled using a 4-category 
outcome (no trauma, early-only, late-only, and both early and 
late exposure). In ALSPAC, analyses were repeated using only 
retrospectively reported trauma. Finally, robustness of 
modeling assumptions was assessed using PRS quintile 
models and mutually adjusted PRS models, including all PRSs 
simultaneously. Full sensitivity analyses are reported in the 
Supplement.

RESULTS

EU-GEI Sample Characteristics

The primary analytic sample for the EU-GEI cohort comprised 
1191 individuals of EUR ancestry, selected based on genetic 
PCA (Table 1). This subsample comprised 567 female (48%) 
and 624 male (52%) participants, with a mean age of 35 years 
(SD = 13). The distribution of trauma exposure varied signifi
cantly by age and country (p = .011 and p , .001, respectively) 
but not by gender (p = .5). Individuals reporting no trauma 
were on average older than those reporting early or late 
trauma. Early trauma was reported by 684 participants (57%) 
and late trauma by 128 participants (11%).
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PRS-Trauma Associations in the EU-GEI Sample

Across the 110 models tested in the EUR ancestry subsample, 
20 PRS-trauma associations survived FDR correction (pFDR , 

.05). These results are illustrated in Figure 1, with complete 
model estimates, including odds ratios (ORs), confidence in
tervals (CIs), and FDR-adjusted p values, presented in 
Table S2A, B. The strongest effects were observed for the 
PTSD PRS, which was strongly associated with a range of 
early trauma exposures. PTSD genetic liability was associated 
with early emotional abuse (OR = 3.37, 95% CI [1.66–6.84]), 
early sexual abuse (OR = 3.08, 95% CI [1.33–7.12]), early 
physical abuse (OR = 2.90, 95% CI [1.74–4.83]), and early 
bullying (OR = 2.19, 95% CI [1.31–3.66]). Other psychiatric 
PRSs also showed consistent associations. The BD PRS was 
associated with early household discord (OR = 1.60, 95% CI 
[1.23–2.07]), early emotional abuse (OR = 1.94, 95% CI 
[1.27–2.98]), and late bullying (OR = 1.64, 95% CI [1.10–2.44]). 
The SCZ PRS was linked to early emotional abuse (OR = 1.90, 
95% CI [1.35–2.66]), early household discord (OR = 1.44, 95% 
CI [1.18–1.76]), and late bullying (OR = 1.36, 95% CI 
[1.12–1.64]). The ADHD PRS was associated with multiple 
early traumas, including sexual abuse (OR = 1.53, 95% CI 
[1.11–2.11]), emotional abuse (OR = 1.50, 95% CI [1.16–1.95]), 
physical abuse (OR = 1.34, 95% CI [1.14–1.58]), household 
discord (OR = 1.40, 95% CI [1.14–1.73]), and bullying (OR = 
1.36, 95% CI [1.12–1.64]). For the depression PRS, significant 
associations were observed with early sexual abuse (OR = 
1.49, 95% CI [1.12–1.98]), early emotional abuse (OR = 1.33, 
95% CI [1.06–1.68]), early household discord (OR = 1.27, 95% 
CI [1.10–1.46]), and early bullying (OR = 1.24, 95% CI 
[1.06–1.46]). Among sensitivity PRSs, the CUD PRS emerged 
as a significant correlate of early household discord (OR = 
1.70, 95% CI [1.31–2.20]).

Variance Explained by PRSs in the EU-GEI Sample

To quantify variance explained beyond covariates, we 
computed incremental Nagelkerke R2 (ΔR2) comparing each 
model to a covariate-only baseline. As shown in Figure 2, ΔR2 

values were modest across trauma types, with family history 
typically accounting for more variance than PRS alone and 
combined PRS1family history yielding the largest increments. 
The highest ΔR2 was observed for household discord with the 

CUD PRS1family history (ΔR2 = 0.07). For emotional abuse, 
the ADHD PRS1family history model reached ΔR2 = 0.04. 
PRS-only increments were generally ,0.02 across subtypes.

Sensitivity Analysis: Control Participants–Only 
Subset

To reduce the likelihood of reverse causation or diagnostic 
confounding, we conducted sensitivity analyses restricted to 
control participants (n = 731). As illustrated in Figure 3, 7 PRS- 
trauma associations remained significant after FDR correction 
(pFDR , .05). The PTSD PRS showed the strongest associa
tions with early physical abuse (OR = 4.08, 95% CI 
[2.04–8.18]) and early bullying (OR = 2.81, 95% CI [1.38–5.71]). 
The SCZ PRS was associated with early emotional abuse 
(OR = 2.24, 95% CI [1.33–3.76]), while the BD PRS was 
associated with early household discord (OR = 1.66, 95% CI 
[1.18–2.36]). Among other traits, the ADHD and depression 
PRSs were associated with early bullying (OR = 1.55, 95% CI 
[1.20–2.02] and OR = 1.40, 95% CI [1.12–1.76], respectively) 
and the CUD PRS with early household discord (OR = 1.85, 
95% CI [1.29–2.65]).

Replication Analyses in ALSPAC

In the ALSPAC cohort, 20 significant PRS-trauma associa
tions emerged, as shown in Figure 4. These included associ
ations across a broad range of psychiatric traits and trauma 
subtypes, with effects detected for both early and late expo
sures. Consistent with EU-GEI, most associations were 
observed for early trauma. Notable associations included 
ADHD PRS with early sexual abuse (OR = 1.33, 95% CI 
[1.12–1.59]), early physical abuse (OR = 1.11, 95% CI 
[1.03–1.20]), early bullying (OR = 1.15, 95% CI [1.09–1.26]), 
and early domestic violence (OR = 1.09, 95% CI 
[1.03–1.16]); depression PRS with early emotional abuse 
(OR = 1.21, 95% CI [1.14–1.28]), early sexual abuse (OR = 
1.16, 95% CI [1.08–1.26]), early bullying (OR = 1.16, 95% CI 
[1.09–1.28]), early physical abuse (OR = 1.15, 95% CI 
[1.06–1.25]), early domestic violence (OR = 1.21, 95% CI 
[1.14–1.28]), and late domestic violence (OR = 1.36, 95% CI 
[1.10–1.67]); BD PRS with early emotional abuse (OR = 1.15, 
95% CI [1.08–1.23]), early physical abuse (OR = 1.16, 95% CI 
[1.07–1.26]), early domestic violence (OR = 1.09, 95% CI 

Table 1. Demographic Characteristics of the EU-GEI Sample Stratified by Trauma Timing

Characteristic Overall, n = 1191 No Trauma, n = 379 Early Trauma, n = 684 Late Trauma, n = 128 p Value

Gender

Female 567 (48%) 172 (45%) 331 (48%) 64 (50%) .5

Male 624 (52%) 207 (55%) 353 (52%) 64 (50%)

Age, Years 35 (13) 37 (14) 34 (13) 34 (12) .11

Country

Brazil 299 (25%) 115 (30%) 163 (24%) 21 (16%) ,.001

France 122 (10%) 48 (13%) 59 (8.6%) 15 (12%)

Holland 262 (22%) 75 (20%) 160 (23%) 27 (21%)

Italy 135 (11%) 40 (11%) 69 (10%) 26 (20%)

Spain 102 (8.6%) 50 (13%) 45 (6.6%) 7 (5.5%)

United Kingdom 271 (23%) 51 (13%) 188 (27%) 32 (25%)

Values are presented as mean (SD) or n (%).
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[1.03–1.16]), and late sexual abuse (OR = 1.23, 95% CI 
[1.08–1.39]); SCZ PRS with early domestic violence (OR = 
1.10, 95% CI [1.03–1.17]) and early emotional abuse (OR = 
1.10, 95% CI [1.02–1.17]); CUD PRS with early domestic 
violence (OR = 1.13, 95% CI [1.07–1.20]); neuroticism PRS 
with both early and late domestic violence (OR = 1.11, 95% CI 
[1.05–1.18] and OR = 1.36, 95% CI [1.10–1.67], respectively); 
and short sleep PRS with early domestic violence (OR = 1.14, 
95% CI [1.08–1.21]). Although several PRS-trauma associa
tions were statistically significant, the variance explained 
beyond covariates was small (ΔR2 generally ,1%) in PRS- 
only models (Figure 5).

DISCUSSION

To our knowledge, this is the first study to provide compre
hensive evidence for rGE between polygenic liability across 
several psychiatric and behavioral traits and exposure to 
specific types and timings of childhood trauma. Using a large, 
ancestrally homogeneous subsample from the EU-GEI case- 
control cohort, we identified 20 PRS-trauma associations after 
FDR correction and further explored replication and general
ization in the ALSPAC birth cohort.

Our findings highlight the developmental specificity of rGE. 
Associations were most consistently observed for early-life 
trauma (i.e., before age 12 years), including emotional 
abuse, bullying, and household discord.

This pattern is congruent with theoretical models of passive 
and evocative rGE, in which inherited genetic risks shape early 
caregiving environments or elicit adverse reactions from 
adults and peers during developmental periods (4,36). 
Importantly, because trauma timing was coded based on first 
occurrence, exposures beginning early are more likely to be 
captured than those beginning later, which may partly explain 
why early associations were stronger due to greater statistical 
power.

The strongest and most consistent effects emerged for the 
PTSD PRS, which was associated with multiple trauma types, 
including emotional, physical, and sexual abuse, as well as 
bullying. The ADHD PRS also showed broad associations with 
emotional and interpersonal traumas, such as household 
discord and bullying. These patterns suggest that genetic 
predisposition to stress sensitivity or behavioral dysregulation 
may increase exposure to adverse environments. Notably, the 
SCZ PRS was linked to both emotional abuse and late 
bullying, while BD and depression PRSs showed specific as
sociations with household discord and bullying, respectively. 
The CUD PRS, examined as a sensitivity trait, was significantly 
associated with household discord, highlighting the role of 
externalizing liability in conflict-prone environments.

Variance explained by PRSs was modest, consistent with 
expectations in polygenic models (36). However, combining 
PRSs with family history improved the model fit, particularly 
for household discord (6%–7%). This indicates that family 
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Figure 2. Variance explained by PRSs, FH, and combined models beyond covariates in the EU-GEI sample. Bar plots showing Nagelkerke R2 values from 
binomial logistic regression models estimating the variance in trauma exposure explained by different predictors. Separate models were fit for each trauma 
subtype, comparing individuals with early trauma or late trauma to those with no trauma. Models were adjusted for sociodemographic covariates and 10 
principal components. Each facet represents a trauma subtype. Within each panel, bars are grouped by PRS trait. Blue bars indicate models including only 
the PRS, green bars indicate models including only FH, and red bars indicate combined PRS1FH models. ADHD, attention-deficit/hyperactivity disorder; 
ASD, autism spectrum disorder; CUD, cannabis use disorder; FH, family history; PRS, polygenic risk score; PTSD, posttraumatic stress disorder.
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Figure 3. Forest plot of significant PRS-trauma 
associations (controls only). ORs and 95% CIs 
from multinomial logistic regression models exam
ining associations between PRSs for psychiatric and 
behavioral traits and trauma exposure, stratified by 
timing (early vs. late). All models are adjusted for 
age, gender, study site, and the first 10 genetic 
principal components. Only associations that sur
vived FDR correction (q , .05) are shown. The 
vertical dashed line indicates the null value (OR = 1). 
ADHD, attention-deficit/hyperactivity disorder; 
CUD, cannabis use disorder; FDR, false discovery 
rate; OR, odds ratio; PRS, polygenic risk score; 
PTSD, posttraumatic stress disorder.
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history captures additional variance not explained by PRSs, 
reflecting shared genetic and environmental pathways.

Sensitivity analyses confirmed the robustness of these 
findings. Restricting analyses to the control participants 
confirmed several key associations, reducing the risk that 
observed effects were driven by diagnostic status or case- 
control sampling.

Replication analyses in ALSPAC provided further support for 
these patterns, with 20 PRS-trauma associations surviving FDR 
correction, spanning a wide range of traits and trauma sub
types. The pattern of associations—stronger for early inter
personal trauma and clustered within traits characterized by 
affective or behavioral dysregulation—closely mirrored EU-GEI. 
However, the variance explained in ALSPAC was consistently 
lower even for the strongest associations. Notably, we did not 
replicate the PTSD PRS findings observed in EU-GEI. In 
sensitivity analyses restricting ALSPAC to retrospectively re
ported trauma, the overall pattern of associations remained 
comparable to primary analyses, and PTSD PRS effects 
remained weaker than in EU-GEI. These findings suggest that 
differences between cohorts are unlikely to be driven solely by 
prospective versus retrospective measurement. Instead, the 
discrepancy may reflect differences in sample characteristics, 
trauma severity, or other cohort-specific features.

These findings have several implications. First, they rein
force that polygenic liability is not only a marker of psychiatric 

risk but also a marker of increased exposure to adverse en
vironments, especially in childhood (37). Second, they suggest 
that rGE may manifest most strongly in early development, 
when children have less autonomy to shape or escape their 
environment. Finally, they underscore the need to consider 
genetic liability in trauma research to better understand its 
complex origins and inform prevention.

This cross-cohort consistency highlights the generaliz
ability and replicability of PRS-trauma associations, while also 
underlining important cohort differences. Retrospective 
trauma reporting in EU-GEI versus prospective assessments 
in ALSPAC may account for discrepancies in effect magni
tude. Furthermore, ALSPAC’s population-based design and 
younger age distribution contrast with the case-control sam
pling and broader age range of EU-GEI.

The current study was designed to test whether polygenic 
liability for psychiatric and behavioral traits is correlated with 
exposure to specific trauma subtypes at different develop
mental stages. Although we discussed rGE in terms of pas
sive, evocative, and active pathways, our data structure and 
analytical approach did not allow us to distinguish between 
these mechanisms, and we therefore interpreted the findings 
as evidence of rGE being broadly defined rather than evidence 
for any specific pathway.

Despite the strengths of this study—including large, deeply 
phenotyped samples, harmonized trauma constructs, and 
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Figure 4. Forest plot of significant PRS-trauma associations (FDR , .05) in the ALSPAC cohort. Odds ratios and 95% CIs from multinomial logistic 
regression models examining associations between PRSs for psychiatric and behavioral traits and trauma exposure, stratified by timing (early vs. late). Forest 
plots are faceted by trauma subtypes (i.e., emotional abuse, physical abuse, sexual abuse, bullying, and domestic violence). All models are adjusted for 
gender and the first 10 genetic principal components. Green markers indicate associations with early trauma, and orange markers indicate late trauma. Only 
associations that survived FDR correction (q , .05) are shown. ADHD, attention-deficit/hyperactivity disorder; ALSPAC, Avon Longitudinal Study of Parents 
and Children; CUD, cannabis use disorder; FDR, false discovery rate; PRS, polygenic risk score.
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replication in an independent birth cohort—some limitations 
should be noted. First, trauma exposure in the EU-GEI sample 
was assessed retrospectively, introducing potential recall bias, 
particularly for early-life events (38). In cohorts relying on 
retrospective assessment, PRS-trauma associations may 
partially reflect genetically influenced differences in recall, 
appraisal, or interpretation of adverse experiences, rather than 
exposure alone. However, the subjective recall of trauma may 
itself be clinically meaningful; what individuals remember can 
have as much impact as what objectively occurred (39). From 
this perspective, retrospective reporting may not undermine 
validity and could capture the psychological consequences of 
trauma more effectively. Second, the trauma timing categories 
(early vs. late) were constrained to predefined age brackets and 
did not capture chronicity, severity, or cumulative burden. They 
also measured the age of the first exposure, not excluding that 
patients exposed early may also have been exposed late. More 
granular longitudinal data would enhance the developmental 
resolution of rGE effects, also exploring experiences involving 
neglect and deprivation, which were not available in our data
sets and which remain an important type of adversity affecting 
mental health outcomes. Third, although PRSs were derived 
from large GWAS consortia, they reflect only common SNP- 
based liability and may miss rare or structural variants that 
also influence environmental risk. PRS predictive power re
mains limited, particularly outside EUR ancestry groups, and 

replication in ancestrally diverse populations is needed to test 
the generalizability of these findings. Fourth, the modest vari
ance explained highlights that many other genetic and nonge
netic factors likely contribute to trauma exposure, and the 
current models should not be interpreted deterministically. 
Finally, although the ALSPAC cohort provided valuable repli
cation, differences in study design, age at assessment, and 
trauma detection limit direct comparability with EU-GEI.

Disentangling passive from evocative/active rGE is an 
important next step. Future work incorporating parental ge
notypes could help quantify the extent to which associations 
reflect familial genetic liability shaping early environments 
(passive rGE) versus child characteristics that evoke or select 
environments (evocative/active rGE).

Future research should expand beyond rGE to examine 
gene-by-environment interaction, testing whether genetic lia
bility not only correlates with trauma exposure but also 
moderates its psychological impact. Such models may help 
identify subgroups of individuals who are particularly vulner
able to adverse environments due to underlying genetic 
sensitivity. In parallel, integrating biologically informed poly
genic scores—such as pathway-specific PRSs—may enhance 
mechanistic interpretation and predictive utility. Together, 
these approaches can improve etiological models of psy
chopathology and contribute to the development of more 
tailored prevention and intervention strategies.
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Figure 5. Variance explained by PRSs, FH, and combined models beyond covariates in the ALSPAC sample. Bar plots showing Nagelkerke R2 values from 
binomial logistic regression models estimating the variance in trauma exposure explained by different predictors. Separate models were fit for each trauma 
subtype, comparing individuals with early trauma or late trauma to those with no trauma. Models were adjusted for sociodemographic covariates and 10 
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the PRS, green bars indicate models including only SCZ FH, and red bars indicate combined PRS1SCZ FH models. ADHD, attention-deficit/hyperactivity 
disorder; ALSPAC, Avon Longitudinal Study of Parents and Children; ASD, autism spectrum disorder; CUD, cannabis use disorder; FH, family history; 
PRS, polygenic risk score; PTSD, posttraumatic stress disorder; SCZ, schizophrenia.

Gene-Environment Correlation Across Trauma Types

Biological Psychiatry September 15, 2026; 100:638–647 www.sobp.org/journal 645

Biological 
Psychiatry



ACKNOWLEDGMENTS AND DISCLOSURES
The U.K. Medical Research Council and Wellcome (Grant No. 217065/Z/19/ 
Z) and the University of Bristol provided core support for ALSPAC. 
Genome-wide genotyping data were generated by Sample Logistics and 
Genotyping Facilities at Wellcome Sanger Institute and LabCorp (Labora
tory Corporation of America) using support from 23andMe. CCYW receives 
salary support from the National Institute for Health and Care Research 
(NIHR) Biomedical Research Centre for Mental Health, South London and 
Maudsley National Health Service (NHS) Foundation Trust, and the Institute 
of Psychiatry, Psychology, and Neuroscience, King’s College London. EV 
was funded by the NIHR Maudsley Biomedical Research Centre (BRC).

The views expressed in this publication are those of the authors and not 
necessarily those of the NHS or the NIHR.

This publication is the work of the authors, and GT will serve as guar
antor for the contents of this paper.

We thank the participants and families who generously contributed to 
the EU-GEI study. The EU-GEI Work Package 2 Group contributed to 
participant recruitment, data collection, and study coordination, and their 
efforts are truly acknowledged. We are extremely grateful to all the families 
who took part in the ALSPAC study, the midwives for their help in recruiting 
them, and the whole ALSPAC team, which includes interviewers, computer 
and laboratory technicians, clerical workers, research scientists, volunteers, 
managers, receptionists, and nurses.

The authors report no biomedical financial interests or potential conflicts 
of interest.

OpenAI ChatGPT was used to assist with grammar and language editing 
and to verify coding syntax; all scientific content and interpretation remain 
the responsibility of the authors.

ARTICLE INFORMATION
From the Social, Genetic and Developmental Psychiatry Centre, Institute of 
Psychiatry, Psychology and Neuroscience, King’s College London, London, 
United Kingdom (GT, IA-Z, SH, MA, ZL, QL, DQ, EV, CCYW, MDF); South 
London and Maudsley NHS Foundation Trust, London, United Kingdom (GT, 
ES, VR, PBML, RMM, LA, MDF); Department of Psychosis Studies, Institute of 
Psychiatry, Psychology and Neuroscience, King’s College of London, Lon
don, United Kingdom (ES, LA); Department of Human Science, LUMSA 
University, Rome, Italy (LS); Camden Early Intervention Service, North Lon
don NHS Foundation Trust, London, United Kingdom (VR); Department of 
Psychiatry, Li Ka Shing Faculty of Medicine, The University of Hong Kong, 
Hong Kong SAR, China (PBML, PCS); Economic and Social Research 
Council Centre for Society and Mental Health, Institute of Psychiatry, King’s 
College London, United Kingdom (CM); Centre for Neuropsychiatric Genetics 
and Genomics, Division of Psychological Medicine and Clinical Neurosci
ences, Cardiff University, Cardiff, United Kingdom (MO); Department of 
Psychology, University of Sheffield, Sheffield, United Kingdom (RB); Service 
of General Psychiatry, Treatment and Early Intervention in Psychosis Pro
gram, Lausanne University Hospital, Lausanne, Switzerland (LA); and Centro 
Investigacion Biomedica en Red de Salud Mental, Instituto de Biomedicina de 
Sevilla, Hospital Universitario Virgen del Rocio, Departamento de Psiquiatria, 
Universidad de Sevilla, Sevilla, Spain (LA).

LA and MDF contributed equally to this work.
Address correspondence to Giulia Trotta, M.D., at giulia.trotta@kcl.ac.uk.
Received Sep 29, 2025; revised Feb 27, 2026; accepted Mar 18, 2026.
Supplementary material cited in this article is available online at https:// 

doi.org/10.1016/j.biopsych.2026.03.1000.

REFERENCES
1. Dvir Y, Ford JD, Hill M, Frazier JA (2014): Childhood maltreatment, 

emotional dysregulation, and psychiatric comorbidities. Harv Rev 
Psychiatry 22:149–161.

2. Pries LK, Klingenberg B, Menne-Lothmann C, Decoster J, van 
Winkel R, Collip D, et al. (2020): Polygenic liability for schizophrenia 
and childhood adversity influences daily-life emotion dysregulation 
and psychosis proneness. Acta Psychiatr Scand 141:465–475.

3. Zhou L, Sommer IEC, Yang P, Sikirin L, van Os J, Bentall RP, et al. 
(2025): What do four decades of research tell us about the association 
between childhood adversity and psychosis: An updated and 
extended multi-level meta-analysis. Am J Psychiatry 182:360–372.

4. Woolway GE, Smart SE, Lynham AJ, Lloyd JL, Owen MJ, Jones IR, 
et al. (2022): Schizophrenia polygenic risk and experiences of child
hood adversity: A systematic review and meta-analysis. Schizophr 
Bull 48:967–980.

5. Dahoun T, Peel A, Baldwin J, Coleman O, Lewis SJ, Wertz J, et al. 
(2024): Genetic and environment influences on childhood victimization: 
A systematic review and meta-analysis. Mol Psychiatry 30:2228–2238.

6. Machlitt-Northen S, Keers R, Munroe PB, Howard DM, Pluess M 
(2022): Gene-environment correlation over time: A longitudinal anal
ysis of polygenic risk scores for schizophrenia and major depression 
in three British cohorts studies. Genes (Basel) 13:1136.

7. Aas M, Alameda L, Di Forti M, Quattrone D, Dazzan P, Trotta A, et al. 
(2023): Synergistic effects of childhood adversity and polygenic risk in 
first-episode psychosis: The EU-GEI study. Psychol Med 53:1970–1978.

8. Sallis HM, Croft J, Havdahl A, Jones HJ, Dunn EC, Davey Smith G, et al. 
(2021): Genetic liability to schizophrenia is associated with exposure to 
traumatic events in childhood. Psychol Med 51:1814–1821.

9. Coleman JRI, Peyrot WJ, Purves KL, Davis KAS, Rayner C, Choi SW, 
et al. (2020): Genome-wide gene-environment analyses of major 
depressive disorder and reported lifetime traumatic experiences in UK 
Biobank. Mol Psychiatry 25:1430–1446.

10. Guloksuz S, Pries LK, Delespaul P, Kenis G, Luykx JJ, Lin BD, 
et al. (2019): Examining the independent and joint effects of 
molecular genetic liability and environmental exposures in 
schizophrenia: Results from the EUGEI study. World Psychiatry 
18:173–182.

11. Leppert B, Millard LAC, Riglin L, Davey Smith GD, Thapar A, Tilling K, 
et al. (2020): A cross-disorder PRS-pheWAS of 5 major psychiatric 
disorders in UK Biobank. PLoS Genet 16:e1008185.

12. Peel AJ, Purves KL, Baldwin JR, Breen G, Coleman JRI, Pingault JB, 
et al. (2022): Genetic and early environmental predictors of adulthood 
self-reports of trauma. Br J Psychiatry 221:613–620.

13. Ratanatharathorn A, Koenen KC, Chibnik LB, Weisskopf MG, Rich- 
Edwards JW, Roberts AL (2021): Polygenic risk for autism, attention- 
deficit hyperactivity disorder, schizophrenia, major depressive disor
der, and neuroticism is associated with the experience of childhood 
abuse. Mol Psychiatry 26:1696–1705.

14. Gayer-Anderson C, Jongsma HE, Di Forti M, Quattrone D, Velthorst E, 
de Haan L, et al. (2020): The European Network of National Schizo
phrenia Networks Studying Gene-Environment Interactions (EU-GEI): 
Incidence and first-episode case-control programme. Soc Psychiatry 
Psychiatr Epidemiol 55:645–657.

15. McGuffin P, Farmer A, Harvey I (1991): A polydiagnostic application of 
operational criteria in studies of psychotic illness. Development and 
reliability of the OPCRIT system. Arch Gen Psychiatry 48:764–770.

16. Boyd A, Golding J, Macleod J, Lawlor DA, Fraser A, Henderson J, 
et al. (2013): Cohort profile: The ‘Children of the 90s’–The index 
offspring of the Avon Longitudinal Study of Parents and Children. Int J 
Epidemiol 42:111–127.

17. Fraser A, Macdonald-wallis C, Tilling K, Boyd A, Golding J, Davey 
smith G, et al. (2013): Cohort profile: The Avon Longitudinal Study of 
Parents and Children: ALSPAC mothers cohort. Int J Epidemiol 
42:97–110.

18. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG (2009): 
Research Electronic Data Capture (REDCap)–A metadata-driven 
methodology and workflow process for providing translational 
research informatics support. J Biomed Inform 42:377–381.

19. Roy CA, Perry JC (2004): Instruments for the assessment of childhood 
trauma in adults. J Nerv Ment Dis 192:343–351.

20. Croft J, Heron J, Teufel C, Cannon M, Wolke D, Thompson A, et al. 
(2019): Association of trauma type, age of exposure, and frequency in 
childhood and adolescence with psychotic experiences in early 
adulthood. JAMA Psychiatry 76:79–86.

21. Quattrone D, Reininghaus U, Richards AL, Tripoli G, Ferraro L, 
Quattrone A, et al. (2021): The continuity of effect of schizophrenia 
polygenic risk score and patterns of cannabis use on transdiagnostic 

Gene-Environment Correlation Across Trauma Types

646 Biological Psychiatry September 15, 2026; 100:638–647 www.sobp.org/journal

Biological 
Psychiatry

mailto:giulia.trotta@kcl.ac.uk
https://doi.org/10.1016/j.biopsych.2026.03.1000
https://doi.org/10.1016/j.biopsych.2026.03.1000
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref1
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref1
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref1
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref2
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref2
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref2
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref2
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref3
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref3
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref3
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref3
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref4
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref4
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref4
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref4
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref5
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref5
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref5
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref6
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref6
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref6
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref6
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref7
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref7
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref7
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref8
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref8
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref8
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref9
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref9
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref9
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref9
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref10
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref10
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref10
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref10
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref10
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref11
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref11
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref11
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref12
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref12
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref12
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref13
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref13
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref13
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref13
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref13
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref14
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref14
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref14
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref14
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref14
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref15
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref15
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref15
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref16
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref16
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref16
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref16
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref17
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref17
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref17
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref17
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref18
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref18
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref18
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref18
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref19
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref19
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref20
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref20
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref20
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref20
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref21
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref21
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref21


symptom dimensions at first-episode psychosis: Findings from the 
EU-GEI study. Transl Psychiatry 11:423.

22. Ge T, Chen CY, Ni Y, Feng YCA, Smoller JW (2019): Polygenic pre
diction via Bayesian regression and continuous shrinkage priors. Nat 
Commun 10:1776.

23. Lee SH, Goddard ME, Wray NR, Visscher PM (2012): A better coef
ficient of determination for genetic profile analysis. Genet Epidemiol 
36:214–224.

24. Lewis CM, Vassos E (2017): Prospects for using risk scores in poly
genic medicine. Genome Med 9:96.

25. Trubetskoy V, Pardiñas AF, Qi T, Panagiotaropoulou G, Awasthi S, 
Bigdeli TB, et al. (2022): Mapping genomic loci implicates genes and 
synaptic biology in schizophrenia. Nature 604:502–508.

26. Major Depressive Disorder Working Group of the Psychiatric Geno
mics Consortium. Electronic address: andrew.mcintosh@ed.ac.uk, 
Major Depressive Disorder Working Group of the Psychiatric Geno
mics Consortium (2025): Trans-ancestry genome-wide study of 
depression identifies 697 associations implicating cell types and 
pharmacotherapies. Cell 188:640–652.e9.

27. O’Connell KS, Koromina M, van der Veen T, Boltz T, David FS, 
Yang JMK, et al. (2025): Genomics yields biological and phenotypic 
insights into bipolar disorder. Nature 639:968–975.

28. Grove J, Ripke S, Als TD, Mattheisen M, Walters RK, Won H, et al. 
(2019): Identification of common genetic risk variants for autism 
spectrum disorder. Nat Genet 51:431–444.

29. Nievergelt CM, Maihofer AX, Atkinson EG, Chen CY, Choi KW, 
Coleman JRI, et al. (2024): Genome-wide association analyses iden
tify 95 risk loci and provide insights into the neurobiology of post- 
traumatic stress disorder. Nat Genet 56:792–808.

30. Demontis D, Walters GB, Athanasiadis G, Walters R, Therrien K, 
Nielsen TT, et al. (2023): Genome-wide analyses of ADHD identify 27 
risk loci, refine the genetic architecture and implicate several cognitive 
domains. Nat Genet 55:198–208.

31. Johnson EC, Demontis D, Thorgeirsson TE, Walters RK, Polimanti R, 
Hatoum AS, et al. (2020): A large-scale genome-wide association 
study meta-analysis of cannabis use disorder. Lancet Psychiatry 
7:1032–1045.

32. Austin-Zimmerman I, Levey DF, Giannakopoulou O, Deak JD, 
Galimberti M, Adhikari K, et al. (2023): Genome-wide association 
studies and cross-population meta-analyses investigating short and 
long sleep duration. Nat Commun 14:6059.

33. Gupta P, Galimberti M, Liu Y, Beck S, Wingo A, Wingo T, et al. (2024): 
A genome-wide investigation into the underlying genetic architecture 
of personality traits and overlap with psychopathology. Nat Hum 
Behav 8:2235–2249.

34. Purcell S, Neale B, Todd-Brown K, Thomas L, Ferreira MAR, 
Bender D, et al. (2007): PLINK: A tool set for whole-genome associ
ation and population-based linkage analyses. Am J Hum Genet 
81:559–575.

35. Benjamini Y, Hochberg Y (1995): Controlling the false discovery rate: 
A practical and powerful approach to multiple testing. J R Stat Soc B 
57:289–300.

36. Warrier V, Kwong ASF, Luo M, Dalvie S, Croft J, Sallis HM, et al. 
(2021): Gene–environment correlations and causal effects of child
hood maltreatment on physical and mental health: A genetically 
informed approach. Lancet Psychiatry 8:373–386.

37. Morgan C, Gayer-Anderson C (2016): Childhood adversities and 
psychosis: Evidence, challenges, implications. World Psychiatry 
15:93–102.

38. Newbury JB, Arseneault L, Moffitt TE, Caspi A, Danese A, 
Baldwin JR, Fisher HL (2018): Measuring childhood maltreatment to 
predict early-adult psychopathology: Comparison of prospective 
informant-reports and retrospective self-reports. J Psychiatr Res 
96:57–64.

39. Danese A, Widom CS (2021): The subjective experience of childhood 
maltreatment in psychopathology. JAMA Psychiatry 78:1307–1308.

Gene-Environment Correlation Across Trauma Types

Biological Psychiatry September 15, 2026; 100:638–647 www.sobp.org/journal 647

Biological 
Psychiatry

http://refhub.elsevier.com/S0006-3223(26)01130-3/sref21
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref21
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref22
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref22
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref22
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref23
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref23
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref23
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref24
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref24
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref25
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref25
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref25
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref26
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref26
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref26
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref26
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref26
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref26
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref27
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref27
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref27
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref28
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref28
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref28
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref29
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref29
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref29
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref29
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref30
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref30
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref30
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref30
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref31
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref31
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref31
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref31
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref32
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref32
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref32
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref32
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref33
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref33
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref33
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref33
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref34
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref34
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref34
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref34
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref35
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref35
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref35
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref36
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref36
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref36
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref36
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref37
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref37
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref37
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref38
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref38
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref38
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref38
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref38
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref39
http://refhub.elsevier.com/S0006-3223(26)01130-3/sref39

	Gene-Environment Correlation Across Trauma Subtypes and Developmental Timing: Evidence From the EU-GEI and ALSPAC
	Methods and Materials
	Study Design and Participants
	Measures of Childhood Trauma
	Genotyping and Polygenic Risk Calculations
	Statistical Analyses

	Results
	EU-GEI Sample Characteristics
	PRS-Trauma Associations in the EU-GEI Sample
	Variance Explained by PRSs in the EU-GEI Sample
	Sensitivity Analysis: Control Participants–Only Subset
	Replication Analyses in ALSPAC

	Discussion
	References


