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Background
Complex traumas are traumatic experiences that involve mul-
tiple interpersonal threats during childhood or adolescence,
such as repeated abuse. These traumas are hypothesised to
cause more severe psychopathology and poorer cognitive
function than other non-complex traumas. However, empirical
testing has been limited to clinical/convenience samples and
cross-sectional designs.

Aims
To investigate psychopathology and cognitive function in young
people exposed to complex, non-complex or no trauma, from a
population-representative longitudinal cohort, and to consider
the role of pre-existing vulnerabilities.

Method
Participants were from the Environmental Risk Longitudinal Twin
Study, a population-representative birth cohort of 2232 British
children. At age 18 years (93% participation), we assessed life-
time exposure to complex and non-complex trauma, past-year
psychopathology and current cognitive function. We also pro-
spectively assessed early childhood vulnerabilities: internalising
and externalising symptoms at 5 years of age, IQ at 5 years of
age, family history of mental illness, family socioeconomic status
and sex.

Results
Participants exposed to complex trauma had more severe psy-
chopathology and poorer cognitive function at 18 years of age,

compared with both trauma-unexposed participants and those
exposed to non-complex trauma. Early childhood vulnerabilities
predicted risk of later complex trauma exposure, and largely
explained associations of complex trauma with cognitive defi-
cits, but not with psychopathology.

Conclusions
By conflating complex and non-complex traumas, current
research and clinical practice underestimate the severity of
psychopathology, cognitive deficits and pre-existing vulnerabil-
ities linked with complex trauma. A better understanding of the
mental health needs of people exposed to complex trauma could
inform the development of new, more effective interventions.

Keywords
Childhood experience; comorbidity; epidemiology; trauma;
aetiology.

Copyright and usage
© The Author(s), 2021. Published by Cambridge University Press
on behalf of the Royal College of Psychiatrists. This is an Open
Access article, distributed under the terms of the Creative
Commons Attribution licence (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted re-use, distribu-
tion, and reproduction in anymedium, provided the original work
is properly cited.

Exposure to trauma – namely, an event that involves danger of
death, serious injury or sexual violation1 – is an important risk
factor for mental illness. Descriptions of trauma-related mental
illness largely originated from investigations of people exposed to
traumas that occurred in adulthood (e.g. military combat) and/or
in single instances (e.g. disasters). These descriptions led to the def-
inition of post-traumatic stress disorder (PTSD),2 which informs
assessment and treatment after all traumas.3 However, clinical
observations have suggested that more ‘complex’ types of trauma
– namely, a traumatic experience involving multiple events with
interpersonal threats during childhood or adolescence (e.g. repeated
child abuse) – might result in more severe outcomes than other
‘non-complex’ traumas.4–7 These clinical observations have
become very influential in clinical practice; for instance, leading to
proposed new diagnoses linked with complex trauma exposure,
such as complex PTSD.5,8,9 Yet, they have not been comprehen-
sively tested in population studies, leaving important knowledge
gaps in the literature.

Psychopathology and cognitive deficits

It is unclear if people exposed to complex trauma have more severe
psychopathology and cognitive deficits than those exposed to non-
complex trauma, or trauma-unexposed peers. Although a small

number of studies have found that complex trauma is associated
with broader psychopathology and poorer cognitive function than
non-complex trauma,10–13 these studies focused on a restricted
range of outcomes and used clinical/convenience samples. Other
studies have investigated exposures that, in some cases, overlap
with the construct of complex trauma (e.g. child victimisation, mal-
treatment or adverse childhood experiences), and have found that
these exposures are also associated with psychopathology and cog-
nitive deficits.14,15 However, because in other cases such exposures
do not overlap with the construct of complex trauma (as shown in
Supplementary Fig. 1 available at https://doi.org/10.1192/bjp.2021.57),
the relevance of those findings to complex trauma is unclear.
Furthermore, there has been no direct comparison of such exposures
with other potentially traumatic events that would be classified as non-
complex traumas. Previous studies are therefore unlikely to have fully
captured the psychopathology and cognitive deficits that are uniquely
linked with complex trauma in the population.

Possible underlying mechanisms

It is also unclear why complex trauma exposure may be associated
with more severe psychopathology and cognitive deficits. The dom-
inant hypothesis is that complex trauma exerts more detrimental
effects on the brain than non-complex trauma, because of repeated
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activation of the stress response during sensitive developmental
periods, giving rise to more severe psychopathology and cognitive
deficits.16 An alternative hypothesis is that individuals exposed to
complex trauma have greater pre-existing vulnerability, which
may confound the associations of complex trauma with psycho-
pathology and cognitive deficits.15 Although experimental research
using animal models has shown that early-life stress can have
causal effects on later behaviours, most human research
undertaken to test the translational validity of these findings has
been cross-sectional, lacking pre-trauma assessments or genetically
sensitive designs needed to investigate the role of pre-existing
vulnerabilities.17 A small number of studies of victimisation have
tested for confounding by pre-existing vulnerabilities, using
longitudinal methods that accounted for pre-victimisation mea-
sures or twin designs that accounted for genetic and family-wide
environmental factors, and have found mixed results.14,15,18,19

However, no studies of complex trauma have assessed the role of
pre-existing vulnerabilities to date.

In this study, we aimed to address these knowledge gaps. To
better understand psychopathology and cognitive deficits linked
with complex trauma, we investigated differences across a broad
range of measures of psychopathology and cognitive function in
young people exposed to complex, non-complex and no trauma,
in a large population-representative cohort of twins. To explore
the origins of these presentations, we investigated the role of pre-
existing vulnerabilities measured prospectively in early childhood,
and undertook twin-difference analyses.

Method

Sample

Participants were members of the Environmental Risk (E-Risk)
Longitudinal Twin Study, which tracks the development of a birth
cohort of 2232 British children. The sample was drawn from a
larger birth register of twins born in England and Wales in 1994–
1995.20 Full details about the sample are reported elsewhere.21

Briefly, the E-Risk sample was constructed in 1999–2000, when
1116 families (93% of those eligible) with same-sex 5-year-old
twins participated in home visit assessments. This sample com-
prised 56% monozygotic (MZ) and 44% dizygotic (DZ) twin
pairs; sex was evenly distributed within zygosity (49% male).
Families were recruited to represent the UK population of families
with new-borns in the 1990s, on the basis of residential location
throughout England and Wales and mother’s age. Teenaged
mothers with twins were overselected to replace high-risk families
who were selectively lost to the register through non-response.
Older mothers having twins via assisted reproduction were under-
selected to avoid an excess of well-educated older mothers. The
study sample represents the full range of socioeconomic conditions
in the UK, as reflected in the families’ distribution on a neighbour-
hood-level socioeconomic index (called ACORN (A Classification
of Residential Neighbourhoods), developed by CACI Inc. for com-
mercial use in Great Britain):22 25.6% of E-Risk families live in
‘wealthy achiever’ neighbourhoods compared with 25.3% nation-
wide; 5.3% live in ‘urban prosperity’ neighbourhoods compared
with 11.6% nationwide; 29.6% live in ‘comfortably off’ neighbour-
hoods compared with 26.9% nationwide; 13.4% live in ‘moderate
means’ neighbourhoods compared with 13.9% nationwide; and
26.1% live in ‘hard-pressed’ neighbourhoods compared with
20.7% nationwide. E-Risk underrepresents ‘urban prosperity’ neigh-
bourhoods because such households are likely to be childless.

Follow-up home visits were conducted when the children were
aged 7 (98% participation), 10 (96% participation), 12 (96% partici-
pation) and 18 (93% participation) years. Home visits at ages 5, 7, 10

and 12 years included assessments with participants and their
mother (or primary care-taker); the home visit at age 18 years
included interviews only with participants. Each twin participant
was assessed by a different interviewer. There were 2066 children
who participated in the E-Risk assessments at age 18 years, and
the proportions of MZ (55%) and male same-sex (47%) twins
were almost identical to those found in the original sample at age
5 years. The average age of the twins at the time of assessment
was 18.4 years (s.d. 0.36); all interviews were conducted after their
18th birthday. The study sample at age 18 years was equally distrib-
uted across all deciles of the Index of Multiple Deprivation 2015,
which measures relative levels of deprivation in small areas in
England (Supplementary Fig. 2). There were no differences
between those who did and did not take part at age 18 years, in
terms of socioeconomic status assessed when the cohort was initially
defined (χ2 = 0.86, P = 0.65), internalising or externalising symp-
toms at age 5 years (t = 0.40, P = 0.69 and t = 0.41, P = 0.68, respect-
ively) or IQ scores at age 5 years (t = 0.98, P = 0.33).

We assert that all procedures contributing to this work comply
with the ethical standards of the relevant national and institutional
committees on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008. All procedures were
approved by the Joint South London and Maudsley and the
Institute of Psychiatry Research Ethics Committee (reference
1997/122). Parents gave written informed consent, and twins gave
assent between 5–12 years and then written informed consent at
age 18 years.

Trauma exposure

Trauma exposure was assessed at age 18 years, during private inter-
views. Participants were asked whether they had been exposed to
trauma during their lifetime, according to DSM-5 PTSD criterion
A.1 Participants who reported trauma exposure were then asked
to describe the traumas they had experienced. We reviewed these
descriptions, alongside information gathered in the Juvenile
Victimization Questionnaire, Second Revision, adapted as a clinical
interview,23 to identify participants who had been exposed to
complex trauma and non-complex trauma. We defined complex
trauma exposure as (a) a traumatic experience that involved (b)
multiple events that were (c) interpersonal assaults or threats and
(d) occurred in childhood or adolescence. These criteria were
selected because they have been consistently highlighted as key ele-
ments for the definition of complex trauma in previous literature,
supported by evidence suggesting that each criterion considered
alone is associated with psychopathology or cognitive deficits.4–7

Examples of complex traumas included repeated child abuse,
severe bullying and witnessing neighbourhood violence.
Participants were classified as having experienced non-complex
trauma if they were exposed to trauma that involved a single
event or non-interpersonal events only (i.e. their experience met cri-
terion (a), but not all other criteria needed to indicate complex
trauma exposure in their lifetime). Examples of non-complex
traumas included a one-off assault, an accident and learning
about the sudden death of a parent. Two mutually exclusive
groups of trauma-exposed participants were therefore formed.
Further details are provided in Supplementary Table 1 and
Supplementary Fig. 1. Trauma dossiers for each trauma-exposed
participant were coded to indicate complex or non-complex
trauma exposure by two psychiatrists (interrater reliability of
coding for trauma-exposed participants: κ = 0.86). Of all partici-
pants with available data, 9.1% (188/2064) reported complex
trauma, 21.7% (448/2064) reported non-complex trauma and
0.3% (6/2064) reported trauma but declined to provide a description
(excluded from these analyses).
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Psychopathology

We focused on a measure of general psychopathology, ‘p’, which
was derived by fitting a bi-factor model to 11 symptom scales
(PTSD, major depressive disorder, generalised anxiety disorder,
disordered eating, attention-deficit hyperactivity disorder (ADHD),
conduct disorder, alcohol dependence, cannabis dependence, nico-
tine dependence, psychotic symptoms and prodromal symptoms)
obtained from data collected during interviews conducted at age
18 years, about psychopathology in the previous year.14 Scores
were scaled to a mean of 100 and s.d. of 15. To investigate more
specific and clinically relevant measures of psychopathology, we also
considered the count and occurrence of nine psychiatric disorders
(PTSD, major depressive disorder, generalised anxiety disorder,
ADHD, conduct disorder, alcohol dependence, cannabis depend-
ence, nicotine dependence and psychotic symptoms) in the previous
year, assessed during interviews conducted at age 18 years. Details
are provided in Supplementary Table 1.

Cognitive function

We focused on a measure of general intelligence, IQ, which was
tested at age 18 years, using a short version of the Wechsler Adult
Intelligence Scale, Fourth Edition.24 To investigate more specific
aspects of cognitive function, we also considered executive function
and processing speed, assessed with subtests of the Cambridge
Neuropsychological Test Automated Battery25 (including rapid
visual information processing (RVP), spatial working memory
(SWM) and spatial span subtests) at age 18 years. Scores were
scaled to a mean of 100 and s.d. of 15, and reverse-coded for tests
where lower scores indicate better cognitive functioning, so that
for all measures of cognitive function lower scores indicate poorer
functioning. Details are provided in Supplementary Table 1.

Early childhood vulnerabilities

Participants were prospectively assessed for early childhood charac-
teristics: internalising and externalising symptoms at age 5 years, IQ

score at age 5 years, proportion of family members with a history of
mental illness, family socioeconomic status and sex (measures
described in Supplementary Table 1). These characteristics were
selected for this analysis a priori, to comprehensively capture vul-
nerabilities known to be associated with trauma exposure, psycho-
pathology and cognitive deficits,26–28 which might therefore
confound observed associations. Becausemost trauma-exposed par-
ticipants reported that their most upsetting trauma occurred during
adolescence (age ≥12 years: 529/635 total, 141/187 complex, 388/
448 non-complex trauma-exposed), and because very-early-life
events are unlikely to have been recalled during the trauma inter-
view, these characteristics likely capture pre-trauma vulnerabilities.

Statistical analysis

To investigate psychopathology and cognitive deficits linked with
complex and non-complex trauma in young people, we compared
participants exposed to complex trauma or non-complex trauma
with trauma-unexposed participants. Additionally, to investigate
psychopathology and cognitive deficits uniquely linked with
complex trauma within trauma-exposed individuals, we compared
participants exposed to complex trauma with those exposed to
non-complex trauma.

First, we tested group differences in psychopathology and cog-
nitive function. Next, to map possible confounding factors for the
observed associations, we tested whether participants with greater
early childhood vulnerability were at higher risk of complex or
non-complex trauma exposure. Then, to examine possible con-
founding effects in the associations of traumas with psychopath-
ology and cognitive deficits, we tested group differences in
psychopathology and cognitive function and covaried early child-
hood vulnerabilities. All of these analyses used generalised estimat-
ing equation regression models, accounting for clustering within
families. Additionally, we tested whether unobserved genetic or
family-wide environmental factors accounted for psychopathology
or cognitive deficits linked to complex or non-complex traumas,
by examining whether differences in trauma exposure were

* P<0.05: Complex trauma or non-complex trauma vs versus no in all participants # P<0.05: Complex trauma versus non-complex trauma in trauma-exposed participants
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Fig. 1 Trauma exposure and psychopathology. Psychopathology is described in terms of the (a) mean score of ‘p’, general psychopathology,
(b) mean count of psychiatric disorders and (c) prevalence of psychiatric disorders in participants exposed to no trauma (n = 1413–1422), non-
complex trauma (n = 447–448) and complex trauma (n = 185–188). Error bars indicate 95% confidence intervals, with robust s.e. accounting for
clustering within families. ADHD, attention-deficit hyperactivity disorder; PTSD, post-traumatic stress disorder.
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correlated with differences in ‘p’ or IQ score within twin pairs.
Further details are provided in the Supplementary Methods.

Results

Is complex trauma exposure associated with more
severe psychopathology?

We first examined group differences in general psychopathology,
‘p’, at age 18 years (Fig. 1(a)). Compared with trauma-unexposed
participants, those exposed to complex trauma had higher scores
of ‘p’ (regression coefficient β = 16.49, 95% CI 13.97–18.96), and
so did those exposed to non-complex trauma (β = 8.16, 95% CI
6.72–9.60). Within trauma-exposed participants, those exposed to
complex trauma had higher scores of ‘p’ than participants
exposed to non-complex trauma (β = 9.30, 95% CI 6.47–12.12).

We then considered specific psychiatric disorders (Fig. 1(b) and
1(c)). Compared with trauma-unexposed participants, those
exposed to complex trauma had more psychiatric disorders and
were more likely to experience each psychiatric disorder assessed.
In addition, compared with trauma-unexposed participants, those
exposed to non-complex trauma had more psychiatric disorders
and were more likely to experience major depressive disorder, gen-
eralised anxiety disorder, ADHD, conduct disorder and alcohol
dependence. Within trauma-exposed participants, those exposed
to complex trauma had more psychiatric disorders and were more
likely to experience PTSD, major depressive disorder, generalised
anxiety disorder, conduct disorder, cannabis dependence, nicotine
dependence and psychotic symptoms than participants exposed to
non-complex trauma.

Is complex trauma exposure associated with poorer
cognitive function?

We first examined group differences in general intelligence, deter-
mined by IQ score, at age 18 years (Fig. 2(a)). Compared with
trauma-unexposed participants, those exposed to complex trauma
had lower IQ scores (β =−2.46, 95% CI −4.48 to −0.44). However,

participants exposed to non-complex trauma did not have signifi-
cantly lower IQ scores than those not exposed to trauma (β = 0.94,
95% CI −0.39 to 2.27). Within trauma-exposed participants, those
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Fig. 2 Trauma exposure and cognitive function. Cognitive function is described in terms of themean scores of (a) IQ, (b) executive function and
(c) processing speed measures in participants exposed to no trauma (n = 1407–1414), non-complex trauma (n = 444–447) and complex trauma
(n = 185–188). Error bars indicate 95% confidence intervals, with robust s.e. accounting for clustering within families. RVP, rapid visual
information processing; SWM, spatial working memory; WAIS-IV, Wechsler Adult Intelligence Scale, Fourth Edition.

Table 1 Associations between early childhood vulnerabilities and
trauma exposure

RRR (95% CI)

No trauma as base of dependent variable
Complex trauma
Internalising symptoms at age 5 years 1.31 (1.13–1.51)
Externalising symptoms at age 5 years 1.28 (1.12–1.48)
IQ at age 5 years 0.95 (0.82–1.10)
Proportion of family members with a history of
mental illness

1.42 (1.19–1.68)

Lower family socioeconomic status at age 5 years 1.75 (1.42–2.15)
Female sex 1.75 (1.25–2.45)

Non-complex trauma
Internalising symptoms at age 5 years 0.96 (0.85–1.08)
Externalising symptoms at age 5 years 1.05 (0.94–1.18)
IQ at age 5 years 0.99 (0.89–1.11)
Proportion of family members with a history of
mental illness

1.20 (1.07–1.35)

Lower family socioeconomic status at age 5 years 1.01 (0.87–1.16)
Female sex 0.98 (0.78–1.23)

Non-complex trauma as base of dependent variable
Complex trauma
Internalising symptoms at age 5 years 1.37 (1.16–1.62)
Externalising symptoms at age 5 years 1.22 (1.04–1.42)
IQ at age 5 years 0.95 (0.81–1.13)
Proportion of family members with a history of
mental illness

1.18 (0.97–1.42)

Lower family socioeconomic status at age 5 years 1.74 (1.38–2.19)
Female sex 1.79 (1.23–2.59)

Unadjusted relative risk ratios (RRR) with 95% confidence intervals are presented for
associations between early childhood vulnerabilities and trauma exposure in all parti-
cipants (n = 2004–2058). We provide results of multinomial models with no trauma as the
base of the dependent variable, and with non-complex trauma as the base of the
dependent variable (results for no trauma over non-complex trauma have been omitted,
as the more meaningful results for non-complex trauma over no trauma have been
provided). Early childhood vulnerabilities measured on a continuous scale had been
standardised to a mean of 0 and s.d. of 1 (internalising and externalising symptoms at
age 5 years, IQ at age 5 years and proportion of family members with a history of mental
illness). Bold text signifies P < 0.05.
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exposed to complex trauma had lower IQ scores than participants
exposed to non-complex trauma (β =−4.55, 95% CI−6.89 to−2.20).

We then considered executive function and processing speed
(Fig. 2(b) and 2(c)). Compared with trauma-unexposed participants,
those exposed to complex trauma had poorer functioning on several
measures of executive function (RVP A’, SWM errors, spatial span
and spatial span reversed) and on both measures of processing
speed. However, participants exposed to non-complex trauma did
not have significantly different scores on measures of these cognitive
functions compared with participants not exposed to trauma.
Within trauma-exposed participants, those exposed to complex
trauma had poorer functioning on several measures of executive func-
tion (RVP A’, SWM errors and spatial span) and on both measures of
processing speed than participants exposed to non-complex trauma.

Is greater early childhood vulnerability associated with
higher risk of complex trauma exposure?

Most of the a priori selected early childhood vulnerabilities were
associated with complex trauma exposure over no trauma exposure.
In contrast, the only early vulnerability significantly associated with
non-complex trauma exposure over no trauma exposure was family
history of mental illness. Likewise, most early vulnerabilities were
associated with complex trauma exposure over non-complex
trauma exposure (Table 1).

Do early childhood vulnerabilities account for
psychopathology linked to complex trauma?

We found that early childhood vulnerabilities did not explain the
associations of complex or non-complex trauma exposure with

psychopathology. The association between complex trauma (versus
no trauma) and ‘p’ did not substantially change after accounting
for all early childhood vulnerabilities (β reduced in magnitude by
7.0% and remained statistically significant) (Fig. 3(a) column 1,
and Supplementary Table 2(a)). Similarly, the association between
non-complex trauma (versus no trauma) and ‘p’ did not substan-
tially change after early childhood vulnerabilities were taken into
account (β reduced in magnitude by 2.9% and remained statistically
significant) (Fig. 3(a) column 2, and Supplementary Table 2(a)).
Within trauma-exposed participants, the association between
complex trauma (versus non-complex trauma) and ‘p’ did not sub-
stantially change after accounting for early childhood vulnerabilities
(β reduced in magnitude by 15.5% and remained statistically signifi-
cant) (Fig. 3(a) column 3, and Supplementary Table 2(a)). Twin
analyses found consistent results. Within pairs of twins who grew
up in the same family environment and share some (DZ twins) or
all (MZ twins) of their genetic material, participants exposed to
complex trauma had higher scores of ‘p’ than their co-twin not
exposed to complex trauma. This indicates that complex trauma is
associated with ‘p’ independent of family environment and genetic
risk (Supplementary Table 3).When considering the count and occur-
rence of psychiatric disorders, similar results were also found (Fig. 3(b)
and 3(c) columns 1–3, and Supplementary Table 2(b) and 2(c)).

Do early childhood vulnerabilities account for cognitive
deficits linked to complex trauma?

We found that early childhood vulnerabilities largely accounted for
the associations of complex trauma with lower IQ score and poorer
executive function, but not the associations with slower processing

Univariable models Multivariable models
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Fig. 3 Associations between trauma exposure and psychopathology, including controlling for early childhood vulnerabilities. (a) Linear
regression coefficients (β), (b) incidence rate ratios and (c) odds ratios with 95% confidence intervals (bars) are presented for associations
between trauma exposure and psychopathology in all participants (n = 1965–1990), i.e. those exposed to complex trauma versus no trauma
(column 1) and non-complex trauma versus no trauma (column 2); and in trauma-exposed participants (n = 613–620), i.e. those exposed to
complex trauma versus non-complex trauma (column 3). We present results from univariable (unadjusted) models (lighter colour), and
multivariable models adjusted for the effects of early childhood vulnerabilities (darker colour). Dashed lines are lines of no difference. ADHD,
attention-deficit hyperactivity disorder; IRR, incidence rate ratio; PTSD, post-traumatic stress disorder.
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speed. The association between complex trauma (versus no trauma)
and IQ score was substantially attenuated after early childhood vul-
nerabilities were taken into account (β reduced in magnitude by
63.6% and became statistically non-significant) (Fig. 4(a) column
1, and Supplementary Table 4(a)). As in unadjusted analyses,
non-complex trauma (versus no trauma) was not associated with
IQ score after accounting for early childhood vulnerabilities
(Fig. 4(a) column 2, and Supplementary Table 4(a)). Within
trauma-exposed participants, the association between complex
trauma (versus non-complex trauma) and IQ score was substan-
tially attenuated after accounting for early childhood vulnerabilities
(β reduced in magnitude by 54.1% and became statistically non-sig-
nificant) (Fig. 4(a) column 3, and Supplementary Table 4(a)). Twin
analyses found consistent results. Within twin pairs who grew up in
the same family environment and share genetic material, complex
trauma was not correlated with IQ score. This suggests that
family environment and genetic factors likely explain the associa-
tions observed at the individual level (Supplementary Table 5).
When considering executive function and processing speed, early
childhood vulnerabilities accounted for the associations of
complex trauma (versus no trauma) with some measures of execu-
tive function (RVP A’, SWM errors and spatial span reversed), but
not processing speed (Fig. 4(b) and 4(c) column 1, and
Supplementary Table 4(b) and 4(c)). Finally, within trauma-
exposed participants, early childhood vulnerabilities accounted for
the associations of complex trauma (versus non-complex trauma)
with some measures of executive function (RVP A’ and SWM
errors), but not processing speed (Fig. 4(b) and 4(c) column 3,
and Supplementary Table 4(b) and 4(c)).

Discussion

We found that young people exposed to complex traumas had more
severe psychopathology and poorer cognitive function compared
with trauma-unexposed peers and those exposed to non-complex
traumas. Although their psychopathology was considerably more
severe, their cognitive deficits were relatively modest on average.
Early childhood vulnerabilities had an important role in these pre-
sentations, as they predicted later exposure to complex trauma and
largely explained the associations between complex trauma and cog-
nitive deficits. Nevertheless, psychopathology remained associated
with complex trauma even after accounting for early childhood vul-
nerabilities. These findings from a large, population-based cohort
strengthen and extend the limited empirical evidence in this
area,10–13 and caution that conflating complex and non-complex
traumas in research and clinical practice has likely led to an under-
estimation of psychopathology, cognitive deficits and pre-existing
vulnerabilities linked with complex trauma.

Limitations

Our findings should be interpreted in light of some limitations.
First, lifetime trauma exposure was measured by retrospective
self-report at age 18 years, when psychopathology and cognitive
function were also assessed. As such, it is possible that our results
partly reflect common method bias. However, these findings
based on self-reported complex trauma are consistent with those
from studies of victimisation measured prospectively or through
informants,14,15 suggesting that common method bias is unlikely

In all participants In trauma-exposed participants

1: Complex trauma versus no trauma 2: Non-complex trauma versus no trauma 3: Complex trauma versus non-complex trauma

IQ

Executive function

Processing speed

WAIS-IV

−10 −8 −6 −4 −2 0 2 4 −10 −8 −6 −4 −2 0 2 4 −10 −8 −6 −4 −2 0 2 4

−10 −8 −6 −4 −2 0 2 4 −10 −8 −6 −4 −2 0 2 4 −10 −8 −6 −4 −2 0 2 4

−10 −8 −6 −4 −2 0 2 4 −10 −8 −6 −4 −2 0 2 4 −10 −8 −6 −4 −2 0 2 4

RVP false alarms
(reverse coded)
SWM total errors
(reverse coded)
SWM strategy
(reverse coded)

Spatial span

Spatial span
reversed

RVP mean latency
(reverse coded)

SWM mean time
(reverse coded)

RVP A’

(a)

(b)

(c)

bbb

bbb

bbb

Univariable models Multivariable models

Fig. 4 Associations between trauma exposure and cognitive function, including controlling for early childhood vulnerabilities. Linear regression
coefficients (β) with 95% confidence intervals (bars) are presented for associations between trauma exposure and cognitive function in all
participants (n = 1973–1983), i.e. those exposed to complex trauma versus no trauma (column 1) and non-complex trauma versus no trauma
(column 2); and in trauma-exposed participants (n = 614–618), i.e. those exposed to complex trauma versus non-complex trauma (column 3). We
present results from univariable (unadjusted) models (lighter colours), and multivariable models adjusted for the effects of early childhood
vulnerabilities (darker colours). Dashed lines are lines of no difference. RVP, rapid visual information processing; SWM, spatial working memory;
WAIS-IV, Wechsler Adult Intelligence Scale, Fourth Edition.
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to fully explain our results. Regardless of the underlying mechan-
isms, our findings suggest that self-reports of complex trauma can
pragmatically be used to identify a group of individuals with
greater mental health needs than peers reporting non-complex
trauma or no trauma. Second, our findings may only be valid
within the boundaries of our measures. For example, complex
traumas in pre-school years (unlikely to be retrospectively recalled
and possibly masked by our adjustment for vulnerabilities at age 5
years) or complex trauma types not observed in our study (e.g.
living in conflict areas) may have different sequelae. Furthermore,
it is unclear if patterns similar to the ones described here would
apply to other aspects of psychopathology (e.g. complex PTSD, per-
sonality disorders or autism spectrum disorders) or cognitive func-
tions (e.g. reward or threat processing) not included in our study.
Third, findings from our twin sample might not generalise to single-
tons. However, the prevalence of trauma and psychiatric disorders
and the strength of the associations observed in our sample are
similar to those found in samples of singletons,29 supporting the
generalisability of our results. Despite these limitations, our findings
have implications for research and clinical practice.

Implications

Our findings demonstrate that individuals exposed to complex
trauma have greater mental health needs than those exposed to
non-complex trauma, since they experience more severe psycho-
pathology and poorer cognitive function. These findings may
reflect qualitative differences between complex and non-complex
trauma as originally proposed,4–7 or may reflect quantitative differ-
ences where complex traumas are at the upper end of a trauma con-
tinuum, for instance because of high severity or frequency.
Nevertheless, underappreciation of these differences in trauma
research and clinical practice has likely led to underrecognition of
the greater mental health needs of people exposed to complex
traumas. Research that further explores these differences will there-
fore be valuable to better understand and address trauma-related
mental health needs.

Individuals exposed to non-complex trauma have less
severe psychopathology than those exposed to complex trauma,
but they nevertheless have more severe psychopathology than
trauma-unexposed peers. The higher risk of psychopathology in
people exposed to non-complex trauma is not limited to PTSD, as
originally implied,4–7 but extends across several internalising and
externalising disorders. Furthermore, because non-complex
trauma has higher prevalence than complex trauma, non-complex
trauma contributes to a large number of cases of trauma-related
psychopathology in the population.

To map the broad mental health needs of people exposed to
trauma, and particularly complex trauma, it is therefore necessary
to undertake comprehensive assessments that evaluate wide-
ranging psychopathology and cognitive deficits, both in research
and clinical practice. Furthermore, research is needed to understand
how to address these needs most effectively, including investigating
whether broader treatment approaches might be more helpful than
standard treatments, and whether these might be more useful for
individuals exposed to complex trauma compared with those
exposed to non-complex trauma. Such treatments might involve
phase-based approaches that target symptoms sequentially,30,31 or
trans-diagnostic approaches that target common mechanisms
underlying the cooccurrence of disorders.32

Our findings also indicate that pre-existing vulnerabilities
predict complex trauma, but not non-complex trauma exposure,
and largely explain associations between complex trauma and cog-
nitive deficits. These findings challenge the hypothesis that complex
trauma leads to effects on the brain detectable through cognitive

deficits,16 and therefore warn against simplistic causal interpreta-
tions of associations in research and clinical case formulation.17

Additionally, our findings indicate that pre-existing vulnerabilities
do not explain psychopathology linked with complex trauma.
These findings suggest that features of the trauma (e.g. nature,
severity, recurrence or timing) or responses to the trauma (e.g. mal-
adaptive cognitions, behavioural coping strategies or emotion pro-
cessing) could lead to psychopathology. Further research that
provides a better understanding of these underlying mechanisms
could inform the development of new, more effective interventions
for mental illness in people exposed to complex trauma.17

Finally, our findings are consistent with our team’s research on
victimisation,14,15 suggesting that despite differences in these con-
structs (Supplementary Fig. 1), both capture exposures related to
psychopathology and cognitive deficits, which have similar
origins. These findings highlight the importance of reconciling
nomenclature and measurement in these related fields to most
effectively inform research and clinical progress.
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