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ABSTRACT

ARTICLE HISTORY

Background: Co-occurrence of psychosis and posttraumatic stress disorder (PTSD) symptoms has been demonstrated, but the ICD-11 marks
a signiﬁcant divergence in the formulation of PTSD with a focus on the
core symptoms and the addition of complex PTSD (CPTSD).
Objective: To evaluate the distribution of psychosis and traumatic stress
symptoms using the ICD-11 conceptualisation of PTSD and CPTSD.
Method: A latent class analysis was conducted on psychosis symptoms,
PTSD and CPTSD among a random adult sample from the UK general
population with a history of traumatic events (N = 1,051).
Results: Six classes were identiﬁed; a low-symptom class, a PTSD-class,
a CPTSD-class, a class characterized by disturbances in self-organization
alone as well as two classes characterized by CPTSD and various levels of
psychosis symptom endorsement. Cumulative childhood adversity predicted
membership of the PTSD, CPTSD and comorbid classes in a dose-response
manner with the strongest eﬀects observed for classes characterised by
comorbid symptoms.
Conclusion: The present study conﬁrms the co-occurrence of psychosis
symptoms and ICD-11 PTSD and CPTSD. Psychosis symptoms did not
emerge in isolation from traumatic stress symptoms, underpinning the
need for a greater recognition of psychosis symptoms as part of the
broader clinical picture among trauma-exposed populations.
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Introduction
The International Classiﬁcation of Diseases 11th edition manual (ICD-11) outlines two distinct but
trauma related conditions, marking a signiﬁcant divergence from the Diagnostic and Statistical
Manual in terms of the formulation of posttraumatic stress disorder (PTSD) with a focus on the core
symptoms and the addition of complex PTSD (CPTSD) as a new diagnosis (Maercker et al., 2013). In
ICD-11, PTSD was reﬁned to six symptoms, subsumed under three symptoms clusters; (i) reexperiencing, (ii) avoidance, and (iii) sense of threat (Maercker et al., 2013). CPTSD is comprised
of both the core PTSD symptoms plus three additional symptom clusters collectively referred to as
“Disturbance in Self Organisation” (DSO); (i) aﬀective dysregulation, (ii) negative-self-concept, and
(iii) disturbed relationships. An accumulating body of evidence documents the validity of ICD-11
PTSD and CPTSD (Brewin et al., 2017; Cloitre et al., 2018). Similarly, research has documented
a recurrent link between trauma-exposure, especially during early development, and psychotic
disorders or psychotic-like experiences (Bailey et al., 2018; Gibson, Alloy, & Ellman, 2016). Despite
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this evidence, concern remains that trauma-history and traumatic stress go underrecognized
among individuals with a psychosis (Hardy & Mueser, 2017; Read, van Os, Morrison, & Ross, 2005).
Psychosis and PTSD have previously been conceptualised as similar entities that lie on
a spectrum of reactions to trauma (Morrison, Frame, & Larkin, 2003). This view emphasises the
phenomenological similarity of ﬂashbacks and hallucinations as unwelcome intrusions of unpleasant situations that are not happening in the here-and-now despite their subjective vividness.
Consequently, it is proposed that the labelling of intrusive experiences as “delusions” and
“hallucinations” or “intrusions” and “ﬂashbacks” determines the diagnostic interpretation of
these symptoms as either a function of psychosis or PTSD (Morrison et al., 2003; Morrison,
Read, & Turkington, 2005). Additionally, individuals diagnosed with a psychotic disorder report
a higher prevalence of PTSD compared to the general population, although comorbidity rates
vary depending on the population sampled and methodology employed (Achim et al., 2009;
Kessler et al., 2005).
Investigating the overlap between PTSD and psychosis in terms of comorbidity-rates imposes
a separation of symptoms that might be a suboptimal representation if these syndromes are to be
understood as diﬀerent “points” on an underlying spectrum of trauma-related reactions (Morrison
et al., 2003). Rather than imposing an a priori separation of the disorders predicated on diagnostic
criteria, Shevlin, Armour, Murphy, Houston, and Adamson (2011) modelled the co-occurrence of
symptoms of PTSD and psychosis using latent class analysis (LCA) among a US community sample
with a lifetime PTSD diagnosis. LCA tests for homogenous groups of individuals (i.e. “classes”) that
can be objectively identiﬁed based on patterns of symptom-endorsement. Shevlin et al. (2011)
identiﬁed four classes: all classes had a moderate to high probability of endorsing PTSD symptoms,
and two of these classes were additionally characterized by endorsement of psychosis symptoms,
particularly hallucinations and delusions. Membership of classes characterized by psychosis symptoms was predicted by trauma exposure and associated with elevated levels of clinical comorbidity.
These ﬁndings highlight the importance of recognising symptoms that lie beyond the diagnostic
boundaries of PTSD when assessing posttraumatic sequelae. The importance of this is further
underlined by the shared risk-factors of psychosis, PTSD and, most recently, CPTSD.
Childhood adversity poses a key etiological risk factor in the development of psychosis
(Arseneault et al., 2011; Varese et al., 2012). This relationship persists despite controlling for
potential confounds such as genetic risk, family psychiatric history, comorbid psychopathology,
cannabis use, ethnicity, urbanicity and educational attainment (Houston, Murphy, Adamson,
Stringer, & Shevlin, 2008; Husted, Ahmed, Chow, Brzustowicz, & Bassett, 2010; Shevlin, Houston,
Dorahy, & Adamson, 2008). A strong dose-response eﬀect has been evidenced between childhood
adversity and psychosis, such that the relative risk of psychosis disorder or symptom increases for
each additional trauma reported (Shevlin et al., 2008; Trauelsen et al., 2015), and individuals with
a psychotic disorder and a history of childhood adversity present with higher rates of psychiatric
co-morbidity alike other populations with a childhood trauma history (Schäfer & Fisher, 2011).
Similarly, childhood adversity is one of the most well-established predictors of ICD-11 PTSD and
CPTSD (Cloitre, Garvert, Brewin, Bryant, & Maercker, 2013; Karatzias et al., 2017). CPTSD was
originally proposed in ICD-11 to capture the greater variety and severity of traumatic stress
responses that emerge following sustained or repeated trauma exposure, especially that of an
interpersonal nature, and especially victimizations that occur early in development (Herman, 1992;
Maercker et al., 2013). Considering the revisions of disorders related to traumatic stress in ICD-11,
more research is required to explore the relationship between traumatic stress and psychotic
symptoms, particularly the relationship between CPTSD and psychosis symptoms.
The aim of this study is to evaluate the association between trauma exposure, psychosis
symptoms, PTSD and DSO symptoms based on the recent ICD-11 revisions. LCA was employed,
and based on previous ﬁndings (Shevlin et al., 2011), we predicted that the LCA would identify
classes characterised by, but not limited to; (1) a PTSD symptom proﬁle; (2) a CPTSD symptom
proﬁle and (3) a proﬁle characterized by overlapping traumatic stress symptoms and psychosis
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symptoms. Secondly, we assessed if individual types of childhood adversity and cumulative childhood adversity discriminated between the resultant classes. Lastly, we investigated if classes could
be diﬀerentiated by level of comorbid psychopathology.

Method
Sample
An adult sample of the UK population was selected from an existing online research panel that was
developed to be representative of the adult UK population. An aggregated panel of respondents
who’s GEO-IP address was based in the UK were randomly recruited through probability-based
sampling in order to recruit approximately 1,000 participants. Email invitations were sent out in
waves and the take-up rate was monitored in ﬁeld. Respondents then went through a prescreening criteria check where they were asked about their age and gender. This is done to
meet the quota to approximate a representative sample. This enabled the ﬁrst 2 inclusion criteria
for sample recruitment to be met: (a) be born in the UK and (b) be aged 18 years or older at the
time of the survey. If these criteria were met the third inclusion criteria, screening positive for at
least one traumatic event in their lifetime, was applied using the Life Events Checklist (LEC).
Participants who endorsed any item on the LEC then completed the remaining battery of measures
in the survey. In total 2,653 panel members were contacted and 1,051 people qualiﬁed for inclusion
in the ﬁnal analyses (selection rate = 39.6%). Ethical approval for the collection of data from this
sample was granted by the ethical review board of the institution to which one of the authors is
aﬃliated. No inducements or incentives were oﬀered for participation.
Most of the sample was female (n = 719, 68.4%) with a mean age of 47.18 years (SD = 15.00,
range = 18–90 years). The majority of respondents had completed a college or university education
(62.7%, n = 659), were in full or part time employment (58.5%, n = 615), were “in a committed
relationship” (70.4%, n = 740) and had no children under the age of 16 years (67.5%, n = 709).
A minority indicated that they had emigrated at some point (17.8%, n = 187).

Measures
PTSD and CPTSD
The International Trauma Questionnaire (ITQ; Cloitre et al., 2018) was used to assess PTSD and
CPTSD. The PTSD subscale consists of 6 items assessing re-experiencing (2 items), avoidance (2
items) and sense of threat (2 items). The disturbances in self-organization (DSO) subscale consists
of 6 items assessing the occurrence of aﬀective dysregulation (2 items), negative self-concept (2
items) and disturbances in interpersonal relationships (2 items). All items are scored on a 5-point
Likert scale ranging from “Not at all (0)” to “Extremely (4)”. In line with recommendations, an item is
considered endorsed when respondents indicate a score of 2 (“Moderately”) or more. According to
ICD-11 diagnostic criteria, a symptom is considered present if at least one of the two items from
the respective cluster has been endorsed. The reliability of the total scale (α = 0.93), the PTSDsubscale (α = 0.91) and CPTSD subscale (α = 0.92) was excellent.

Psychosis symptoms
A modiﬁed version of the Adolescent Psychotic-like Symptom Screener (APSS; Kelleher, Harley,
Murtagh, & Cannon, 2011) was used to measure psychotic symptoms. This is a 7 item self-report
questionnaire where participants are instructed to indicate if they had ever had the experience in
question, and if so, whether this experience had caused them any distress. The items were:
(1) Some people believe that their thoughts can be read by another person. Have other people
ever read your mind? (mind reading)
(2) Have you ever had messages sent just to you through the TV or radio? (special messages)
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(3)
(4)
(5)
(6)
(7)

Have
Have
Have
Have
Have

you
you
you
you
you

ever
ever
ever
ever
ever

thought that people are following or spying on you? (spying on you)
heard voices or sounds that no one else can hear? (auditory hallucinations)
felt you were under the control of some special power? (under control)
seen things that other people could not see? (visual hallucinations)
felt like you had extra-special powers? (special powers)

Items were rated on a four-point Likert scale: “Never”, “Sometimes”, “Often”, and “Nearly
Always”. An item was considered to indicate a “psychotic experience” if “Sometimes”, “Often”, or
“Nearly Always” was endorsed. If an item was endorsed, participants were asked to rate how
distressing it was on a four-point Likert scale: “Not distressed”, “A bit distressed”, “Quite distressed”,
and “Very distressed”. Each item was considered to reﬂect a “psychosis symptom” if distress related
to an experience was rated as “A bit distressed”, “Quite distressed”, or “Very distressed”. Kelleher
et al. (2011) reported that APSS scores detected adolescents with clinical interview veriﬁed
psychotic experiences with a sensitivity of 70% and a speciﬁcity of 82.6%. Nolan et al. (2018)
found that APSS frequency and distress scores diﬀerentiated adolescent community participants
from adult participants with a history of sexual trauma and another group of participants with
serious mental health problems using supported living services.

Childhood adversity
Childhood adversity was assessed using the Adverse Childhood Experiences (ACE; Felitti et al.,
1998). The ACE is a 10-item self-report measure items are scored in a “Yes” (1) and “No” (0)
response format. Five items were selected from the ACE to measure emotional neglect, physical
neglect, verbal abuse, sexual abuse and physical abuse.

Adult trauma
Adult trauma was assessed using a modiﬁed version of the Life-Events Checklist (LEC: Weathers
et al., 2013b). The original LEC is a 17-item self-report screening-tool for lifetime exposure to 16
potentially traumatizing events, and the response format was simpliﬁed to use only a “Yes” (1) and
“No” (0) response format. The list of events was preﬁxed with, “Happened in Adulthood (at or after
age 18)” to capture experiences in adulthood. One open-ended question was included for respondents to indicate any other traumatic event not listed (Weathers et al., 2013b).

Anxiety
The Generalized Anxiety Disorder-7 (GAD-7; Spitzer, Kroenke, Williams, & Löwe, 2006) was used to
assess symptoms of anxiety. The GAD-7 is scored on a 4-point Likert scale from “Not at all” (0) to
“nearly every day” (3). Higher total scores indicate higher severity of anxiety with a cut-oﬀ score of
10 and 15 indicating moderate and severe levels of anxiety respectively. The internal reliability of
the scale was excellent (α = .95).

Depression
The Patient Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, & Williams, 2001) was used to assess
symptoms of depression. The PHQ-9 is a 9-item self-report measure, higher scores indicate higher
severity with a cut-oﬀ of 15 indicating levels of depressive symptomatology that warrants treatment. The internal reliability of the scale was excellent (α = 0.94).

Cannabis use

Cannabis use was assessed using a single item, “Have you ever smoked/used cannabis?” which
used a “Yes” (1) and “No” (0) response format.
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Analysis
First, symptom-endorsement was computed for the ITQ and the APSS and a latent class analysis
(LCA) was conducted to determine symptom proﬁles across PTSD, DSO and psychosis symptoms.
The “symptom” scoring for the APSS was used where item endorsement required a frequency
rating greater than “Never” and distress rating greater than “Not distressed”. LCA was used to
uncover distinct groups of individuals based on patterns of symptom endorsement (presence or
absence) of PTSD, DSO and psychosis symptoms. The ﬁt of eight models (a 1-class through 8-class
model) was assessed. The model parameters were estimated using robust maximum likelihood and
to avoid solutions based on local maxima 5000 random sets of starting values were used initially
and 1000 ﬁnal stage optimizations (Yuan & Bentler, 2000). To identify the optimal class solution the
following ﬁt statistics were compared: the Akaike Information Criterion (AIC; Akaike, 1998), the
Bayesian Information Criterion (BIC; Schwarz, 1978) and the sample size-adjusted Bayesian
Information Criterion (ssaBIC; Sclove, 1987). Lower value indicate good model ﬁt, with evidence
to suggest that the BIC is the best ﬁtting information criterion for identifying the optimal class
solution (Nylund, Asparouhov, & Muthén, 2007). Entropy values were additionally examined to
discriminate between class solutions, with values above .8 indicating acceptable classiﬁcation. The
Lo-Mendell-Rubin adjusted likelihood ratio test (LRT) was lastly evaluated, and where a nonsigniﬁcant value (p > .05) occurs, this suggests that the additional class does not contribute
statistically signiﬁcantly to the description of the data. This analysis was conducted using Mplus
version 7.11 (Muthén & Muthén, 2013). Analysis of variance and chi-square tests were performed to
assess diﬀerences in demographics and trauma history across the classes identiﬁed in the LCA.
Second, multinomial logistic regressions were conducted to assess childhood adversity in
relation to class membership. Firstly, childhood adversity types were entered as predictor variables.
In the second model, a cumulative childhood adversity variable was entered as a predictor variable.
In both models, class membership was entered as a dependent variable, age and total adult trauma
were included as a co-variates, and the following were entered as predictors; sex (0 = male,
1 = female), marital status (0 = not in committed relationship, 1 = in a committed relationship),
employment status (0 = unemployed, 1 = employed), education (0 = no university education,
1 = university education), urbanicity (0 = rural, 1 = urban), migrant status (0 = no migration,
1 = migration) and cannabis use (0 = never used cannabis, 1 = used cannabis).
Third, the level of co-morbid psychopathology was investigated in relation to class membership.
Two ANOVAs were conducted with total depression and total anxiety score entered as dependent
variables and class membership entered as an independent variable. All descriptive analyses,
regression analyses and analysis of variance were performed using the Statistical Package for
Social Science (SPSS, version 23.0).

Results
The frequencies of PTSD, DSO and psychosis symptom-endorsement are presented in Table 1. The
endorsement of traumatic stress symptoms signiﬁcantly diﬀered by sex; females were more likely
to report all PTSD and DSO symptoms. The endorsement of two psychosis items diﬀered by sex;
men were more likely to report being “under control” or having “special powers”. At the symptom
level (i.e. psychosis experiences accompanied by distress) the endorsement of three psychosis
symptoms diﬀered by sex; men were more likely to report receiving “special messages”, being
“under control” and “having special powers”.
The most commonly reported type of childhood adversity was “verbal or physical threats”
(36.2%) followed by “emotional neglect” (35.9%), “physical assault” (34.2%), “sexual assault”
(16.1%) and “physical neglect” (10.2%). The mean number of trauma types reported was 1.32
(SD = 1.20, range = 1–5). Regarding total adult trauma, the mean number of potentially traumatic
events experienced was 2.14 (SD = 2.46, range = 1–17).
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Table 1. Frequency of symptom endorsement (N = 1051).
Symptoms
PTSD

Male (%)

Female (%)

Total (%)

28.0
31.6
31.6

40.6
47.0
42.1

36.6*
42.2*
38.8*

41.9
34.6
42.5

51.3
41.4
47.4

51.3*
39.3*
47.4*

23.8
9.9
27.7
20.8
14.5
18.7
16.3

21.8
7.2
25.0
19.9
9.0
18.2
11.4

22.5
8.1
25.9
20.2
10.8*
18.4
12.9*

11.4
7.8
22.3
14.5
11.4
13.3
9.9

8.2
3.3
21.3
12.5
5.7
10.2
4.7

9.2
4.8*
21.6
13.1
7.5*
11.1
6.4*

Re-experiencing
Sense of threat
Avoidance
DSO
Aﬀective dysregulation
Negative self-concept
Disturbed relationships
Psychosis: Frequency
Mind reading
Special messages
Spying
Voice hearing
Under control
Visual hallucination
Special powers
Psychosis: Distress
Mind reading
Special messages
Spying
Voice hearing
Under control
Visual hallucination
Special powers

Note. Diﬀerences between males and females were tested using Pearson chi-square t-test; All chi-square
tests were 1 degree of freedom; PTSD = Posttraumatic Stress Disorders; DSO = Disturbances in Selforganisation; Distress = Psychosis symptoms that are present and distressing. * p < .05
Table 2. Fit statistics for the latent class analysis (N = 1051).
Classes
1
2
3
4
5
6
7
8

Log-likelihood
−6645.803
−5265.824
−4851.397
−4768.612
−4695.963
−4631.989
−4585.642*
−4563.067*

AIC
13,317
10,585
9784
9647
9529
9429
9365
9348

BIC
13,382
10,719
9988
9919
9871
9841
9846
9898

ssaBIC
13,340
10,633
9857
9745
9652
9577
9538
9545

LRT (p)
2731.911 (0.0000)
820.431 (0.0000)
163.887 (0.0000)
143.823 (0.0006)
126.646 (0.0001)
91.753 (0.0108)
44.690 (0.1908)

Entropy
0.890
0.891
0.847
0.860
0.822
0.836
0.846

Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; ssaBIC = sample size adjusted Bayesian
Information Criterion; LRT = Lo-Mendell-Rubin adjusted likelihood ratio test. Best ﬁtting LCA model in bold. * = The best loglikelihood value was not replicated; The p-value may not be trustworthy due to local maxima.

The ﬁt statistics for the LCA are presented in Table 2. The BIC identiﬁed model 6 as providing the
best ﬁt for the data. This ﬁnding was corroborated by the AIC, ssaBIC and the entropy-values. Upon
inspection of the proﬁle plot, the classes lent themselves to theoretically meaningful interpretation.
The proﬁle plot and probabilities for the six-class solution are shown in Figure 1.
Class 1 (n = 204, 19%) was characterized by elevated reports of PTSD and DSO. This class was
labelled “CPTSD”. Class 2 (n = 434, 41.3%) was the largest class and was characterised by low
probabilities of reporting any form of symptomatology. This class was labelled “low symptom”.
Class 3 (n = 117, 11.1%) was characterized by elevated reports of PTSD symptomatology. This class
was labelled “PTSD”. Class 4 (n = 170, 16.2%) was characterised by elevated risk of DSO. This class
was labelled “DSO”. Class 5 (n = 90, 8.6%) was characterized by a moderate to high probability of
reporting all PTSD and DSO symptoms but a varying probability for the 7 psychosis symptoms;
a relatively lower probability of endorsing psychosis items 1, 2, 5 and 7 (mind reading, special
messages, being under control and special powers) and a relatively higher probability of endorsing
psychosis items 3, 4 and 6 (spying on you, auditory and visual hallucinations). This class was
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Figure 1. Symptom endorsement of PTSD, CPTSD and psychosis items by class.
Note. Y-axis = probability of symptom endorsement; X-axis = measured study symptoms; PTSD = Post-Traumatic Stress Disorder;
DSO = Disturbances in Self-Organisation; Re = Re-experiencing; Av = Avoidance; Th = Sense of threat; Ad = Aﬀective dysregulation;
Dr = Disturbances in relationships; Nsc = Negative self-concept; See method section “psychosis symptoms” for description of psychosis items 1–7.

labelled “intermediate comorbid”. Finally, class 6 was the smallest class (n = 36, 3.4%) and was
characterized by extremely high risk of endorsing PTSD, DSO and psychosis symptoms. This class
was labelled “comorbid”. The distribution of demographic and trauma exposure variables across
the resultant classes are presented in Table 3.
Table 4 shows the results of the multinomial logistic regression analyses testing diﬀerent types
of childhood adversity as predictors of class membership. The model was statistically signiﬁcant
with the “low symptom” class used as the reference category (χ2 (70) = 593.93, p < .001).
Table 5 shows the results of the model testing cumulative childhood adversity as a predictor of
class membership. The model was also signiﬁcant when the “low symptom” class was set as the
reference category (χ2 (65) = 565.79, p < .001). Total adult trauma scores and age signiﬁcantly
diﬀered across the resultant classes. Classes characterised by traumatic stress symptoms and
psychosis symptoms demonstrated the strongest dose-response eﬀects.
Table 3. Demographic and trauma history characteristics of the classes.
Characteristics
Sex (female)
Urban status
Relationship
Migration
Employed
Education
Cannabis use
Verbal threats
Emotional neglect
Physical neglect
Sexual abuse
Physical abuse
Mean Age
Mean LEC total

Class 1: CPTSD
n = 204
80.9%
46.1%
65.7%
19.6%
58.8%
64.2%
44.6%
53.9%
55.9%
16.2%
24.0%
48.5%
41.63 (13.20)
2.8 (2.28)bd

a

Class 2: Low
n = 434

b

61.5%
41.7%
70.0%
16.1%
54.4%
62.2%
22.8%
19.4%
16.1%
3.5%
9.0%
20.5%
53.28 (14.77)adef
1.73 (1.74)

Class 3: PTSD
n = 117

c

77.8%
44.0%
84.6%
14.5%
65.0%
56.4%
24.8%
36.8%
35.0%
5.1%
17.9%
39.3%
49.91(14.00)adef
2.56 (2.07)b

Class 4: DSO
n = 170

d

69.4%
40.8%
64.1%
17.6%
62.9%
66.5%
34.7%
35.9%
44.7%
7.1%
10.0%
30.0%
43.22 (13.22)
1.95 (1.57)

Class 5: Intermediate
n = 90
68.9%
51.1%
68.9%
16.7%
55.6%
64.4%
51.1%
60.0%
57.8%
28.9%
27.8%
52.2%
39.32 (12.34)
3.77 (3.24)abcd

e

Class 6: Comorbid
n = 36

f

44.4%
94.4%
88.9%
41.7%
72.2%
58.3%
55.6%
77.8%
66.7%
41.7%
50.0%
75.0%
34.50 (9.41)
6.52 (5.57)

Note. All chi-square tests were 5 degrees of freedom; LEC = Life Events Checklist for total adult trauma; abcdef Indicates the
classes from which the respective class-scores on clinical outcomes diﬀers signiﬁcantly; all post-hoc comparisons were
conducted with Bonferroni correction.
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Table 4. Trauma history and demographic variables as predictors of class membership.
Characteristics
Sex (female)
Urban
Relationship
Migration
Employed
Education
Cannabis use
Verbal threats
Emotional neglect
Physical neglect
Sexual abuse
Physical abuse

Class 1: CPTSD
OR (95% CI)
1.54 (0.97–2.45)
1.25 (0.85–1.85)
0.74 (0.49–1.12)
1.02 (0.61–1.71)
0.88 (0.59–1.32)
0.72 (0.47–1.08)
1.74 (1.15–2.62)*
1.85 (1.08–3.16)*
3.22 (1.08–3.16)*
1.32 (0.62–2.82)
1.84 (1.06–3.20)*
1.18 (0.70–1.99)

Class 3: PTSD
OR (95% CI)
2.08 (1.24–3.50)*
1.16 (0.75–1.79)
2.50 (1.41–4.43)*
0.86 (0.46–1.59)
1.48 (0.93–2.35)
0.66 (0.42–1.04)
0.90 (0.54–1.50)
1.36 (0.73–2.54)
1.76 (1.02–3.06)*
0.54 (0.19–1.55)
1.71 (0.92–3.18)
1.61 (0.88–2.92)

Class 4: DSO
OR (95% CI)
0.88 (0.57–1.35)
0.99 (0.67–1.45)
0.70 (0.47–1.06)
1.14 (0.68–1.91)
1.04 (0.70–1.55)
0.84 (0.55–1.27)
1.35 (0.89–2.06)
1.32 (0.76–2.30)
3.66 (2.28–5.89)*
0.84 (0.35–2.04)
0.90 (0.47–1.72)
0.81 (0.47–1.40)

Class 5: Intermediate
OR (95% CI)
0.75 (0.41–1.37)
1.32 (0.78–2.23)
0.83 (0.47–1.46)
0.66 (0.32–1.37)
0.69 (0.41–1.17)
0.77 (0.44–1.34)
1.95 (1.14–3.33)*
2.36 (1.15–4.80)*
2.54 (1.35–4.79)*
2.66 (1.35–6.25)*
1.94 (0.97–3.89)
1.02 (0.51–2.06)

Class 6: Comorbid
OR (95% CI)
0.28 (0.11–0.71)
15.23 (3.30–70.24)*
2.46 (0.73–8.28)
1.22 (0.43–3.44)
0.98 (0.38–2.51)
0.78 (0.31–1.94)
1.25 (0.51–3.08)
2.28 (0.64–8.12)
2.54 (0.87–7.42)
0.93 (0.25–3.53)
2.72 (0.94–7.89)
2.42 (0.71–8.18)

Note. The “low symptom” class was set as the baseline category; OR (95% CI) = Odds Ratio with 95% conﬁdence interval.
* p < 0.05.
Table 5. Cumulative childhood adversity as predictor of class membership.
Trauma count
None
One
Two
Three
Four or more

Class 1: CPTSD
OR (95% CI)
Ref
2.78 (1.62–4.79)*
4.86 (2.76–8.57)*
7.58 (4.10–14.01)*
10.69 (5.03–22.69)*

Class 3: PTSD
OR (95% CI)
Ref
1.43 (0.78–2.62)
2.49 (1.32–4.69)*
3.05 (1.51–6.17)*
3.41 (1.38–8.41)*

Class 4: DSO
OR (95% CI)
Ref
1.49 (0.89–2.51)
2.39 (1.37–4.16)*
3.44 (1.86–6.36)*
2.51 (1.03–6.09)*

Class 5: Intermediate
OR (95% CI)
Ref
1.89 (0.83–4.30)
4.42 (2.04–9.56)*
6.65 (2.96–14.93)*
15.34 (6.31–37.25)*

Class 6: Comorbid
OR (95% CI)
Ref
4.00 (0.87–18.53)
5.77 (1.19–27.92)*
11.71 (2.85–48.14)*
24.74 (5.90–103.77)*

Note. The “low symptom” class was set as the baseline category; None; zero childhood adversity’s was set as the reference
trauma category; covariates controlled for in this model included age, total adult trauma, sex (female), urban status,
relationship status, migration status, employment, education level, and cannabis use. * p < 0.05.
Table 6. Total depression and total anxiety scores across the latent classes.
Class 1: CPTSDa Class 2: Lowb Class 3: PTSDc Class 4: DSOd Class 5: Intermediatee Class 6: Comorbidf
n = 204
n = 434
n = 117
n = 170
n = 90
n = 36
Total score
Depression 24.10 (6.72)bcd 11.43 (3.21)acdef 14.56 (4.76)
18.80 (6.31)c
24.58 (7.20)bcd
24.92 (7.65)bcd
Anxiety
19.39 (5.82)bcd
8.77 (2.78)acdef 11.78 (4.45)
14.52 (5.41)c
19.60 (6.08)bcd
20.00 (5.52)bcd
Note. Each class has been ascribed a letter, the presence of abcdef indicates the classes from which the respective class-scores on
clinical outcomes diﬀers signiﬁcantly; all post hoc comparisons were conducted with Bonferroni correction.

A series of ANOVAs were conducted to investigate diﬀerences in depression and anxiety across
classes. Total depression score signiﬁcantly diﬀered across class, F(5, 1045) = 233.73, p < .001, as did
total anxiety score, F(5, 1045) = 212.25, p < .001). The adjusted means and standard deviations for
both tests are presented in Table 6. Post hoc comparisons revealed that for both depression and
anxiety, participants in the “CPTSD” class, “Intermediate comorbid” class, as well as the “Comorbid”
class all scored signiﬁcantly higher than participants in the “PTSD” class, “DSO” class and “Low
symptom” class. Furthermore, participants in the “DSO” class scored signiﬁcantly higher than
participants in the “PTSD” class, who both scored signiﬁcantly higher than participants in the
“Low symptom” group.

Discussion
This study evaluated the co-occurrence of psychosis symptoms and ICD-11 traumatic stress
symptoms among a trauma-exposed UK adult population sample. Six classes emerged: Separate
PTSD and CPTSD classes consistent with ICD-11 diagnostic formulations (Brewin et al., 2017; Cloitre
et al., 2018; Maercker et al., 2013). Two classes were characterised by co-occurring psychosis and
traumatic stress symptoms; a “comorbid” class denoted by a high probability of endorsing all
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psychosis symptoms and CPTSD symptoms; as well as an “intermediate comorbid” class denoted
by a moderate probability of endorsing PTSD and DSO symptoms but a varying probability of
endorsing psychosis symptoms. Finally, a “DSO” class characterised by a moderate to high probability of endorsing only DSO symptoms, and a “low symptom” class characterised by a low
probability of endorsing all symptoms.
Notably, all classes with a high probability of endorsing psychosis symptoms were also characterised by traumatic stress symptoms. This ﬁnding is consistent with a previous LCA study in
which psychosis symptoms were part of a broader clinical picture including symptoms of posttraumatic stress (Shevlin et al., 2011). Psychosis and PTSD have been conceptualised as similar
entities that lie on a spectrum of reactions to trauma (Morrison et al., 2003, 2005) and empirical
reports support the co-occurrence of traumatic stress and psychosis symptoms with relatively high
rates of PTSD/psychotic disorder comorbidity (Achim et al., 2009; Kessler et al., 2005). The current
study extends this co-occurrence to symptoms of ICD-11 CPTSD. If these ﬁndings are representative
of trauma-exposed populations, high comorbidity should be expected between psychosis and ICD11 traumatic stress diagnoses in the general population. Previous studies have alluded to
a categorical interpretation of the relationship between the symptoms, suggesting that there
may be a psychotic PTSD subtype (Braakman, Kortmann, & Van Den Brink, 2009). While it is
important to recognise psychosis symptoms among traumatised groups, an alternative interpretation of the ﬁndings is that the qualitative distinction between the classes reﬂect diﬀerent levels of
severity of posttraumatic sequelae along an underlying continuum.
An increasing number of childhood maltreatment types increased the risk of membership to
the PTSD, CPTSD, intermediate and comorbid classes in a distinct dose-response manner. This
ﬁnding is consistent with previous research investigating key risk factors for psychosis and
traumatic stress constructs in isolation (Cloitre et al., 2013; Karatzias et al., 2017; Shevlin et al.,
2008; Trauelsen et al., 2015). The dose-response eﬀect was strongest for the comorbid classes.
The combined eﬀect of multiple interpersonal traumas has been linked to an elevated vulnerability towards “symptom complexity” – a concept which refers to several simultaneously
presenting but discrete psychological diﬃculties (Briere & Scott, 2015). This ﬁnding could
support the notion that there may be a trauma spectrum ranging from PTSD and CPTSD to
psychosis. The cumulative eﬀect of childhood adversity may be stronger for those who endorse
elevated levels of all psychopathology as certain psychological processes, for example emotion
regulation – which has been linked to trauma exposure, traumatic stress and psychosis (Hardy,
2017) – may be more impaired leaving an individual more vulnerable to developing multiple
forms of psychopathology. Regarding speciﬁc types of child maltreatment, signiﬁcant associations were observed but these did not readily diﬀerentiate between the resultant classes.
Overall, the ﬁndings provide evidence that early life trauma poses a shared risk factor for
psychosis, PTSD and CPTSD symptoms alike.
The predictive eﬀect of early life trauma on class membership persisted despite controlling for
total adult trauma as well as potential covariates including cannabis use, ethnicity, urbanicity and
educational attainment (Houston et al., 2008; Shevlin et al., 2008). Cannabis use signiﬁcantly
increased the likelihood of membership to both the intermediate comorbid class and the CPTSD
class. Urbanicity was the only variable that readily distinguished between the resultant classes, risk
of membership to the comorbid class as compared to the low symptom class was ﬁfteen times
greater if an individual endorsed urban status. Urbanicity is a key etiological predictor of psychosis,
a host of social factors mediate this association such as neighbourhood composition, deprivation
and social fragmentation (Vassos, Pedersen, Murray, Collier, & Lewis, 2012). The CPTSD, the intermediate comorbid and the comorbid classes reported signiﬁcantly higher depression and anxiety
scores compared to the low symptom, the DSO and the PTSD classes. It is possible that CPTSD is
a particularly debilitating disorder associated with relatively high levels of psychiatric comorbidity
regardless of the presence or absence of psychosis symptoms. However, further research is
necessary to replicate these ﬁndings.
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The study had several limitations. First, given the cross-sectional nature of the data it is not
possible to determine the temporal ordering of either psychopathology, nor is it possible to
establish causality for early life trauma and adult mental health outcomes. Moreover, all symptoms
were measured via self-report assessment. Second, the measurement of psychosis symptoms can
be confounded by respondents misunderstanding or normalising psychosis experiences (Shevlin
et al., 2011). Given that this was a general population sample, there is also a risk that psychosis
experiences were underreported due to stigma associated with psychosis (Bebbington & Kuipers,
1994). Third, although the sample was drawn from a nationally representative cohort, females and
individuals who have completed college or university education are overly represented. Finally, the
question on migration was worded, “Have you ever left one country to live in another country?” so
there may be ambiguity about whether a positive response indicated that the respondent had
migrated to the UK or if they had temporarily moved and lived in another country and then
returned to the UK.
The current study provides further evidence that a subgroup of trauma-exposed individuals
exhibited psychosis symptoms alongside traumatic stress symptoms, no group of participants was
identiﬁed that displayed psychosis symptoms without also reporting symptoms of posttraumatic
stress. This ﬁnding has important clinical implications: If psychosis symptoms have a high probability of emerging in the context of early life trauma and traumatic stress, it needs to be
established if existing trauma treatments are suitable for targeting these symptoms or whether
new trauma treatments should be developed to target psychosis symptoms. In terms of further
research, it might also be worthwhile to explore ICD-11 PTSD and CPTSD in a population with
a primary diagnosis of a schizophrenia spectrum disorders.
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