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Lay Summary

The relationship between trauma and bipolar disorder (BD) is well-established.
However, mechanisms that might explain this association remain unclear. The first
chapter involved a systematic review exploring psychological mediators between

early trauma and BD-related outcomes.

Searches on three databases led to the inclusion of twenty studies. Study quality
varied, and different approaches to analyses and outcomes meant that the findings
could not be directly compared, impacting the strength of the conclusions that can be

made.

The mediators fell into five categories: affective processes, cognitive processes,
interpersonal factors, personality-related variables and behavioural risk factors.
Outcomes included course/ severity, suicidality, comorbidities, dissociation, and
resilience. Consistent mediators included emotional dysregulation and attachment
patterns. Depressive symptoms were most frequently studied, with less focus on
manic symptoms. Future research should explore mediators affecting mania and
work towards similar methodological approaches so true mediation effects can be

understood.

The second chapter, an empirical study, looked at individuals at risk of developing
BD (BAR) compared to a non-clinical group on experiences of trauma, post-
traumatic stress disorder and sleep difficulties. 140 people participated, 64 were in

the non-clinical group and 76 were in the BAR group. The BAR group had taken part



in a previous study looking at a new therapy and were happy for their information to
be used in this study. Participants had a clinical interview with researchers to
understand experiences of trauma and completed questionnaires looking at sleep
difficulties and mood states. Number of traumas and rates of PTSD were higher in
the BAR group, as were sleep difficulties. The BAR group also had higher levels of
depressive symptoms. Having PTSD did not impact on levels of depression, manic
symptoms or sleep difficulties for the BAR group. Research with bigger samples and
longer follow-up periods would help us better understand this group and target

support.
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Section One: Literature Review
Psychological mediators between early adversity and bipolar disorder: A

systematic review

Abstract
Objectives
The relationship between childhood adversity and bipolar disorder is well
established, though mechanisms underpinning this relationship are less understood.
This systematic review aimed to explore the psychological factors that may mediate

the relationship between early trauma and bipolar disorder.

Method

Database searches were conducted using PsycInfo, MEDLINE and Scopus in
line with a pre-registered protocol on Prospero (CRD42024598653). Twenty
quantitative studies investigating psychological mediators of the relationship between
childhood trauma and outcomes relating to bipolar disorder were included. A
narrative synthesis was conducted, and each of the papers quality appraised against

Joanna Briggs Institute (JBI) guidance.

Results

There was variation across the mediators and outcomes explored, although
mediators could be grouped into five conceptual domains; affective processes,
cognitive and perceptual processes, interpersonal factors, personality-related factors

and behavioural risk factors. Outcomes explored included clinical expressions of



bipolar such as course and severity, suicidality, comorbidities, dissociation, and

resilience.

Conclusions

The relationship between childhood trauma and bipolar disorder involves
complex, multifaceted pathways rather than a direct association. Multiple
psychological factors contribute to this relationship, with emotional dysregulation
emerging as a significant mediator that consistently influenced various outcomes.
While further research is needed to establish the relative importance and interplay of
different mediating factors, the identified mechanisms offer valuable targets for
therapeutic intervention in individuals with bipolar disorder. The findings have

important implications for both clinical practice and future research directions.

Practitioner Points
e Comprehensive trauma-informed assessments may be useful in generating
formulations of each patient’s pathway from early adversity to bipolar disorder.
e Consideration should be given to the incorporation of validated screening
measures of trauma experiences and potentially mediating mechanisms to
inform individualised formulations.
e Trauma-focused approaches to therapy should be considered when working

with patients with bipolar disorder who have a trauma history.

Keywords

Bipolar disorder, psychological mediators, childhood trauma, systematic review.



Introduction

Bipolar disorder

Bipolar disorder (BD) is characterised by fluctuation in mood states, including
episodes of mania (euphoria, excitement and disinhibition, often with psychotic
symptoms such as delusions and thought disorder), hypomania (less severe than
mania) and depression (low mood, apathy, anhedonia). Modern diagnostic systems
distinguish between bipolar | disorder, characterised by manic episodes, and bipolar
Il disorder, characterised by hypomanic episodes (American Psychiatric Association
[APA], 2013). However, it should be noted that the distinction between BD and other
psychiatric disorders has been the subject of protracted debate over more than a
century, with some researchers pointing to similarities with unipolar depression
(Goodwin & Jamison, 2007), others pointing to overlapping symptomatology with
schizophrenia (Tamminga et al., 2014), and others arguing that all of these disorders
represent different expressions of a general psychopathology or psychosis syndrome

(Caspi et al., 2013; Reininghaus et al., 2013).

According to conventional criteria, BD affects more than 1% of individuals
worldwide and have many negative consequences, including cognitive and functional
impairment, worsened health outcomes, and increased risk of death by suicide
(Ferrari et al., 2011; Grande et al., 2016). The highest prevalence of diagnoses is in
individuals under the age of 34 (Baker & Kirk-Wade, 2024), with the typical onset

between late adolescence and early adulthood (Joslyn et al., 2016; Joyce, 1984).

Trauma within the context of bipolar



A long tradition of research has focused on biological aspects of BD. For
example, genetic studies have suggested that BD is highly heritable (Barnett &
Smoller, 2009; Gordovez & McMahon, 2020), although the risk of developing bipolar
appears to be highly polygenic with many variants implicated, including variants
shared with other psychiatric diagnoses, such as schizophrenia (Potash & Bienvenu,
2009). Other research has focused on neurobiological mechanisms such as
abnormalities in neuronal cell networks which may or may not be linked to genetic
risk (Harrison et al., 2018) and which, again, may be overlapping with abnormalities
found in schizophrenia (de Sousa et al., 2023). However, recent research has also
emphasized the importance of traumatic experiences in childhood as an

environmental factor that can contribute to the development of BD.

Childhood adversity has been defined as “negative environmental
experiences that are likely to require significant adaptation and that represent a
deviation from the expectable environment” (McLaughlin, 2017). Deviations from
what would be expected may include threats to the child’s physical safety, wellbeing
or an absence of what may be expected (McLaughlin et al., 2019). To express this
another way, adversity can be understood as a range of potentially harmful
experiences that occur in childhood/ adolescence (Williams et al., 2018). These
kinds of experiences are unfortunately common worldwide and estimated to affect

approximately a third of the global population (Kessler et al., 2010).

Childhood adversity is widely recognised as a potential risk factor for
psychopathology, including psychosis (Varese et al., 2012; Zhou et al., 2025), BD

(Palmier-Claus et al., 2016) and personality disorders (Porter et al., 2020). A recent



umbrella review found that adversity conferred an approximately three times risk of
developing any kind of psychiatric disorder (Hogg et al., 2023). There is also
evidence to support a dose-response relationship (i.e., the more exposure to
traumatic experiences, the stronger the relationship with adverse outcomes, which is
suggestive of causality) between early trauma and adult psychopathology (Flinn et

al., 2025).

If trauma is an important causal factor in BD, a high prevalence of comorbid
Post-Traumatic Stress Disorder (PTSD) might be expected. Estimates of this kind of
comorbidity range between 16% and 39% (Aas et al., 2016) with traumatic
experiences reported in approximately 50% of those with BD (Garno et al., 2005).
Palmier-Claus et al. (2016) conducted a meta-analysis of the literature on childhood
adversity and BD, concluding that childhood adversity was 2.63 times (95% CI 2.00-
3.47) more likely to have occurred in individuals with BD compared with non-clinical
controls. Rowe et al. (2024) explored the dose-response relationship between
cumulative trauma (the experience of more than one type of traumatic event) and
BD, concluding that at least a third of participants experienced childhood cumulative
trauma, with prevalence estimates between 29% to 82%. Cumulative traumas are
also thought to impact symptom complexity and are associated with more severe
symptoms of depression and a greater likelihood of PTSD (Briere et al., 2008; Martin

etal., 2013).

Childhood trauma has been found to influence the trajectory and course of
BD, and is related to earlier age of onset, an increased likelihood of ‘rapid cycling’

course (usually defined as four or more episodes a year; APA, 2013), longer episode



duration, occurrence of psychotic symptoms, the number of lifetime mood episodes,
risk of suicide ideation/ attempts and substance misuse (Aas et al., 2016; Rowe et
al., 2023). Furthermore, Quarantini et al. (2010) found that individuals who had
experienced trauma and had a diagnosis of BD experienced more manic symptoms
than depressive symptoms when compared with a control group of individuals with

bipolar but no reported trauma.

There is less consensus around the impact of trauma subtypes, though there
appears to be emerging evidence that levels of emotional abuse are greater in
individuals with BD compared with healthy controls (Hett et al., 2022) with emotional
abuse most strongly associated with a complex course of BD (Gu et al., 2022),
including earlier onset, increased mood episodes and suicide attempts (Dualibe &
Osorio, 2017; Etain et al., 2008). A recent case-control study found that patients who
had experienced physical and/or sexual abuse were more likely to have a ‘rapid
cycling’ presentation (Galvez-Florez et al., 2025) with a retrospective cohort study
(Guillen-Burgos et al., 2025) demonstrating increased exposure to physical or sexual
abuse, and emotional and physical neglect, in individuals with a bipolar type |

diagnosis when compared to individuals with bipolar type II.

The current review

Palmier-Claus et al. (2016) highlighted the need for research to elucidate
psychological mechanisms that might explain the association between adversity and
BD and its related symptomatology. These mechanisms can be explored using
cross-sectional, longitudinal and experimental designs but early studies typically use

cross-sectional data and a range of statistical mediation analysis techniques to test



whether specific variables could account for the pathway between an environmental
exposure and an outcome (Baron & Kenny, 1986). These techniques typically seek
to demonstrate that the relationship between the exposure and the outcome (the
direct effect) is reduced when a pathway from the exposure to the outcome through
the mediator (the indirect effect) is included in a statistical model (Hayes, 2013).
Although these techniques cannot prove causality, they can provide preliminary
evidence that is useful for the design of future, more sophisticated studies that can

establish causality.

Several reviews of mediating mechanisms in the trauma-psychosis pathway
have been published. Williams et al. (2018) highlighted several ‘families’ of mediating
factors, including post-traumatic sequalae, affective dysfunction and dysregulation
and maladaptive cognitive factors, such as self-esteem and beliefs about self/
others. Similarly, Alameda et al. (2020) identified negative cognitive schemas, post-
traumatic stress symptomatology, dissociative phenomena, and affective
dysregulation as significant mediating pathways for psychotic symptoms, offering
further evidence for, at least partial, contributions for the link between early trauma
and psychosis. Given the overlap in psychopathology and risk factors for BD and
other conditions noted earlier, it is plausible that some, or all, of these mediating

mechanisms may be important in the pathway from trauma to bipolar symptoms.

Although some reviews have explored the role of biological mechanisms
implicated in the trauma pathway to BD (Aas et al., 2016), to the authors’ knowledge,
there has not been a systematic review of psychological factors that may act as

mediators. Increased understanding of such mechanisms could lead to clinical



improvements in targeting interventions for individuals with a diagnosis of BD who

have experienced early trauma, leading to improved outcomes.

Aims

Accordingly, this review aimed to systematically synthesise the current
research findings from studies that have used mediation analysis to identify
psychological factors that may explain the relationship between early adversity and
BD. This review was exploratory with no a priori hypotheses about which
mechanisms may be implicated between early adversity and BD outcomes. The
specific research question is therefore general, and as follows: Which psychological
factors have been identified by researchers as potential mediators of the relationship

between early traumatic experiences and BD outcomes?

Method
Search Strategy
This systematic review was pre-registered on PROSPERO
(CRD42024598653) and was guided by Preferred Reporting ltems for Systematic
Reviews and Meta-Analysis (PRISMA) recommendations (Page et al., 2021;

Appendix A).

A literature search was conducted in March 2025 to identify relevant studies
on early trauma, BD and mediating variables, using three databases (Psyclinfo,
MEDLINE, and Scopus). Keywords/ search terms used in similar reviews (i.e.
Alameda et al., 2020) were considered when developing search terms for the current

review. Attempts were made to ensure the search terms were inclusive to minimise



the likelihood of relevant papers being overlooked. The full search strategy can be
found in Appendix B. Manual backward citation searches of reference lists was
conducted to support identification and inclusion of all relevant papers. Two

additional papers were identified through this method.

This review included peer-reviewed, published studies only, with grey
literature not included. This was appropriate given potential methodological flaws of
grey literature (Hoffecker, 2020) thus ensuring quality of the present review.
Furthermore, all papers were required to have been written in English due to
financial and time constraints. In a deviation from the registered protocol, a small
number of studies were included because they had a mean sample age above 18

years despite including some younger participants.

Inclusion and Exclusion Criteria

The Population, Exposure, and Outcome (PEO) framework was utilised to
support the identification of relevant studies, which focused on population
(individuals with a BD diagnosis and early trauma), the exposure variables (early
adversity and psychological factors as mediators) and outcome (onset,
symptomology and other presentations relating to BD). Studies were eligible if they

met the criteria outlined in Table 1.



Table 1

Inclusion and Exclusion Criteria

10

Inclusion Criteria

Exclusion Criteria

Population

Exposure

Outcome

Other

Individuals with a
diagnosis of BD aged 18
years + or who were from
a sample with a mean
age of 18 +

No restrictions on gender,
country, setting
(community, clinical etc.)

Studies that include
measures of trauma and
psychological factors with
a mediation analysis

Studies that explore
clinical presentation
relating to BD (onset,
symptomatology, relevant
clinical outcomes)

Peer-reviewed studies
published and written in
English language,
quantitative research

Individuals who do not
have a diagnosis of BD/
experience of childhood
trauma

Studies that examined the
mediation effect of other
factors (e.g. biological,
genetic) or studies that do
not explore mediation
effects

Papers not relevant to the
review topic (e.g.
exploring other mood
disorder diagnoses,
psychotic disorders)

Studies not published in
the English language,
qualitative research, grey
literature and non-
empirical research
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Study Selection

The PRISMA diagram for the searches is displayed in Figure 1. 276 papers
were identified from the searches (PsycInfo = 93, MEDLINE = 109, Scopus = 74).
These were exported to reference management software, EndNote 21, where any
duplicates were removed (n = 118), leaving 158 papers remaining. Backward citation
searching was completed against included texts to ensure any further relevant
papers were identified, two additional texts were screened using their titles and

abstracts, n = 160.

Titles and abstracts of the identified articles were screened for eligibility by the
author (n = 160), and papers that did not meet the inclusion criteria were excluded (n
= 107). Following initial screening, full texts for the articles meeting the inclusion
criteria were obtained and re-assessed for eligibility (n = 53) by the author, after

which 20 studies remained.

A second reviewer provided reliability assurance for this process. Ten of the
53 papers were chosen at random and independently assessed at the full text
screening stage using the PEO framework. The reviewers had 100% inter-rater

reliability, so no further discussions were required.

Thus, 20 papers were included in this review.
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PRISMA flowchart displaying search processes
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Psycinfon =93
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Full-text articles assessed
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No mediation analysisn=5
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Not psychological mediator n
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Average below 18 n=3
Not English writtenn=1
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Data Extraction

Data were extracted and information inputted into a table summarising key
characteristics (Table 2). This included author(s) details, publication year, country,
study design, and sample characteristics (size, gender, age, diagnosis and setting).
Measurement of childhood trauma, the psychological mediator studied and type of

mediation analysis, and outcomes measured were also recorded.

The main findings from the studies relating to the research question are
presented in Table 3, including the mediation pathway, magnitude of mediation effect

where available, and a summary of relevant conclusions.



Table 2

Summary of included studies, including study and sample characteristics and key variables

14

Study Characteristics

Sample Characteristics

First author, Year = Country Design n Age (M and SD) Gendern  Diagnosis, Measure Mediator Mediation BD measure  Additional
population of early analysis outcomes
adversity
Aas, 2014 France Cross- 418 40.6 (13.6) M =234, Bipolar | = CTQ Cannabis use Baron & DIGS, Clinical
and sectional (France), F =353 72.4%, Bipolar Kenny (1986)  SCID-I assessment
Norway 169 II'=21.5%, — age of
(Norway) Bipolar NOS = onset, rapid
6.1%, cycling,
Inpatient and suicide
outpatient attempts,
mood
episodes
Aas, 2017 France Cross- 300 41.4 (13.1) M =136, Bipolar | = CTQ Affective lability SPSS DIGS, Clinical
and sectional (France), F =206 77.2%, Bipolar Process SCID-, assessments
Norway 42 I1=18.7, Macro YMRS, - number of
(Norway) Bipolar NOS = (Hayes, 2012) MADRS episodes,
41, suicide
Inpatient and attempts,
outpatient mixed
episodes,
anxiety
disorders,
age of onset
Aghaeimazraji, Iran Cross- 300 34.99 (10.04) M =161, Bipolar | = CTQ-SF Sensory Path analysis, SCID-5-RV, -
2024 sectional F=139 66%, Bipolar Il processing bootstrapping  BDRS,
= 34%, using SPSS YMRS
Inpatient Process
Macro

(Hayes, 2017)




15

Chiu, 2024

Citak, 2021

De Filippis, 2023

Du, 2024

Etain, 2017a

Etain, 2017b

Freitag, 2022

Taiwan

Turkey

Italy

China

France

France

United
States

Case
control,
cross-
sectional

Cross- 110
sectional

Cross- 100
sectional

Case
control, 336
Cross-

sectional

Cross- 270
sectional

Cross- 485
sectional

Cross- 150
sectional

32 (BD),
43 (S2),
59 (MDD),
40 (HC)

266 (BD),

(MDD),
204 (HC)

BD - 41.38 (7.09)

37.21 (10.63)

46.50 (13.94)

BD - 24.9 (8.2)

43 (12.5)

40.9 (12.6)

39.49 (10.93)

M=31F

M=45F
=65

F =50,
remaining
NR

M=77F
=149

M=
39.3%, F
=60.7%

M =203,
F =282

F =104,
remaining
NR

BBTS-CT
(childhoo
d trauma
subscale)

BD, Inpatient

Bipolar | = CTQ
100, Bipolar Il
=10
(Remission)
Outpatient
Bipolar | = 55, CTQ
other not

specified,

Hospital

BD with a
current major
depressive
episode,
Hospital

cTQ

Bipolar | and CTQ
Bipolar Il
(Remitted),
Community
Bipolar | = CTQ
301, Bipolar Il

or NOS not

reported,

(Remitted),

Outpatient

BD, Outpatient CTQ-SF

Dissociation

Attachment

Impulsivity

Family
functioning

Cannabis use

Dimensions of
psychopathology
(affect intensity,
affective lability,
impulsivity,
attitudinal hostility
and motor
hostility)

Impulsive
aggression

Process
(Hayes, 2022)

Baron &

Kenny (1986)

Preacher &
Hayes (2004)

R Process

Path analysis

Path analysis

Path analysis

DSM-5
criteria

DSM-5

criteria

SCID-5-CV

DSM-5
criteria

DIGS

SCID-IV

MDQ

Psychotic
symptoms
(PANSS,
LSHS, PDI)

Resilience
(RSA)

Dissociation
(DES-II)

Depression
severity
(HAMD-17)

Delusional
beliefs (PDI)

Clinical
assessment -
age at onset,
polarity at
onset, suicide
attempts,
rapid cycling
and
substance
misuse
disorder
Suicidality
(SBQ-R)
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Khosravani,
2021

Lamis, 2019

Marwaha, 2020

Palagini, 2021

Terao, 2023

Vieira, 2023

Wang, 2021

of
America
Iran

United
States
of
America
United
Kingdo
m

Italy

Japan

Brazil

China

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Cross-
sectional

Case
control,
Cross-
sectional

Case
control,

300

112

923

162

75

90 (BD),
317
(MDD),
837 (HC)

44 (BD-),
42 (BD-I),
43 (HC)

33.08 (10.29)

39.63 (10.97)

49 (11.5)

47 (12.5)

47.3 (11.6)

BD - 25.78 (2.11)

BD-I - 33.0
(11.6), BD-II -
30.2 (12.3)

F =300

F =282,
remaining
NR

F =692,
remaining
NR

F=98M
=64

M=42F
=33

F=
73.3%,
remaining
NR

M =14,
remaining
NR (BD-

BD, Inpatient

BD, Outpatient

Bipolar I,
Community

BD with a
depressive
episode,
Inpatient

BD,
Hospital

Bipolar | and
Bipolar II, not
reported,
Community

Bipolar | and
Bipolar Il
(Remitted)

CTQ-SF

CTQ-SF
(CSA)

CLEQ

ETISR-SF

CATS

cTQ

cTQ

Emotional
dysregulation

Existential and
religious
wellbeing

Affective
instability and
impulsivity

Insomnia

Affective
temperament

Resilience

Defence
mechanisms

Structural
Equation
Modelling

Path analysis

Path analysis

Sobel test
(Sobel, 1982)

Structural
Equation
Modelling

Preacher &
Hayes (2008)

SPSS
Process

SCID-V-RV,

BDRS,
YMRS

MDQ

SCAN

SCID-V,
BDI-II,
YMRS

DSM-IV
criteria

MINI, SCID

DSM-IV
criteria

Suicidal
ideation
(BSSI)

Suicidal
ideation
(BSSI)

Age of onset,
depression
epsl/years,
mania eps/
years,
anxiety, rapid
cycling,
suicidal
behaviour,
substance
misuse

Suicidal
ideation
(BSSI) and
behaviours,
hopelessness
(BHS)

Depressive
symptoms
(PHQ-9)

Depressive
symptoms
(MADRS)
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Cross-
sectional
Wrobel, 2022 United Cross-
States sectional
of
America
Wrobel, 2023 United Cross-
States sectional
of
America
Yang, 2024 China Case
control,
Cross-
sectional

143

209

121 (BD),
50 (HC)

1), M=
22,
remaining
NR (BD-
1))

47.6 (14.1) F=097,
remaining
NR

51.5 (14.0) F = 140,
M = 68

Drug naive BD — F=121
22.68 (5.12), BD

long term

medication —

24.11 (6.60)

Inpatient and
Outpatient

Bipolar I, CTQ
Bipolar I,

Bipolar NOS,
Schizoaffective
Disorder

(Bipolar type),
Inpatient and
Outpatient

Bipolar I, CTQ
Bipolar I,

Bipolar NOS,
Schizoaffective
Disorder

(Bipolar type),
Inpatient and
Outpatient

Medicated and CTQ
unmedicated
BD, Hospital

Macro
(Hayes, 2012)

Attachment Path analysis DIGS

insecurity

Personality traits Structural DIGS
Equation
Modelling

Social support Bootstrap MINI,
mediation HDRS-17,

using Process YMRS

Depressive
severity
(HAM-D)

Depressive
severity
(HAM-D)

Anxiety
(HAM-A)
Insomnia
(AIS),
Suicidality
(ideation,
plans,
attempts,
frequency)

Note. M = males, F = females, SZ = schizophrenia, MDD = Major Depressive Disorder, HC = healthy controls, NR = not reported, Bipolar NOS = Bipolar Not Otherwise Specified, CTQ =
Childhood Trauma Questionnaire (Bernstein et al., 1994), CTQ-SF = Childhood Trauma Questionnaire Short Form (Bernstein et al., 2003), BBTS-CT = Brief Betrayal Trauma Survey (Goldberg &
Freyd, 2006), CLEQ = Children Life Event Questionnaire (Upthegrove et al., 2015), ETISR-SF = Early Trauma Inventory — Short Form (Bremner et al., 2000), CATS = Child and Adolescent

Trauma Screen ((Hamilton, 1959), DIGS = Diagnostic Interview for Genetic Studies (Nurnberger et al., 1994), SCID = Structured Clinical Interview for DSM Disorders, YMRS = Young Mania

Rating Scale (Young et al., 1978), MADRS = Montgomery—Asberg Depression Rating Scale (Montgomery & Asberg, 1979), DSM = Diagnostic and Statistical Manual of Mental Disorders, MDQ =
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Mood Disorder Questionnaire (Hirschfeld et al., 2000), SCAN = Schedules for Clinical Assessment in Neuropsychiatry (Wing et al., 1990), BDI-II = Beck Depression Inventory -l ((Beck et al.,
2011), MINI = Mini-International Neuropsychiatric Interview (Sheehan et al., 1998), HDRS-17 = the Hamilton Rating Scale for Depression (HAMD-17/ HDRS/ HAM-D; Hamilton, 1960), PANSS =
Positive and Negative Syndrome Scale (Kay et al., 1987), LSHS = Launay-Slade Hallucination Scale (Launay & Slade, 1981), PDI = Peters et al. Delusions Inventory 03/09/2025 17:43:00RSA.=
Resilience Scale for Adults (Friborg et al., 2005), DES-II = Dissociative Experiences Scale — Il (Bernstein & Putnam, 1986), SBQ-R = Suicidality Questionnaire—Revised (Osman et al., 2001),
BSSI = Beck Scale for Suicide Ideation (Beck et al., 1979), BHS = Beck Hopelessness Scale (Beck et al., 1974), PHQ-9 = Patient Health Questionnaire (Kroenke et al., 2001), HAM-A = Hamilton
Anxiety Scale (Hamilton, 1959), AIS = Athens Insomnia Scale (Soldatos et al., 2000).03/09/2025 17:43:00
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Quality Assessment

Eligible papers were appraised using the relevant appraisal checklist from the
Joanna Briggs Institute (2017). The use of these tools allowed for comprehensive
evaluation of the risk of bias and the overall quality of evidence strengthening
conclusions of the current review. Whilst some papers employed a case-control
approach (e.g. having a bipolar sample and a healthy control sample), their design
provided cross-sectional data. Thus, the tool for cross-sectional research was
utilised (Moola et al., 2020, Appendix C). The checklist included eight items
concerning sample, validity/ reliability of variables, analytic method and confounding
factors. For a response of ‘yes’, a score of one was provided and for scores of ‘no’,
‘unclear’ or ‘not applicable’, a score of zero was given. Studies that were rated
poorer quality were not excluded for this reason. To accurately capture features
pertinent to the review topic, some items were adapted. Sub-sections were added to
item 7 (“Were the outcomes measured in a valid and reliable way?”) to consider the
measurement of the mediating variable and the outcome variable. Also,
consideration was given to the analytic method utilised following the procedure used
by Williams et al. (2018) resulting in the classification of methods with a “strong”,
‘moderate” or “weak” rating on item 8. Mediation analyses using regression methods
(for example, Baron & Kenny, 1986) that relied on inference rather than direct
statistical observation (Hayes, 2009) received weak ratings. Studies employing
regression methods supplemented with indirect effect tests, such as the Sobel test
were rated as moderate quality. Strong ratings were assigned to analyses that
explicitly estimated direct and indirect effects (e.g., using bootstrapping methods

described by Hayes, 2017; Preacher & Hayes, 2004).
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Table 3

Main findings relevant to review questions

First author(s), Mediator (measure) Full or partial mediation, Percentage Main findings relevant to research questions

Year pathway, indirect (IE) and  of total
direct effect (DE) inc. effect
confidence intervals mediated
Aas, 2014 Cannabis use No mediation effect NA No mediation effects of cannabis use were found between childhood trauma and symptom
severity (age of onset, suicide attempts, mood and mixed episodes, rapid cycling); both
childhood trauma and cannabis use were independently significantly associated with clinical
outcomes.
Aas, 2017 Affective lability (ALS) Full % NR Childhood trauma was significantly associated with affective lability (3 = .01, p < .05), which in
CTQ - ALS - suicide turn predicted suicide attempts (B = .38, p <.05), mixed episodes (B = .69, p < .05), and anxiety
attempts disorders (B = .71, p < .05). These indirect pathways were significant while direct paths

IE = .0043, [.0006, .0105]
DE =.0141, [-.0045,
.0328]

CTQ - ALS - mixed
episodes

IE =.0081, [.0027, .0164]
DE =.0050, [-.0155,
.0255]

CTQ - ALS - anxiety
disorders

IE =.0077, [.0024, .0166]
DE = .0161, [ -0054,
.0375]

EA - anger - suicide
attempts

IE =.0113, [.0016, .0289]
DE =.0457, [-.0053,
.0967]

between trauma and outcomes were not, indicating full mediation effects. Major mood episodes
were included as a covariate to control for illness severity.

Specifically, emotional abuse was associated with anger (8 = .03, p < .05), which mediated
relationships with suicide attempts (8 = .39, p < .05) and mixed episodes (B = .59, p <.05). The
anxiety/depression subscale mediated between emotional abuse and anxiety disorders (8 =
.67, p < .05). No direct effects were observed for these relationships, and no significant
mediation was found for rapid cycling or age of onset.



Aghaeimazraji,
2024

Chiu, 2024

Citak, 2021

Sensory processing
(AASP)

Dissociation (CADSS)

Attachment-related
avoidance (ECR-R)

EA - anger - mixed
episodes

IE =.0175, [.0050, .0400]
DE =.011, [ -.0453,
.0672]

EA - anxiety/ depression
-> anxiety disorders

IE =.0284, [.0102, .0565]
DE =.0312, [-.0279,
.0903]

Partial

CTQ-SF > AASP low
registration > BDRS
IE = .05, [.01, .01]

DE = NR, [95% CI NR]

CTQ-SF > AASP
sensation avoidance »>
BDRS

IE = .04, [.01, .08]

DE = NR, [95% CI NR]

Full
CT > CADSS - PANSS
IE = .188, [.051, .370]

DE = -.297, [95% CI NR]

Partial

CTQ - Avoidance »>
RSA

IE =-2.295, [95% CI NR]

% NR

% NR

% NR

21

Childhood maltreatment was indirectly associated with depressive symptoms through low registration
(B =0.05; 95% CI = 0.01, 0.10) and sensation avoidance (B = 0.04; 95% CI = 0.01, 0.08). There were
no significant indirect effects between childhood trauma and symptoms of mania through sensory
processing patterns. As the full model included alexithymia and impulsivity, the percentage of effect
mediated cannot be accurately reported. Covariates included comorbidity of psychiatric conditions.

Dissociation mediated the relationship between childhood trauma and psychotic symptoms, as
measured on the PANSS, in a sample of individuals with bipolar disorder (Mie = .188, [0.051,
0.370]). This remained similar when age, gender, and education were controlled for (Mie = .175,
[0.039, 0.367]). The direct effect of childhood trauma on psychosis symptoms was not
significant (B =-.297, t = -1.676, p = .104).

When patient ratings were explored, as measured using the PDI and LSHS, dissociation (DSS)
mediated the associations between trauma and both hallucinations and delusions (statistical
details NR).

Attachment-related avoidance (z = -2.295, p < .05) and attachment-related anxiety (z = -2.463,
p < .05) partially mediated the relationship between childhood trauma (CTQ total score) and
resilience (RSA). The effect of childhood trauma on resilience was reduced but remained
significant after including each attachment variable in separate regression models,



De Filippis, 2023

Du, 2024

Etain, 2017a

Etain, 2017b

Attachment-related
anxiety (ECR-R)

Impulsivity (BIS)

Family cohesion (FC)

Cannabis use

Dimensions of
psychopathology (affect
intensity, affective lability,
impulsivity, attitudinal
hostility and motor
hostility)

DE =NR

Partial

CTQ - Anxiety > RSA
IE =-2.463, [95% CI NR]
DE =NR

% NR

Partial 9.29
CTQ - BIS - DES-II

IE = 4.20, [.0559, .152]

DE = 25.71, [.9301,

1.084]

Partial

EN > FC - Depression
IE = .169, [.008, .344]
DE =NR

% NR

No mediation effect NA

Partial

EA > AIM - Suicide
attempts

IE=NR

DE =NR

% NR

EA > AL - Suicide
attempts

IE=NR

DE =NR

EA > BHDI-att - Suicide
attempts

IE=NR

DE =NR

22

indicating partial mediation. Sobel tests confirmed that both mediation effects were statistically
significant.

Impulsivity significantly mediated the relationship between childhood trauma and dissociative
symptoms. The mediation effect was statistically significant (z = 4.20, p < .05), indicating that
higher childhood trauma was associated with greater impulsivity, which in turn contributed to

increased dissociative symptomatology. The direct pathway between trauma and dissociation
remained significant (z = 25.71, p < .05).

Childhood trauma (CT) subtypes had significant direct effects on depression severity. Among
the family functioning variables tested as mediators, family cohesion significantly mediated the
relationship between emotional neglect (EN) and depression severity (effect = 0.169, [0.008,
0.344], p < .05). No other trauma subtypes or family functioning variables (e.g., family
adaptability) showed significant mediation effects in the BD group. Age and years of education
acted as covariates.

Path analyses demonstrated independent relationships between childhood trauma (emotional
abuse; B = 0.19, p = .003, and physical abuse; = 0.13, p = .015 and delusional beliefs, and
cannabis use and psychotic features (8 = 0.18, p = .003), independent of childhood trauma.

In the path model, the three types of childhood adversity (emotional abuse, physical abuse and
sexual abuse) were correlated with each other. No mediation effects were discovered with
respect to physical abuse.

Dimensions of psychopathology (affect intensity, affect lability, attitudinal hostility, motor
hostility) partially mediated the effect of emotional abuse on suicide attempts and substance
misuse. The total effects were significant (p < 0.0001), as well as all indirect effects.

The relationship between emotional abuse and suicide attempts was partially mediated by
affect intensity (AIM, p = .004), affect lability (ALS, p =.001), attitudinal (BHDI-att, p <.001) and
motor (BHDI-mot, p =.023) hostility.

The relationship between emotional abuse and substance misuse was partially mediated by
impulsivity (BIS, p =.001) and motor hostility, p = .023. The associations between sexual abuse
and suicide attempts were also partially mediated by affect intensity and attitudinal hostility, p <
.05.



Freitag, 2022

Impulsive aggression
(IPAS)

EA - BHDI-mot >
Suicide attempts
IE=NR

DE =NR

EA - BIS 2 Substance
misuse

IE=NR

DE =NR

EA = BHDI-mot =>
Substance misuse
IE =NR

DE =NR

SA - BHDI-att - Suicide
attempts

IE=NR

DE =NR

SA > AIM - Suicide
attempts

IE=NR

DE =NR

Partial % NR
SA - IPAS - SBQ-R

IE = .03, SE =.014, [.003,

.056]

DE =NR

Partial % NR
EA = IPAS - SBQ-R

IE = .02, SE =.014, [.002,

.058]

DE =NR
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Childhood sexual abuse was associated with increased suicidality, with this relationship
partially mediated by impulsive aggression (ab = .03, SE =.014, [.003, .056], p < .05), with the
direct effect remaining significant. The standardized effect size for the indirect effect was .05,
[.006, .102], indicating that suicidality increased by .05 standard deviations for every 1-
standard-deviation increase in childhood sexual abuse indirectly via impulsive aggression.

Childhood emotional abuse was significantly related to higher suicidality, and this relationship
was partially mediated by impulsive aggression (ab = .02, SE = .014, [.002, .058], p < .05),
indicating that emotional abuse indirectly increased suicidality through its effect on impulsive
aggression. The standardized effect size for the indirect effect was .04, [.003, .086], indicating
that suicidality increased by .04 standard deviations for every 1-standard-deviation increase in
childhood emotional abuse indirectly via impulsive aggression.

Childhood physical abuse was not significantly associated with impulsive aggression or
suicidality, and no indirect effect of impulsive aggression was found, indicating no support for
mediation in this model. Covariates for the models included age, sex, race, homelessness, and
employment.



Khosravani, 2021 Emotional dysregulation

(DERS)

Lamis, 2019 Existential wellbeing
(EWB) and religious

wellbeing (RWB)

Marwaha, 2020 Affective instability (ALS-

SF)

Full
EA > DERS > YMRS
IE = .08, [-.14, -.04]
DE = NR

EA > DERS > BDRS
IE = .011, [.05, .19]
DE = NR

EA > DERS - BSSI
IE = .010, [.04, .18]
DE = NR

CSA > EW - BSSI
IE =.090, [.015, .189]
DE =NR

Full

CA > ALS-SF - Rapid
cycling

IE =2.252

DE =NR

CA > ALS-SF - No. of
depression episodes

IE =2.077

DE =NR

CA > ALS-SF - No. of
mania episodes

IE =1.319

DE =NR

Partial

CA > ALS-SF > AD
IE=1.979

DE =2.913

% NR

% NR

% NR
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Emotional dysregulation significantly mediated the relationship between childhood emotional
abuse and mania (effect = .08, [-.14, -.04]) and depressive symptoms (effect = .011, [.05, .19]),
and suicidal ideation (effect = .010, [.04, .18]) in a female sample. When the mediator was
added into the model, direct effects between emotional abuse and emotional neglect and the
outcome variables were not significant.

There were no significant indirect effects through emotional dysregulation as a mediator
between emotional neglect and manic or depressive symptoms, or for suicidal ideation.
Childhood emotional abuse and difficulty in identifying feelings, but not emotional neglect, were
significantly associated with difficulties in emotion regulation. Difficulties in emotion regulation,
subsequently, were significantly related to depressive and manic symptoms and suicidal
ideation (p < 0.001). The model explained 19%, 31%, and 41% of the variance in manic and
depressive symptoms and suicidal ideation, respectively. As the model also incorporated
difficulties in identifying feelings, the percentage of mediated effect between emotional abuse
and symptomology cannot be reported.

The relationship between childhood sexual abuse and suicidal ideation was significantly
mediated by existential wellbeing, (ab = 0.090, 95% CI: 0.015, 0.189, p < .05), but not religious
wellbeing. Age, gender, and race were used as covariates.

Indirect effects were found between childhood abuse (CA) and suicidal behaviour (SB), and CA
and substance misuse (SM), both partially mediated by impulsivity (6/SE: 2.123; 6/SE: 2.095).
The relationship between childhood abuse and rapid cycling presentations was fully mediated
by affective instability (6/SE: 2.252) and impulsivity (6/SE: 1.809). The relationship between
childhood abuse and presence of an anxiety disorder (AD) was partially mediated by affective
instability (6/SE: 1.979) and impulsivity (6/SE: 1.587). For age of illness onset (AOOQ), the direct
path from childhood abuse was significant (6/SE: —2.758), as was the indirect path via affective
instability (6/SE: —2.488) with abuse being associated with an earlier age of onset.

For the number of depressive episodes per year, only the indirect path via affective instability
was significant (6/SE: 2.077) and for manic episodes, the indirect paths via affective instability
(6/SE: 1.319) and impulsivity (8/SE: 1.792) were significant, but not the direct paths.



Palagini, 2021

Impulsivity (BIS)

Insomnia (ISI)

CA > ALS-SF > AOO
IE =-2.488
DE =-2.758

Full

CA > BIS > Rapid
cycling

IE =1.809

DE =NR

CA > BIS - No. of
mania episodes
IE=1.792

DE =NR

Partial

CA-> BIS> SB
IE=2.123

DE = 3.284

CA > BIS > SM
IE =2.095
DE = 3.089

CA->BIS > AD
IE =1.587
DE =2.913

NR
ES - ISl > BDI-II

IE = 2.72, [95% CI NR]
DE = NR

ES > ISI >BHS
IE = 3.02, [95% CI NR]
DE = NR

LS > ISI > BSSI
IE = 2.07, [95% CI NR]
DE = NR

% NR
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The relationship between early life emotional stress (ES) and depressive symptoms was
mediated by symptoms of insomnia (z = 2.72, p = .0006), as was the relationship between
emotional stress and hopelessness (z = 3.02, p = .0001). The association between early life
stress (LS) and suicidal plans was also mediated by insomnia (z = 2.07, p = .037). No other
mediations were significant. The mediation type (full or partial) has not been reported.



Terao, 2023

Vieira, 2023

Wang, 2021

Affective temperament
(TEMPS-A)

Resilience (RS-25)

Immature defence
mechanisms (DSQ)

Full 46
CATS > TEMPS-A >

PHQ-9

IE = .29, [95% CI NR]

DE = .04, [95% CI NR]

Partial 45
CTQ > RS-25>

MADRS

IE =0.11, [.0461, .2261]

DE = 0.14, [.0237, .3634]

BD-I % NR

Partial

CTQ > DSQ - BD-
IE = .04, [.01, .09]

DE = .07 [95% CI NR]

PN - DSQ - BD-I
IE = .13, [.04, .34]
DE = .038, [95% CI NR]

EA > DSQ - BD-|
IE = -.04, [-.11, -.0016]
DE = -.08, [95% CI NR]

BD-II
Full

CTQ - DSQ - BD-II
IE = .10, [.06, .25]

DE = .05, [95% CI NR]

Partial

EA - DSQ - BD-II
IE =.24,[.12, .36]

DE = .30, [95% CI NR]

PN = DSQ - BD-Il
IE = .37, [.19, .64]
DE = .36, [95% CI NR]

26

Affective temperament significantly mediated the relationship between childhood trauma and
depression severity (standardized indirect effect = 0.29; p = 0.001). A full mediation effect was
observed with the direct relationship between early trauma and depression severity as
insignificant.

The relationship between childhood trauma and depression severity was partially mediated by
levels of resilience (z = 2.73, p < .05), demonstrating a protective role of resilience. The direct
path between childhood trauma and depression severity remained significant and was reduced
with the mediator to .14 [.0129,.1983]. Analyses were adjusted for sex, ethnicity,
socioeconomic status and suicide risk.

In participants with BD-I, the relationship between a BD-I diagnosis and childhood trauma was
partially mediated by immature defences (B = .04). The relationship between physical neglect
and diagnosis (B = .13, [.04, .34]) and emotional abuse and diagnosis (-.04, [-.11, -.0016]) were
also partially mediated by immature defence mechanisms.

For BD-II patients, the diagnosis was mainly associated with the physical neglect and emotional
abuse sub-scores, as well as the total CTQ score, with immature defence mechanisms
mediating these relationships. The CTQ total score and a BD-II diagnosis was fully mediated by
immature defence mechanisms (B = .10, [.06, .25]), with the direct effect no longer significant
(B =.05,z=1.58, p=.011). Education was used as a covariate in the analyses.



Wrobel, 2022 Attachment insecurity
(ECR)

Wrobel, 2023 Personality traits
(NEO-PI)

Yang, 2024 Social support (SSRS)

Partial

CTQ - attachment
anxiety and avoidance >
HAM-D

IE = .03, [.01, .06]

DE = .24, [.10, .39]

Partial

CTQ > N > HAM-D
IE = .03, [.002, .07]
DE = .32, [.20, .45]

ET > N > HAM-D
IE = .04, [.004, .07]
DE = .27, [15, .40]

Partial in drug-naive
group

CTQ > SSRS > AIS
IE =.025, [.001, .067]
DE =.092, [95% CI NR]

12

% NR
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The effect between childhood trauma and depression severity was partially mediated via
attachment anxiety in childhood (mother) and attachment avoidance in adulthood (partner) (B =
0.03, 95% bootstrap, Cl =[0.01, 0.06], p = 0.019. Other attachment insecurities in childhood
and adulthood did not mediate the relationship.

Neuroticism (N) partially mediated the relationships between childhood trauma and depression
severity (B = 0.03, 95% bootstrap CI [0.002, 0.07], p = 0.039), and emotional trauma (abuse
and neglect) and depression severity (B = 0.04, 95% bootstrap CI [0.004, 0.07], p = 0.030). The
direct relationship between CT and depression severity, and ET and depression severity
remained significant.

The other personality traits (extraversion, openness, agreeableness and conscientiousness) did
not mediate these relationships.

In the drug-naive group, social support demonstrated a significant indirect effect between
trauma and insomnia symptoms (ab = .025, p = .011). Social support did not mediate childhood
trauma and other clinical symptoms (suicidal ideation, attempts, plans or frequency) in this
group, nor did it mediate the association between childhood trauma and any clinical outcomes
in the BD on long-term medication group.

Note. NR = not reported. NA = not applicable.
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To enhance the rigor of the quality assessment process, a second reviewer
(trainee clinical psychologist) assessed 30% of randomly selected papers (n = 6)
which led to 93% agreement. The minimal discrepancies were discussed until inter-

rater reliability was 100% consistent.

Data Synthesis

The review consisted of a narrative synthesis. An inductive, thematic
approach was adopted to understand and synthesise the mediating variables
identified, supported by the definition posed by Harvey’s (2004) definition of a
psychological mechanism as any aspect of cognition, behaviour, affective symptoms
or mood; this definition has been utilised in previous systematic reviews exploring
psychological mediators (Li et al., 2020; Williams et al., 2018). Mediators were
grouped into broader thematic categories based on their definitions in the included
papers and conceptual similarity. The synthesis was not based on a pre-determined
theoretical model, instead aiming to understand the different mechanisms explored
across the literature. Meta-analysis was considered, though ultimately was not
conducted due to heterogeneity of mediating variables and the outcomes measured.
Moreover, there were inconsistencies in the statistical approaches employed to
report indirect effects testing mediation. Whilst conducting a random-effects meta-
analysis could accommodate variability across studies and would be appropriate in
addressing between- and within-study variation, theoretically comparable mediators
and outcome variables would still be required; there were insufficient studies

available for this purpose in the present review.

Results
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Summary of included studies

Twenty studies were included in the review, with main study features outlined
in Table 2 and findings in Table 3. Each study utilised a cross-sectional design, an
appropriate approach when yielding information regarding associations between
independent and dependent variables (Hulley et al., 2013) and one which can be
adapted to estimate mediating effects (Hayes, 2017). Despite recent advances in
estimating causal influences in designs of this kind (Pearl & McKenzie, 2018),
caution should be taken when inferring causal effects from these kinds of studies,
notably because of the lack of evidence of a temporal sequence in the mediating

process.

Studies were conducted across various countries. Four took place in the
United States of America (Freitag et al., 2022; Lamis et al., 2019; Wrobel et al.,
2022; Wrobel et al., 2023), with three conducted in China (Du et al., 2024; Wang et
al., 2021; Yang et al., 2024) and four in France (Aas et al., 2014; Aas et al., 2017,
Etain et al., 2017a; Etain et al., 2017b). Two were conducted in Iran (Aghaeimazraji
et al., 2024; Khosravani et al., 2021) and ltaly (De Fillipis et al., 2023; Palagini et al.,
2021). One study came from Brazil (Vieira et al., 2023), Japan (Terao et al., 2023),
the United Kingdom (Marwaha et al., 2020), Taiwan (Chiu et al., 2024), and Turkey
(Citak & Erten, 2021). Aas et al.’s (2017) paper included a combined sample of
individuals from France (n = 300) and Norway (n = 42), as did Aas et al.’s (2014)

paper (France, n = 418; Norway, n = 169).

Across all studies, 4,521 participants with a diagnosis of BD were recruited

with sample sizes ranging between 75 and 923. The sample used in Aas et al.
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(2017) is a subsample of that used in Aas et al. (2014), and this total includes the

larger of the two sample sizes.

One study included individuals with a diagnosis of schizoaffective disorder
(bipolar type) within their bipolar sample (Wrobel et al, 2023), with justification
referencing the clinical overlap between bipolar and schizoaffective disorders
(Benabarre et al., 2001). For this reason, it was felt appropriate to include this paper.
Some studies included a subgroup of individuals with BD and had subsamples of
individuals with a diagnosis of schizophrenia, major depressive disorder, or a
comparison non-clinical control group; only the information for the bipolar subgroups
was extracted. Four studies included individuals with a diagnosis of BD who were in
remission (Citak & Erten, 2021; Etain et al., 2017a; Etain et al., 2017b; Wang et al.,

2021).

Not all studies reported a full breakdown of gender differences, so this
information could not be accurately calculated. The mean ages of participants
ranged from 22.68 (SD 5.12) to 51.5 (SD 14.0). A range of inpatient/ hospital and
outpatient/ community settings were used within the included studies. Lastly, the
studies included individuals with bipolar I, bipolar Il, bipolar not otherwise specified
(NOS), bipolar with a current major depressive episode, schizoaffective disorder
(bipolar type) and individuals with a bipolar diagnosis who were and were not

medicated.

Overview of measures used

Childhood trauma
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Different measures were used to assess childhood trauma; most utilised was
the Childhood Trauma Questionnaire (CTQ; Bernstein et al., 1994) (n = 11) with four
studies using the short-form version (CTQ-SF; Bernstein et al., 2003). One study
used the childhood trauma subscale of the Brief Betrayal Trauma Survey (BBTS-CT;
Goldberg & and Freyd, 2006), one used the Childhood Life Events Questionnaire
(CLEQ), developed by the Bipolar Disorder Research Network in 2001 (Upthegrove
et al., 2015), one used the Early Trauma Inventory Self Report - Short Form (ETISR-
SF; Bremner et al., 2007) and one used the Child Abuse and Trauma Scale (CATS;

Sanders & Becker-Lausen, 1995).

Bipolar disorder

Various means were utilised to ensure that participants met the inclusion
criteria of having a diagnosis of BD, and related clinical outcomes, including clinical
interviews and other relevant measures. Eight studies utilised a version of the
Structured Clinical Interview for DSM Disorders (SCID) within their assessment, with
a further five studies clinically assessing whether participants met the relevant
Diagnostic and Statistical Manual of Mental Disorder (DSM) DSM-IV (n = 2) or DSM-
V (n = 3) criteria. Five studies used the Diagnostic Interview for Genetic Studies
(DIGS; Nurnberger et al., 1994), two administered the Mini-International
Neuropsychiatric Interview (MINI; Sheehan et al., 1998), and one used the
Schedules for Clinical Assessment in Neuropsychiatry (SCAN; Wing et al., 1990).
Measures for symptoms of depression included Montgomery—Asberg Depression
Rating Scale (MADRS; Montgomery & Asberg, 1979), Beck Depression Inventory -
(BDI-Il; Beck et al., 1996), the Bipolar Depression Rating Scale (BDRS; Berk et al.,

2007), the Mood Disorder Questionnaire (MDQ; Hirschfeld et al., 2000), the Hamilton
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Rating Scale for Depression (HAMD-17/ HDRS/ HAM-D; Hamilton, 1960) and the
Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001). Five studies used the
Young Mania Rating Scale to assess mania (YMRS; Young et al., 1978). Further
information for mediating variables and the measure utilised, alongside additional

outcomes measured, are included within Table 2.

Study quality

Quality appraisal ratings are outlined in Table 4. Appraisal of the included
studies displayed methodological variations across the studies. Particular strengths
included the use of largely appropriate measures for the exposure variable, the
respective mediating factors and outcome variables. Measurement of BD was mostly
conducted in a reliable and valid way, with structured assessments aligning with
diagnostic classifications such as the DSM, improving the validity of the research.
Two studies (Freitag et al., 2022, Lamis et al., 2019) used the MDQ to confirm
bipolar diagnoses; the self-report nature of this measure may not have captured
nuances of symptomology and presentations as recognised in clinical interviews
given its intended use is primarily as a screening tool, impacting upon internal and

external validity.

Confounding variables were often reported, and considered within the
analyses, with common factors including age, gender, and education level; however,
other potentially relevant confounds were not regularly considered which could have
impacted upon clinical presentations and outcomes, including any medication use
and/ or engagement with other treatments, which likely could influence on findings

and the external validity of conclusions.
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Other areas of concern included a lack of consistent reporting of explicit
inclusion/ exclusion criteria and smaller sample sizes. Although not overtly noted
within the JBI appraisal tool, only three papers (Aghaeimazraiji et al., 2024, Du et al.,
2024, Freitag et al., 2022) referred to power analyses to justify sample size, with the
remaining studies not including a power calculation and thus limiting understanding

of whether the studies were sufficiently powered to detect significant findings.
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Table 4

Quality appraisal for included studies

First author, 1. Inclusion 2. Subjects/ 3. Exposure 4. Condition 5. Confounds 6. Strategies 7. Outcome 8. Appropriate 9. Overall
Study criteria setting measure measurement to deal measurement statistical (out of
detailed (trauma) (BD) with (mediator, analysis 10)
confounds outcome) (strong - 2,
moderate -
1, weak -

7a. Mediator 7b.

2
o

Outcome

Aas, 2014 Y Y Y Y Y Y

Aas, 2017 Y Y Y Y Y Y Strong 8
Aghaeimazraji, Y Y Y Y Y Y Y Y Strong 10
2024

Chiu, 2024 Y Y Y Y Y Y Strong 8
Citak, 2021 Y Y Y Y Y Y 7
De Filippis, Y Y Y Y Y Y 8
2023

Du, 2024 Y Y Y Y Y Y Strong 10

<

Etain, 2017a Y
Etain, 2017b Y Y

< <
< <
N O




Freitag, 2022
Khosravani,
2021

Lamis, 2019
Marwaha,
2020
Palagini, 2021
Terao, 2023
Vieira, 2023
Wang, 2021
Wrobel, 2022
Wrobel, 2023
Yang, 2024

< < < < < <

< < < < < < <
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<

< < < < < < <

<

< < < < < < <

<

< < < < < < <

<

< < < << <

Strong
Strong

Strong
Strong

Strong
Strong
Strong
Strong
Strong
Strong

10
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Whilst all studies employed statistical analytic methods that considered
mediation effects, the specific approaches used varied greatly which impacts upon
the interpretation of the findings presented. As noted earlier, consideration of
‘strong’, ‘moderate’ and ‘weak’ mediation methods was given to the studies with 15
assigned a strong rating, four moderate and one weak. Where inferences of
mediation were made in absence of robust statistical testing, the conclusions that
can be drawn are limited and should be interpreted with caution. Heterogeneity in the
analytic methods and how the direct and indirect effects have been reported have,
thus, led to difficulties in systematically comparing effect sizes across studies via

meta-analytic approaches.

Impact on outcomes

There was variation in the outcomes measured. To support the synthesising
and interpretation of the conclusions drawn, outcomes have been grouped and
included clinical expressions of BD such as course and severity, suicidality,
comorbidities, dissociative experiences, and resilience. A diagram summarising all

relevant mediational relationships identified in this review is shown in Figure 2.



Figure 2

Overall conceptual diagram of trauma-mediator-outcomes pathway
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Figure 3

Affective processes as mediators
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Figure 4

Cognitive/ perceptual factors as mediators
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Figure 5

Interpersonal factors as mediators
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Figure 6

Personality related variables as mediators
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Figure 7

Behavioural risk factors as mediators
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Course and severity
Thirteen studies explored outcomes relating to the course and severity of
bipolar presentations. Clinical outcomes included depressive and manic symptoms,

age of onset, episodes, rapid cycling, psychotic presentations and insomnia.

One study (Wang et al., 2024) distinguished between diagnoses of bipolar
type | and type I, finding that the effect of childhood trauma and the physical neglect
subscale on a diagnosis of bipolar | was partially mediated by immature defence
styles. A bipolar Il diagnosis was related to overall childhood trauma, physical
neglect and emotional abuse, as mediated by immature defence mechanisms.
These findings suggest that immature defence mechanisms may serve as a key
mediating pathway linking childhood trauma to the development of both BD
subtypes, though the specific trauma types and strength of associations differ

between type of disorder.

Depressive symptoms. Depression severity was the most researched
outcome, with ten studies examining this relationship (Aghaeimazraji et al., 2024; Du
et al., 2024; Khosravani et al., 2021; Marwaha et al., 2020; Palagini et al., 2021;
Terao et al., 2023; Vieira et al., 2023; Wrobel et al., 2022; Wrobel et al., 2023; Yang
et al., 2024). These studies identified diverse mediating pathways linking childhood

trauma, including subtypes of trauma, to depressive symptoms in BD.

Emotional regulation (ER) difficulties emerged as prominent mediators, with
emotional dysregulation fully mediating the relationship between emotional abuse

and depressive symptoms (Khosravani et al., 2021), while affective instability
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mediated the association with depression episode frequency (Marwaha et al., 2020).
Temperamental factors were explored, with affective temperament fully mediating
the trauma-depression association (Terao et al., 2023) and neuroticism providing
partial mediation for both general childhood trauma and emotional trauma

specifically (Wrobel et al., 2023).

Additional pathways identified included sensory processing difficulties, where
low registration and sensation avoidance mediated the maltreatment-depression
relationship (Aghaeimazraji et al., 2024), and sleep disturbances, with insomnia
mediating between early emotional stress and depressive symptoms (Palagini et al.,

2021).

Interpersonal mechanisms were evident, with family cohesion mediating the
effects of emotional neglect (Du et al., 2024) and attachment styles mediating
between childhood maternal attachment anxiety and adult partner attachment
avoidance (Wrobel et al., 2022). Notably, resilience demonstrated a protective
mediating role, partially buffering the trauma-depression relationship (Vieira et al.,
2023). These findings reveal multiple, often concurrent pathways through which
childhood trauma influences depression severity in BD, encompassing emotional,

temperamental, sensory, sleep-related, and interpersonal mechanisms.

Manic symptoms. Three studies, which considered different affective
pathways, examined effects on symptoms of mania, including severity and number
of episodes (Aghaeimazraji et al., 2024; Khosravani et al., 2021; Marwaha et al.,
2020). Emotional dysregulation fully mediated the relationship between childhood
emotional abuse and symptoms of mania (Khosravani et al., 2021). Affective

instability and impulsivity also demonstrating full mediation effects between
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childhood abuse and number of manic episodes (Marwaha et al., 2020). However,
Aghaeimazraiji et al. (2024) found no mediation effect of sensory processing patterns

between childhood trauma and symptoms of mania.

Collectively, these findings highlight that affective dysregulation represents a
primary pathway through which childhood trauma influences manic symptomatology,
operating through full rather than partial mediation, with implications for both
symptom intensity and episode recurrence patterns, although additional studies are

warranted to further explore this effect.

Age of onset. Four studies examined the mediating mechanisms through
which childhood trauma influences age of onset in BD (Aas et al., 2014; Aas et al.,
2017; Etain et al., 2017b; Marwaha et al., 2020). Marwaha et al. (2020)
demonstrated that childhood abuse exerted both direct and indirect effects on the
age of onset. The analysis revealed a significant direct pathway from childhood
abuse to earlier age of onset alongside a significant indirect pathway mediated
through affective instability, suggesting that childhood abuse accelerates illness
onset both directly and through its impact on emotional dysregulation. In contrast,
Aas et al. (2014) found no evidence for cannabis use as a mediating factor between
childhood trauma and age of onset, indicating that substance use may not represent
a significant mechanistic pathway in this relationship. Furthermore, Aas et al. (2017)
found no mediating effect of affective lability on age of onset as no independent
association existed between the two variables. Similarly, Etain et al. (2017b) did not

find any effects of affective dimensions for age of onset.
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Episodes. Three studies investigated mediating mechanisms through which
childhood trauma influences episode characteristics in BD (Aas et al., 2014; Aas et
al., 2017; Marwaha et al., 2020), revealing contrasting effects. Aas et al. (2014)
found no evidence for cannabis use as a mediating factor between childhood trauma
and clinical outcomes, including mood episodes, mixed episodes, and rapid cycling.
Instead, both childhood trauma and cannabis use demonstrated independent
significant associations with clinical outcomes, suggesting parallel rather than

sequential pathways.

In contrast, Aas et al. (2017) identified significant mediation effects involving
affective lability. Childhood trauma was significantly associated with affective lability
and mixed episodes, with indirect pathways proving significant while direct effects
were not observed, indicating full mediation. Specifically, emotional abuse was linked
to increased anger which mediated the relationship with mixed episodes. No
significant mediation was found for rapid cycling, as no association existed between

affective lability and rapid cycling.

Similarly, Marwaha et al. (2020) demonstrated full mediation effects through
emotional dysregulation pathways. The relationship between childhood abuse and
rapid cycling was fully mediated by affective instability and impulsivity while the effect
on episode frequency was fully mediated by affective instability in the case of
depressive episodes. Both affective instability and impulsivity mediated the effect for
manic episodes. These findings collectively suggest that emotional dysregulation
represents a critical pathway through which early trauma influences episodic

characteristics in BD.
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Psychotic presentations. Two studies examined psychotic symptoms, which
can be present in individuals with BD. Chiu et al. (2024) found a dissociation-
mediated relationship between early trauma and hallucinations and delusions in their
bipolar group, using both clinician ratings and a patient-rated measure of
hallucinations. Etain et al. (2017a) considered the impact of cannabis use on
delusional beliefs in individuals with BD. No mediating effects were found but path
analyses demonstrated independent relationships between childhood trauma
(emotional abuse and physical abuse) and delusional beliefs, and cannabis use and
psychotic features, independent of childhood trauma. These results align with
established trauma-psychosis literature (Varese et al., 2012; Flinn et al., 2025) and
systematic reviews highlighting post-traumatic sequelae, particularly dissociation, as
significant mediating factors. Notably, the dissociative mediation pathway identified
by Chiu et al. (2024) demonstrated consistency across both clinician and patient

rating scales, strengthening the evidence for this mechanism in bipolar populations.

Insomnia. One study looked at insomnia as an outcome (Yang et al., 2024)
concluding that social support, in their drug-naive group, partially mediated the effect
between early trauma and insomnia symptoms. This effect was not found in the
group on long-term medication, suggesting a role for medication in moderating the

mediated pathway between trauma and sleep disturbance.

Suicidality
Seven studies focused on suicidality as an outcome (Aas et al., 2017; Etain et
al., 2017b; Freitag et al., 2022; Khosravani et al., 2021; Lamis et al., 2019; Marwaha

et al., 2020; Palagini et al., 2021), with mechanisms relating to emotional
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dysregulation consistently identified. Aas et al. (2017) found full mediation effects of
both affective lability and anger on increased risk of suicide attempts, particularly for
the association between emotional abuse and suicide risk. Similarly, impulsive
aggression (Freitag et al., 2022) partially mediated the relationship between
childhood emotional and sexual abuse and increased risk for suicidal ideation and
behaviours. Etain et al. (2017b) found partial mediation effects of affect intensity,
affect lability, and both attitudinal and motor hostility for the association between
emotional abuse and suicide attempts. Moreover, attitudinal hostility and affect
intensity significantly mediated the association between sexual abuse and suicide
attempts. Additionally, Marwaha et al. (2020) demonstrated that impulsivity partially

mediated the relationship between childhood abuse and suicidal behaviour.

Suicidal ideation. Emotion regulation difficulties have emerged as a
mediating mechanism linking early traumatic experiences to the development of
suicidal thoughts and ideation, highlighting how affective dysregulation also
influenced consideration of suicide. Khosravani et al. (2021) explored this
relationship in an inpatient sample of females with BD, finding a partially mediated
relationship between emotional abuse and suicidal ideation through emotional
dysregulation but no effect of emotional dysregulation for childhood emotional
neglect. Their structural equation model demonstrated that childhood emotional
abuse and difficulties identifying feelings indirectly influenced suicidal ideation
through specific dysregulation domains (impulse control problems, limited access to
emotion regulation strategies, and goal-directed behaviour difficulties). Notably, while
depressive symptoms significantly contributed to suicidal ideation in their model,

manic symptoms did not. Suicidal ideation and planning were also explored by
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Palagini et al. (2021) who looked at the mediating effect of insomnia. They
concluded that early emotional stress and the cognitive component of hopelessness,
mediated by insomnia, contributed to suicidal plans. Insomnia symptoms mediated
the association between early life stress and suicidal ideation and suicidal plans by
also predicting the cognitive aspects of hopelessness. Lamis et al. (2019) found that
the relationship between childhood sexual abuse and suicidal ideation was
significantly mediated by existential wellbeing, but not religious wellbeing, suggesting

that a sense of purpose in life can serve a protective function.

Across these studies, emotional dysregulation consistently emerged as a
significant mediator for both suicidal behaviours/ attempts, and ideation and plans,
Notably, most of the studies also explored emotional abuse as an exposure variable
which may be particularly salient given the impact of this on the development of
emotional regulatory systems, potentially creating a vulnerability for emotional

dysregulation.

Comorbidities

Three studies considered mediated effects between childhood trauma and
comorbid presentations; two looked at a comorbid presence of anxiety disorders
(Aas et al., 2017; Marwaha et al., 2020) and two looked at substance misuse (Etain
et al., 2017b, Marwaha et al., 2020). Affective lability fully mediated the association
between childhood trauma and presence of anxiety disorders (Aas et al., 2017), with
further analyses showing a mediation effect of the anxiety/ depression subscale of
the ALS between emotional abuse and comorbid anxiety disorders. Affective

instability and impulsivity both demonstrated partial mediation effects on the
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relationship between childhood abuse and presence of anxiety disorders (Marwaha
et al., 2020). Moreover, research looking at substance misuse as an outcome found
motor hostility (Etain et al., 2017b) and impulsivity (Etain et al., 2017b; Marwaha et

al., 2020) to demonstrate significant indirect effects.

Dissociation

One paper considered dissociation as an outcome (De Filippis et al., 2023),
although it should be noted that dissociation was also considered as a mediator in
the study by Chiu et al. (2024). It was found that impulsivity significantly mediated
the relationship between childhood trauma and dissociative symptoms indicating that
higher childhood trauma was associated with greater impulsivity, which in turn

partially contributed to increased dissociative symptomatology.

Resilience
One study explored resilience (Citak & Erten, 2021). It concluded that
attachment-related avoidance and anxiety partially mediated the negative effect of

childhood trauma on resilience levels.

Mediating factors

Numerous mediating variables were identified within the review. To support
with synthesising this information, the factors were categorised according to
constructs that are theoretically related. Broadly, five distinct conceptual domains
were identified; affective processes, cognitive and perceptual processes,

interpersonal factors, personality-related factors and behavioural risk factors.
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Affective processes

Seven studies focused on psychological constructs relating to overall emotion
regulation; affective lability (Aas et al., 2017, Etain et al., 2017b), impulsivity (De
Fillipis et al., 2023; Etain et al., 2017b; Marwaha et al., 2020), affect intensity (Etain
et al., 2017b), attitudinal and motor hostility (Etain et al., 2017b), impulsive
aggression (Freitag et al., 2022), emotional dysregulation (Khosravani et al., 2021),
affective instability (Marwaha et al., 2020), affective temperament (Terao et al.,
2023). This cluster of mediating variables represented the most often studied domain
and demonstrated a consistent affective route between childhood trauma and

outcomes in individuals with BD.

Cognitive and perceptual factors

Four studies explored cognitive and perceptual factors as potential mediators:
dissociation (Chiu et al., 2024), defence mechanisms (Wang et al., 2021), existential/
religious wellbeing (Lamis et al., 2019) and sensory processing (Aghaeimazraji et al.,
2024). These factors may highlight internal manifestations of trauma and the

adaptive processes that individuals have adopted as a way of coping.

Interpersonal factors

Four of the studies explored interpersonal constructs: attachment style (Citak
& Erten, 2021), family functioning (Du et al., 2024 ), attachment insecurity (Wrobel et
al., 2022) and social support (Yang et al., 2024), illuminating the relational contexts,

and impact, for individuals who have experienced early trauma.

Personality related factors
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Two studies looked at personality-related variables. Wrobel et al. (2023)
explored the mediating effects of personality traits, including neuroticism,
extraversion, openness, agreeableness and conscientiousness. Resilience (Vieira et
al., 2020) was also investigated. Whilst personality traits may be more static in
nature, resilience can be viewed as a dynamic process, though both represent
enduring individual characteristics that may influence how childhood trauma impacts
upon outcomes relating to BD. These factors highlight the importance of considering
pre-existing psychological attributes and adaptive capacities when examining

pathways between early adversity and clinical outcomes.

Behavioural risk factors

Three studies examined factors related to behavioural health: cannabis use
(Aas et al., 2014; Etain et al., 2017a) and insomnia (Palagini et al., 2021). These
studies considered behavioural/ external manifestations as potential pathways

between early trauma and clinical outcomes.

Summary and synthesis

This review has considered a wide range of mediators and outcome, which
creates challenges for understanding the overall picture that emerges. The findings
are therefore summarised in Figures 3-7, which shows the identified mediational

pathways grouped by type of mediator.

Discussion
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The aim of this review was to systematically synthesise the available literature
on possible mechanisms mediating the relationship between childhood trauma and

outcomes relating to BD.

From the twenty included papers, the mediating variables identified could
broadly be categorised into five groups: affective processes, cognitive/ perceptual
processes, interpersonal variables, personality-related factors and behavioural risk

factors.

Affective dysregulation emerged as the most frequently studied mediating
domain, with seven studies reporting consistent mediation effects across a range of
outcomes, including symptom severity, episode frequency, suicidality, mixed
episodes, dissociation, comorbidities, and earlier age of onset. These findings
reinforce the established link between early adversity and emotion regulation (ER)
difficulties. ER is shaped by psychological, biological, and interpersonal processes
(Dvir et al., 2014). From an attachment perspective, establishing ER is considered a
key developmental task, reliant on early caregiving (Burns et al., 2010); thus,
childhood trauma may disrupt the formation of adaptive ER strategies (Milojevich et
al., 2020). Additionally, childhood maltreatment can lead to neurobiological changes,
in turn affecting ER (Cicchetti & Rogosch, 2009). Overall, the evidence highlights the
cumulative impact of trauma and ER difficulties on adult psychopathology, with ER
demonstrated as a transdiagnostic mediator across various mental health conditions

(Alameda et al., 2020; Li et al., 2020; Williams et al., 2018).
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The findings support the literature on key pathways from specific forms of
emotional trauma (abuse and neglect), with seven studies (more than for any other
subtype of trauma) reporting direct and indirect pathways between these types of
childhood emotional abuse and unfavourable outcomes. Emotional trauma effects
have been implicated in a variety of poor outcomes for people with BD, including
early disease onset, rapid cycling, comorbidity with anxiety disorders, and cannabis
use (Dualibe & Osodrio, 2017). These findings emphasise the importance of
differentiating between trauma types when considering pathways to iliness, as
emotional abuse appears to confer a particular risk through direct and indirect

effects.

Attachment patterns emerged as another significant mediating pathway, with
anxious and avoidant attachment styles associated in three studies with poorer
outcomes including reduced resilience, increased depression severity, and greater
insomnia symptoms. Supporting this, family cohesion significantly mediated the
relationship between emotional neglect and depression (Du et al., 2024), highlighting
the central role of relational factors in trauma-bipolar pathways. This aligns with
attachment theory (Bowlby, 1973) which posits that early caregiving experiences are
internalised, shaping expectations of the self and others, subsequently impacting
upon ER, and interpersonal functioning. Attachment insecurity has been shown to be
associated with both early trauma (Baer & Martinez, 2006) and bipolar (Kefeli et al.,
2018; Moriss et al., 2009). Given the co-existence of experiences of childhood
trauma, disrupted relationships and internalised attachment insecurity, and
maladaptive ER, these factors likely operate simultaneously to compound risk for
adverse outcomes, and the unique contribution of each process may be difficult to

truly disentangle.
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Interestingly, there was no evidence for cannabis having a mediating role on a
range of clinically relevant outcomes. In recognition that adversity might increase
likelihood of substance misuse, two papers explored its role, but both concluded no
mediation effects. Research consistently reports undesirable effects of cannabis use
on mental health with a systematic review highlighting its role in precipitating and
worsening bipolar presentations (Maggu et al., 2023) though the current review
suggests that the effect is independent of trauma, echoing similar inconsistencies in
the psychosis literature (Williams et al., 2018). This distinction is clinically important
as it indicates that cannabis use may represent a separate risk factor requiring
independent clinical attention, rather than a mechanism that explains how early

adversity leads to poorer outcomes.

Importantly, the review highlights the gaps that remain in the literature and our
distance from a comprehensive understanding of mechanisms linking trauma to
bipolar outcomes at present. Many of the mediation effects found demonstrated
partial, not full, effects, suggesting numerous routes that may be implicated, and that
further research is warranted to build on the evidence base for alternative potential
mediators. Many of the mediators identified also appear to be implicated across
other mental health disorders, which suggests that they may be diagnostically
nonspecific, and that cofactors may be required to explain specific diagnostic
expressions. However, the current study design did not allow systematic
comparisons between the mediators in relation to BD and other disorders. A meta-
analysis by De Prisco et al. (2023) compared emotional dysregulation in BD to other
conditions and found different emotion dysregulation features across psychiatric

disorders, for example, lower dysregulation and more adaptive ER strategies in
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individuals with BD than borderline personality disorders, and more positive
rumination and risk-taking behaviours when compared with major depressive
disorder. It is plausible, therefore that, despite their apparent transdiagnostic role,
nuances within the expression of certain mediators may be related to different

psychiatric outcomes.

Strengths and limitations of included research

A substantial strength of the review is the implementation of rigorous
mediation analyses across most of the included studies, where techniques including
bootstrapping procedures were utilised. Robust analytic methods increase
confidence in the indirect effect of the mediators measured, creating a more reliable
foundation for understanding the mechanisms being investigated. However, there
was a lack of consistency in the reporting of direct effects, which limited the ability to
fully understand the unique contribution of childhood trauma beyond the mediated

pathway.

All the included studies employed cross-sectional designs, which, while
appropriate for examining mediating relationships, limited causal inferences about
the directionality of observed associations between childhood trauma, the mediating

variables explored, and outcomes relating to BD.

Relatedly, the disparities between statistical analyses used to calculate the
indirect effects through mediating variables across studies meant that findings could
not be pooled, and explicit calculations of the effects were not possible, which means
that gaps in understanding the true mediating effect remain unaddressed. This

limitation is further exacerbated by a lack of consistent reporting of the magnitude of
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the mediating effect as a percentage, and of direct effects after accounting for the

mediator, limiting the interpretations that were possible for the data presented.

Limitations of this review

All the included papers were required to be written in English, which led to
exclusion of at least one potentially relevant article, leading to a potential bias of the
included papers. Positively, the included studies varied in geographic location and
can be considered representative of diverse settings/ populations. Grey literature
was also excluded which has the potential to impact upon the findings. Although this
decision aimed to maintain quality of the review, publication biases may lead to over-
representation of significant mediation effects, thus skewing the conclusions that are
made. Nonetheless, two studies (Aas et al., 2014; Etain et al., 2017a) were identified

and included despite not finding significant mediation effects.

Another possible limitation of this review is the inclusion of samples who were
considered in remission, as it might be argued that some effects (particularly those

on symptoms) will be harder to detect in these circumstances.

The review incorporated database searching alongside backward citation
checks, which can allow confidence that the relevant research answering the review
question was identified. Nevertheless, there remains a small possibility that some
relevant studies could have been inadvertently excluded; one noted issue that arose
amidst full text screening was that of ensuring that the samples solely comprised of

bipolar populations, as numerous papers with other diagnostic groups (e.g. major
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depressive disorder) were excluded. Moreover, forward citation searching was not

conducted which could allow strengthened confidence in the research identified.

Clinical implications

The findings from this review illuminate numerous potential pathways that
may mediate the relationship between childhood adversity and outcomes relating to
BD. These mediating mechanisms offer several considerations for clinical practice
that could inform both assessment and intervention approaches for individuals with

BD who have experienced childhood trauma.

The largest group of identified mediating factors pertained to emotion
dysregulation. The National Institute for Health and Care Excellence (NICE, 2014)
endorse cognitive-behavioural therapy and interpersonal therapy for individuals with
BD, and although it can be presumed that these therapies are personalised in line
with individual need, it may be clinically useful to incorporate a focus on ER within
these frameworks. Formulation-driven approaches that consider regulation styles
could help with effectively tailoring interventions for those with trauma histories.
Furthermore, alternative approaches, such as Dialectical Behavioural Therapy
(DBT), that target ER processes may warrant further exploration in bipolar
populations with a history of early adverse experiences. Research has suggested
that DBT may be an effective treatment option for individuals with bipolar disorder
(Jones et al., 2024) although the limited-quality of this research means that this
suggestion cannot be endorsed with any confidence; further research would be
necessary to understand how DBT may benefit this group prior to any

implementation within routine clinical practice.
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There is, currently, limited evidence on the efficacy of trauma-focused
psychotherapies in bipolar populations despite an abundance of research indicating
high rates of trauma in this group. Therapeutic approaches that could merit further
exploration include trauma-focused cognitive-behavioural therapy (CBT) and Eye
Movement Desensitisation and Reprocessing (EMDR) (Richardson & Amann, 2024).
A narrative review of the literature on EMDR for bipolar patients (Perlini et al., 2020)
highlighted the poor quality of research in this area, only identifying three studies,
although the review concluded that there is preliminary evidence that EMDR is a
safe and promising approach for improving mood and trauma symptoms in bipolar

patients.

The presence of numerous potential mediating factors highlights the need for
a comprehensive assessment phase that considers early experiences, internal and
external trauma manifestations, alongside clinical expressions and symptomology.
Given the symptom overlap between BD and conditions such as PTSD, clinical
interventions may be enhanced by incorporating structured assessments and
screening tools that can help distinguish between overlapping features and identify
possible mediators. For example, Cogan et al. (2021) recommend targeted
assessments to support differential diagnosis, a practice that aligns with the
formulation-based approach suggested by this review. Building on this suggestion,
utilising relevant measures to assess potentially mediating variables is likely to
support the formulation of individual presentations, leading to appropriate
intervention. To summarise, the current review supports the value of incorporating

trauma-informed assessments and formulations into clinical practice with individuals
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with BD. However, recommendations around specific therapeutic interventions

remain tentative, given the current limitations of the evidence base.

Research implications

Whilst many of the studies employed robust bootstrapping techniques for
mediation analyses, which strengthens confidence in the findings, the lack of power
calculations in most studies and, generally, the small samples used, suggest that

future research should prioritise adequate power to detect meaningful effects.

The review found an emphasis on depressive symptoms and related
constructs such as hopelessness and suicidality, with comparatively less attention
given to manic symptomatology. This imbalance highlights an important gap, as
understanding the specific pathways through which childhood trauma may influence
manic episodes is likely to lead to improved outcomes. Thus, it would be useful for
future research to consider mediators specifically relating to manic symptoms to
develop a more comprehensive understanding of the impact of trauma across the

spectrum of bipolar presentations.

A meta-analysis was unable to be performed due to variations across
mediating and outcome variables, alongside the heterogeneity of mediation analyses
used. To build confidence in the conclusions drawn from this review, a meta-analysis
would allow for more robust quantitative synthesis of effect sizes and the true
mediating effects of identified variables, leading to more robust evidence for the
pathways. However, achieving this would require greater methodological

standardisation, including consistent use of validated trauma measures, the



61

measuring of specific outcome variables and consistency in approaches to mediation

analyses and reporting of both direct and indirect effects.

Conclusion

To the author’s knowledge, this is the first systematic review to consolidate
findings of psychological mediators between childhood trauma and outcomes in
individuals with BD. Twenty papers were included in the review, where numerous
mediating factors, and outcomes, were explored. The conclusions mirror those of
Williams et al. (2018) and Alameda et al. (2020) in the psychosis literature and
provide a synthesised understanding of the mechanisms important in pathways to
bipolar. This convergence of findings across diagnostic categories suggest that
trauma-mental health relationships likely operate through similar mechanisms
supporting transdiagnostic approaches to trauma-related presentations. Implications
have been proposed. Comprehensive assessment of childhood trauma is imperative,
in addition to assessment of individual experiences such as emotional dysregulation
and relational contexts which may act as mechanistic pathways to clinical outcomes.
Thorough understanding and formulation of such factors will support the
development of tailoring treatments and lead to the most appropriate care for people

with BD.
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Appendices

Appendix A - PRISMA Checklist

Section and Location
Tobic Checklist item where item
P is reported
TITLE
Title 1 ‘ Identify the report as a systematic review. Page 1
ABSTRACT
Abstract 2 ‘ See the PRISMA 2020 for Abstracts checklist. Page 1, 2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Page 6, 7
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses. Page 7
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Page 9
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the | Page 8
sources date when each source was last searched or consulted.
Search strategy Present the full search strategies for all databases, registers and websites, including any filters and limits used. Appendix B
Selection process Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record | Page 10
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked Page 10,11
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each Page 12
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any Page 12
assumptions made about any missing or unclear information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each | Page 18, 28
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Table 3
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Location

?gc?con Ll Checklist item where item
P is reported
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and N/a
methods comparing against the planned groups for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data Page 28
conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. N/a
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the Page 28
model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). N/a
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. N/a
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). N/a
assessment
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. N/a
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in | Figure 1,
the review, ideally using a flow diagram. Page 11
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Page 10
Study 17 | Cite each included study and present its characteristics. Table 2
characteristics (Page 13-
17)
Risk of bias in 18 | Present assessments of risk of bias for each included study. Table 4
studies (Page 33-
34)
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision Page 20-27
individual studies (e.g. confidence/credible interval), ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Page 28-32
syntheses 20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. N/a
confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. N/a
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. N/a
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. N/a




Section and

Topic

Checklist item

83

Location
where item
is reported

Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. N/a
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Page 45-48
23b | Discuss any limitations of the evidence included in the review. Page 48-49
23c | Discuss any limitations of the review processes used. Page 49-50
23d | Discuss implications of the results for practice, policy, and future research. Page 50-52
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered. Page 7
protocol 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Page 7
24c | Describe and explain any amendments to information provided at registration or in the protocol. Page 8
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. N/a
Competing 26 | Declare any competing interests of review authors. N/a
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included N/a

data, code and
other materials

studies; data used for all analyses; analytic code; any other materials used in the review.
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Appendix B — Search terms

Database Search terms
MEDLINE 1. bipolar disorder.mp. or exp Bipolar Disorder/
2. psychological mediators.mp.
3. mediat*.mp.
4. path analysis.mp. or exp Path Analysis/
5. network analysis.mp.
6. structural equation.mp.
7. 2or3or4orb5or6
8. exp Posttraumatic Stress Disorder/ or exp Emotional Trauma/ or
exp Trauma/ or exp Early Experience/ or exp Child Abuse/ or childhood
trauma.mp. or exp Childhood Adversity/
9. exp Childhood Adversity/ or child adversity.mp.
10. exp Childhood Adversity/ or exp Child Abuse/ or ACES.mp.
11. sexual abuse.mp. or exp Sexual Abuse/
12. physical abuse.mp. or exp Physical Abuse/
13. emotional abuse.mp. or exp Emotional Abuse/
14. psychological abuse.mp. or exp Emotional Abuse/
15. exp Physical Abuse/ or exp Emotional Abuse/ or exp
Victimization/ or maltreatment.mp. or exp Child Welfare/ or exp Child
Neglect/ or exp Child Abuse/ or exp Childhood Adversity/ or exp Sexual
Abuse/
16. exp Bullying/ or bully*.mp.
17. exp Parental Absence/ or exp Parental Death/ or exp Grief/ or
exp Bereavement/ or parental loss.mp.
18. 8or9or10or11or12or13or14or150r16 or 17
19. 1and 7 and 18
Scopus ( TITLE-ABS-KEY ( "bipolar disorder" OR "bipolar spectrum
disorder" OR mania OR hypomania OR "bipolar affective
disorder" ) AND TITLE-ABS-KEY ( "early childhood trauma" OR "child
adversity" OR "adverse childhood experiences" OR aces OR "sexual
abuse" OR "physical abuse" OR "emotional abuse" OR "psychological
abuse"OR maltreatment OR bully OR neglect OR adversity OR "parental
loss" ) AND TITLE-ABS-KEY ( mediat* OR"path analysis" OR "network
analysis" OR "structural equation" OR "psychological mediators"
Psyclnfo 1. bipolar disorder.mp. or exp Bipolar Disorder/
2. mania.mp. [mp=title, abstract, heading word, table of contents,
key concepts, original title, tests & measures, mesh word]
3. hypomania.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]
4. bipolar spectrum disorder.mp. [mp=title, abstract, heading word,

table of contents, key concepts, original title, tests & measures, mesh
word]

5. bipolar affective disorder.mp. [mp=title, abstract, heading word,
table of contents, key concepts, original title, tests & measures, mesh
word]

6. childhood adversity.mp. or exp Childhood Adversity/
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7. early childhood trauma.mp. [mp=title, abstract, heading word,
table of contents, key concepts, original title, tests & measures, mesh
word]

8. child adversity.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

9. ACES.mp. [mp=title, abstract, heading word, table of contents,
key concepts, original title, tests & measures, mesh word]

10. adverse childhood experiences.mp. [mp=title, abstract, heading
word, table of contents, key concepts, original title, tests & measures,
mesh word]

11. sexual abuse.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

12. physical abuse.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

13. emotional abuse.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

14. psychological abuse.mp. [mp=title, abstract, heading word, table
of contents, key concepts, original title, tests & measures, mesh word]
15. maltreatment.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

16. bully.mp. [mp=title, abstract, heading word, table of contents, key
concepts, original title, tests & measures, mesh word]

17. neglect.mp. [mp=title, abstract, heading word, table of contents,
key concepts, original title, tests & measures, mesh word]

18. adversity.mp. [mp=title, abstract, heading word, table of contents,
key concepts, original title, tests & measures, mesh word]

19. parental loss.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

20. mediat*.mp.

21. path analysis.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

22. network analysis.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

23. structural equation.mp. [mp=title, abstract, heading word, table of
contents, key concepts, original title, tests & measures, mesh word]

24. psychological mediators.mp. [mp=title, abstract, heading word,
table of contents, key concepts, original title, tests & measures, mesh
word]

25. 1or2or3ordor5

26. 6or7or8or9or10or11or12or13or14 or150r 16 or 17 or
18 or 19

27. 20 or 21 or22 or 23 or 24

28. 25 and 26 and 27

Note: Boolean operators were used to account for different terms for the same construct,
“OR”, with “AND” allowing combination of constructs required to identify research
relevant to the review question. Truncation of certain terms allowed expansion to include

variation in endings of words.
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Appendix C — Joanna Briggs Institute (JBI) checklist for analytical cross-

sectional studies

Yes No Unclear Not
applicable

[l

1. Were the criteria for inclusion in the sample
clearly defined?

2. Were the study subjects and the setting
described in detail?

3. Was the exposure measured in a valid and
reliable way?

4. Were objective, standard criteria used for
measurement of the condition?

5. Were confounding factors identified?

6. Were strategies to deal with confounding
factors stated?

7. Were the outcomes measured in a valid and
reliable way?

0O O o o o o o O
O O o o o o o O
O O O o o o o O
O O o o o o o

8. Was appropriate statistical analysis used?

Overall appraisal: Include I:I Exclude I:I Seek further info I:l

Comments (Including reason for exclusion)
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Section Two: Empirical study

The role of trauma and sleep in bipolar at-risk states

Abstract
Objectives
This study, for the first time, aimed to compare rates of lifetime post-traumatic
stress disorder (PTSD) between people meeting bipolar at-risk (BAR) criteria and a
non-clinical group, alongside prevalence of sleep disturbance. It aimed to examine
the impact of comorbid PTSD on mood states, including symptoms of mania and

depression across groups.

Design
A between-groups design was employed. Data from a previous study

comprised the clinical group, with 64 non-clinical participants recruited to the control

group.

Methods

Control participants were recruited through social media and local university
participant recruitment systems. The BAR sample were recruited through mental
health services and assessed for meeting BAR criteria. A structured clinical interview
was conducted by researchers to confirm eligibility and to attain clinical information
around trauma. Participants, facilitated by researchers, completed questionnaires
measuring sleep difficulties and mood states. Analyses included chi-squared tests

and analyses of covariance, controlling for socioeconomic status.
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Results

Frequency of trauma experiences and prevalence of comorbid PTSD rates
were higher in the BAR group. The clinical group had poorer sleep, on average,
compared to the control group, although there were no significant differences
depending on the presence of PTSD or not. Meeting BAR criteria led to significantly
higher depressive symptoms, and elevated levels of mania, though this was not at a

significant level. Comorbid PTSD did not impact upon this.

Conclusions
The findings contribute new evidence about bipolar at-risk presentations and
indicate the importance of trauma exposure, PTSD and sleep disturbance in this

group. Clinical implications and directions for future research are proposed.

Practitioner Points

e Thorough assessments and routine screening for trauma exposure, post-
traumatic symptoms, and sleep disturbance, are indicated for those meeting
at-risk criteria.

e Enhancing clinician’s awareness and understanding of at-risk states and how
individuals may present clinically is important to ensure identification and early
intervention. Utilising specific assessments tools for at-risk states could be
helpful for clinicians.

e Studies investigating appropriate therapeutic interventions, with trauma-

informed adaptations will be important to inform clinical practice.

Key words



Bipolar at risk, sleep disturbance, trauma, post-traumatic stress disorder
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Introduction

Bipolar disorder (BD) is characterised by episodes of depressive and manic
symptoms, that are persistent in nature and cause significant distress to the
individual. BD encompasses four distinct categories of mood episodes; depressive
episodes, manic episodes, hypomanic episodes and mixed features. Depressive
episodes consist of at least two weeks of low mood alongside a loss of interest, or
pleasure, in activities with other symptoms including hopelessness and fatigue, with
manic episodes characterised by distinct periods of elevated mood that is persistent,
expansive or irritable, alongside increased activity/ energy for at least a week
(American Psychiatric Association [APA], 2013). Hypomania typically refers to
subthreshold symptoms similar to those seen in episodes of mania though without
profound impairment and shorter in duration (at least four days). Mixed features
involve the presence of manic and depressive symptoms for a period of at least one
week (Muller-Oerlinghausen et al., 2002). Diagnostic systems differentiate between
bipolar | and bipolar Il (APA, 2013); bipolar | has been defined as the presence of a
manic episode alongside depressive episodes, with bipolar Il characterised by the

presence of depressive episodes and experiences of hypomania.

BD affects approximately 1% of the global population and is one of the
leading causes of disability amongst younger people (Grande et al., 2016). Negative
outcomes relate to reduced life expectancy and increased risk of suicide (Mclintyre et
al., 2020). It is typically recurrent and chronic in nature, often leading to considerable
economic costs (Grande et al., 2016). Individuals under the age of 34 have highest
prevalence rates of BD (Baker & Kirk- Wade, 2024), and onset typically occurs

between late adolescence and early adulthood (Joslyn et al., 2016; Joyce, 1984).
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There is often a lengthy duration of untreated illness (DUI) for individuals who
receive a BD diagnosis. Whilst the peak age of onset is between 15 and 25, a formal
diagnosis and evidence-based interventions are typically accessible between the
ages of 25 and 35 (Scott et al., 2022). A systematic review examined DUI and delay
between symptoms, help-seeking and diagnosis of BD (Scott et al., 2022) concluding
that the median delay between onset of symptoms and formal help- seeking was 3.5
years, 6.7 years between onset of symptoms and a formal diagnosis, and 5.9 years
between the age of diagnosis and the initiation of recommended treatment. Lengthy
DUI is associated with a negative course of BD, increased risk of suicide attempts
and more mood episodes (Buoli et al., 2021). These delays represent a critical
period during which individuals experience significant distress without receiving
appropriate intervention, highlighting the importance of improved early identification
and timely access to evidence-based treatments to prevent deterioration and to

optimise longer term clinical outcomes.

Consideration around timely intervention for mental health difficulties has led
to early intervention being prioritised in National Health Service (NHS) policies over
recent years (Department of Health and Social Care, 1999; NHS Five Year Forward
View, 2014; NHS Long Term Plan, 2019). Early detection paradigms have been
applied in Early Intervention for Psychosis (EIP) services, which provide support to
people experiencing first episode psychosis, with outcome data showing significant
improvements in clinical outcomes and demonstrating cost effectiveness (McCrone
et al., 2010; Nordentoft et al., 2002). Identifying an ‘Ultra High Risk’ (UHR) group

(Yung et al., 1998), which includes the presence of state, trait and familial
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characteristics (Yung et al., 2010) has created the opportunity for evidence-based
support, early detection and monitoring for those at risk of developing psychosis. The
risk of transition from UHR to a first episode of psychosis has been found to be about
25% over a 2-3 year period (Salazar de Pablo et al., 2021) and has shown to be
predicted by the UHR criteria, leading to the development of interventions to
significantly reduce transition to a full episode of psychosis (Stafford et al., 2013).
This success of EIP services has led to the proposal to extend early detection and
intervention paradigms to other disorders, including those at risk of developing BD

(McGorry et al., 2013).

Underpinned by research on the early detection of BD, including age of onset
and familial risk, Bechdolf et al. (2012) used a ‘risk clustering’ approach and
proposed a set of bipolar at-risk (BAR) criteria. These criteria identify individuals

aged 15-25 and encompasses three groups:

1) individuals experiencing subthreshold symptoms of mania;
2) individuals with depression plus cyclothymic features;
3) individuals with a first degree relative with BD alongside depressive

symptoms.

The predictive validity of the criteria has been demonstrated, with findings
supporting the possibility of identification prior to the onset of mania/ hypomania.
Bechdolf et al. (2014) found that 14.3% of individuals who met the BAR criteria
transitioned to a diagnosis of BD within 12 months. However, these findings were

based on a relatively small sample of 35 BAR participants, and the authors
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acknowledged the need for larger-scale research to establish the criteria's predictive
validity and to allow for more robust conclusions. More recently, a prospective study
of 69 BAR individuals found that 11% developed BD over one year and 28% over the
following decade (Ratheesh et al., 2023). In contrast, a matched comparison group
who did not meet the BAR criteria had 0% transition to BD; interestingly, however,
both groups had high prevalence rates of comorbidity for a borderline personality
disorder diagnosis. These findings provide stronger evidence for the predictive
validity of Bechdolf's BAR criteria while highlighting greater questions around

diagnostic complexity and the potential for comorbidities in at-risk populations.

Despite a growing evidence base around BAR presentations, difficulties
remain for individuals accessing appropriate treatments. For example, individuals
may be misdiagnosed by professionals and started with ineffective treatments. This
can result in the exacerbation of distressing symptoms, for example when
antidepressants induce manic symptoms (Salvi et al., 2008). Establishing the BAR
criteria has allowed for the consideration of effective treatment options, though at
present, research is largely underpowered, limiting the conclusions that can be
drawn. The Bipolar At-Risk (BART) Trial (https://www.isrctn.com/ISRCTN13363197)
was a feasibility randomised controlled trial (RCT) of a cognitive-behavioural (CBT)
intervention versus treatment as usual in a BAR sample (Jones et al., 2021)
conducted in Greater Manchester between 2015 and 2018. Applying Bechdolf et al’s
(2012) criteria, the study contributed to early literature around targeted therapeutic
interventions appropriate for people at risk of developing BD, demonstrating

acceptability and feasibility of an adapted CBT therapy; subsequent funding was
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secured for a larger-scale, multi-site RCT which is currently ongoing to assess the

efficacy of the intervention.

Whilst research has sought to provide an evidence-base for the BAR criteria
and has started to explore therapeutic approaches, less studies have explored
factors that may confer vulnerability to meeting these criteria. Drawing on the
evidence base for BD, numerous potential risk factors have been identified including

biological, psychological and social influences (Steardo et al., 2020).

Trauma and BD

There is an established relationship between the role of trauma in the
development of mental health difficulties including depression, personality disorders,
and psychosis (Mandelli et al., 2015; Porter et al., 2020; Varese et al., 2012) with this
relationship apparent across a wide range of psychiatric disorders (Hogg et al.,
2023). Post-traumatic stress disorder (PTSD) comorbidities for individuals with a
diagnosis of BD are estimated between 16% and 29% (Aas et al., 2016), with
experiences of trauma reported for approximately 50% of individuals with BD (Garno
et al., 2005). A meta-analysis found that individuals with BD, compared to healthy
controls, were 2.63 times more likely to have experienced childhood trauma
(Palmier-Claus et al., 2016), with prevalence of cumulative traumas estimated
between 29% and 82% in individuals with BD (Rowe et al., 2023). Childhood trauma
has been found to influence clinical outcomes relating to BD, such as age of onset,
rapid cycling presentations, longer episode duration, comorbidities with other
psychiatric diagnoses, and suicidal ideation and attempts (Aas et al., 2016; Etain et

al., 2013; Rowe et al., 2023).



95

Alongside trauma exposure, comorbid PTSD has been found to impact on the
clinical expression of BD (Quarantini et al., 2010) including elevated levels of
depression (Frost et al., 2020), risk of suicide, induced mood states impacted by
post-traumatic symptoms, such as flashbacks (Otto et al., 2004), and overall reduced

quality of life (Russell et al., 2023).

It can be expected that early trauma will also be prevalent in those at risk for
BD given the clear trauma-bipolar associations, though research specifically
exploring trauma exposure in BAR populations has so far not been conducted,
highlighting a need to better understanding the underlying mechanisms for the

development of BD.

Sleep difficulties and BD

Research has also explored the role of sleep in BD, showing that sleep
disturbances can occur both prior to mood episodes and during acute episodes
(Gold & Sylvia, 2016). Disturbance type can vary, with manic symptoms leading to a
reduced need for sleep and depressive episodes leading to hypersomnia in some
and insomnia in others (Kaplan et al., 2015; Robillard et al., 2013). Individuals
considered at-risk for BD have reported sleep/ wake time irregularity, poor sleep
quality and circadian rhythm disruption (Melo et al., 2016). Hence, some researchers
have proposed that sleep disturbance plays a causal role in bipolar symptoms (Alloy
et al. 2015; Wehr et al., 1987) but this theory has been undermined by the failure of
sleep-based interventions to produce a therapeutic effect (Frank et al., 2005; Inder et

al., 2015).
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This clinical picture can be complicated for those with comorbid PTSD,
however, given the cross-over of symptomology between BD and PTSD, with sleep
difficulties identified as a clinically important overlapping difficulty (Cogan et al.,

2021).

A meta-analysis found that sleep disturbance mediated the relationship
between adverse childhood experiences and psychopathology in children and
adolescents (Liu et al., 2023) though there has been little research on the interaction
between trauma and sleep in individuals with BD, and none on those meeting the
BAR criteria. However, research has highlighted the need to explore how trauma
may interact with other known risk factors in the development of BD (Hett et al.,
2022). Hence, and considering the limited, yet emerging literature on BAR
populations, there is a need to evidence the prevalence of sleep disturbances that
may increase vulnerability to meeting BAR criteria and, potentially, later transition to

illness.

Aims

There are currently no guidelines for services for the identification and
intervention for those considered at risk of developing BD. At-risk presentations are
often poorly recognised by mental health professionals potentially leading to
misdiagnoses and, importantly, inappropriate or ineffective treatment approaches.
Little is known about factors that may confer vulnerability to BD. Hence, this study
explores the prevalence of trauma and sleep difficulties in the BAR population by

comparing those in the BART trial with a healthy control group. This study forms part
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of a joint project with another trainee clinical psychologist whose work focuses on

cognitive vulnerability and BAR criteria (further information in Appendix A).

Hypotheses

The primary hypothesis was that the BAR clinical group would report higher
levels of trauma symptoms than the non-clinical control group and would be more
likely to meet the PTSD diagnostic criteria. It was also hypothesised that the BAR
group, compared to the control group, would have higher levels of sleep disturbance.
As a secondary hypothesis, it was predicted that presence of trauma would be

associated with more symptoms of mania and depression in the BAR participants.

Methods

Design

A quantitative, cross-sectional design was used to address the research aims.
Data from the BART trial which took place in Greater Manchester Mental Health
(GMMH) NHS Foundation Trust were utilised to make up the clinical BAR sample
which was compared with a non-clinical control group, recruited for the purpose of
the current study, allowing for between-subjects analysis to explore differences
between the two groups. The researchers thank the BART team and, in particular,
Professor Sophie Parker at the University of Manchester and GMMH for making
these data available to us. The present study was pre-registered using Open

Science Framework (https://osf.io/6hx8c/).

Participants


https://osf.io/6hx8c/

98

Two groups comprised the overall sample of 140: a BAR clinical group and a

non-clinical comparison group.

The BAR group was made up of 76 individuals who met the following criteria:
aged 16-25 years old, were help-seeking, competent and willing to provide informed

consent and met the BAR criteria:

Group 1: Sub-threshold mania (Young Mania Rating Scale total score
between 5 and 15 and elevated mood 2 2 and irritability 2 2 for at least 4
days),

Group 2: Depression and Cyclothymia: mild depressive symptoms (BDI-1l >20
for at least 1 week) and diagnosis of cyclothymic disorder or bipolar disorder
NOS as assessed by SCID-I/K-SADS,

Group 3: Depression and genetic risk: mild depressive symptoms (BDI-11 >20
for at least 1 week) and genetic risk (first degree relative with bipolar

disorder).

A summary of the number of participants who met each group criterion is displayed
in Figure 1. The majority (n = 40) met the criteria for group two and had

subsyndromal symptoms of bipolar.
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Figure 1

Breakdown of BAR patrticipants meeting group criterion

Individuals were excluded from the BART trial if they had a past history of a
treated or untreated manic episode or psychosis of one week duration or longer, past
treatment with a mood stabiliser for longer than six weeks or antipsychotic for three
weeks, moderate to severe learning disability, organic brain disorder, were non-
English speaking, required inpatient or acute psychiatric care, or had primary
substance dependency. The BART trial received approval from an NHS ethics
committee (15/NW/0336) and all participants provided consent for the use of their

data to be used in other research studies.
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The control group met the following criteria: between the ages of 16-25, willing
and able to provide informed consent, able to access an electronic device/ the
internet enabling them to complete the assessment through a video conferencing
platform. Individuals were excluded if they were above the age of 25, met the criteria
for psychotic or mood disorders (International Classification of Diseases Eleventh
Revision (ICD-11: World Health Organization, 2022), met the criteria for BAR as
posed by Bechdolf et al. (2012), had history of receiving treatment for psychotic/

mood disorders, or were not fluent in English.

Recruitment

An opportunity sample was recruited as the control group. Various means
were used to reach potential participants, including advertisement sharing (Appendix
B) on social media platforms, university distribution lists, and the University of
Sheffield’s recruitment system, SONA, which allowed psychology students to
volunteer to participate in research studies in exchange for payment and/ or credits.
All participants were recruited between August 2024 and March 2025.

Although the study initially aimed to match the clinical and control groups on
the key demographics of age, sex and highest level of education reached, this was
ultimately not feasible due to time constraints and difficulties in recruiting participants
in particular demographics, particularly those with low educational attainment.
Accordingly, covariates were introduced into the analyses to adjust for the resulting

discrepancies between the groups, as detailed in the results section.

Measures
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The questionnaire battery for the present study was made up of demographic
questions, the Internal States Scale (ISS; Bauer et al., 1991), Pittsburgh Sleep
Quality Index (PSQI; Buysse et al., 1989), alongside the SCID-IV interview.
Additional measures utilised in the wider project included the Meta-Cognitions
Questionnaire (MCQ-30; Wells & Cartwright-Hatton, 2004 ), the Desire Thinking
Questionnaire (DTQ; Caselli & Spada, 2011) and the Hypomanic Attitudes and
Positive Predictions Inventory (HAPPI; Mansell, 2006), though these were not

considered for the purposes of this paper.

Demographic information

Demographic data was obtained (Appendix C) including participant’s age,
sex, ethnicity, highest level of education reached, and employment status.
Participants were also asked to report their current postcode and their postcode at
age 17 to retrieve Indices of Multiple Deprivation (Ministry of Housing, Communities
& Local Government, 2019) and understand socioeconomic characteristics of the

sample.

Structured Clinical Interview for Diagnostic and Statistical Manual of

Mental Disorders (anxiety, affective and psychotic disorders modules,

SCID-IV; First et al., 2007)

The SCID (Appendix D) is a structured clinical interview and was administered
to confirm eligibility for the project. The affective disorders and psychotic disorders
modules were used to ensure participants met the inclusion criteria, allowing for a

comparison between clinical and non-clinical samples. Whilst a more recent version
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of the interview has been published, the research used the older DSM-IV version

(First et al., 2007) to maintain consistency with the original BART data.

The SCID anxiety module (PTSD questions) was administered to obtain
information around trauma, corresponding to the 17 DSM-IV symptoms of PTSD.
This allowed for the screening of traumatic experiences, including type of trauma and
the age when it occurred, in addition to the presence of traumatic symptoms
(reexperiencing, avoidance, increased arousal), coded as present, subthreshold, or
absent. This module is widely used by clinicians to screen for PTSD (Elhai et al.,
2005), and in research (Elhai et al., 2008), and is considered the ‘gold standard’
when compared to other trauma clinical interviews (Weiss, 2004). Training in
administering the SCID was provided by BART’s Trial Manager to assure
consistency amongst researchers. For interrater reliability assurances, the first six
interviews were completed jointly by both researchers and scored independently,
before being discussed. Any discrepancies or questions that arose in future

interviews were discussed by the researchers and supervisor.

Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989)

Sleep disturbance was assessed using the PSQI (Appendix E). The PSQl is a
19-item self-report measure assessing sleep quality to distinguish ‘poor’ from ‘good’
sleep and comprises seven domains. The seven areas measured are subjective
sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleep medication and daytime dysfunction over the previous
month. Scoring utilises a 0 to 3 scale, from “not during the past month” to “three or

more times a week” for each item. Scores are summed to provide a global score,
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with a score of 5 or more indicating a ‘poor’ sleeper. The PSQI has demonstrated

good internal consistency, with a Cronbach’s a of 0.83.

Internal State Scale (ISS; Bauer et al., 1991)

The ISS (Appendix F) is a 16-item self-report measure which assesses the
severity of symptoms of mania and depression over the previous 24 hours. It has
four empirically derived subscales: activation, wellbeing, perceived conflict, and
depression which discriminate mood states in individuals with a BD diagnosis and
allow tracking of symptoms (Bauer et al., 1991; Cooke et al., 1996). Responses are
recorded using a 0 to 100 rating from “not at all, rarely” to “very much so, much of
the time”, on a 10-point scale. All ISS subscales have demonstrated good internal
consistency; activation a = 0.92, wellbeing a = 0.84, perceived conflict a = 0.87 and
depression index a = 0.81. The Activation and Depression Index subscales correlate
well with clinician-administered measures of mania and depression, and other well-
validated measures (Bauer et al., 2000), and the Activation and Wellbeing subscales
perform well when discriminating between different mood states (depressed mood,

mixed, euthymic, manic/ hypomanic).

Procedure

Interested potential participants were provided with a Participant Information
Sheet (Appendix G) explaining the study aims, and what would be involved. Those
who wished to participate had the opportunity to discuss the study with the
researchers and had at least 24 hours to consider the information. In initial
conversations, researchers confirmed that individuals who wished to participate had

access to a computer or device to allow the facilitation of a video call, whereby
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assessments were conducted. Assessments were conducted online using the video

conferencing platform, Google Meet.

After agreeing to take part, potential participants received a link to an online
consent form (Appendix H) which was to be completed before progressing further.
Potential participants were screened and assessed for eligibility using the SCID
affective disorders and psychotic disorders modules; for individuals who did not meet
the inclusion criteria and thus were not eligible, this was sensitively relayed with
signposting to relevant services, and details were taken to ensure they could still
receive a reimbursement voucher. For any participants where eligibility was unclear,

discussions were held between researchers and supervisor to confirm.

Once screened in, the SCID anxiety module (questions pertaining to PTSD)
was administered. Remaining measures included the PSQl, ISS, HAPPI, MCQ-30
and DTQ, which were administered using Qualtrics software. Following the
completion of measures, participants had the opportunity for a verbal debrief, and a
Debrief Sheet (Appendix |) was emailed over, including signposting to relevant
support services if required. All participants were reimbursed with a £10 Amazon

voucher as an appreciation for their time.

Ethical considerations

Ethical approval for the recruitment of the control group was received through
the University of Sheffield Ethics Committee (Appendix J). Given the topic of the
research looking at traumatic experiences, there was the potential for participants to

experience psychological distress. This was closely monitored throughout the
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assessments and participants were made aware that they could pause, rearrange or
stop the assessment if this was needed, whilst also being assured that participation
was voluntary. Participants were verbally debriefed following the assessment and
safety was ensured prior to the ending of the call. Signposting to appropriate
services was offered verbally and via the debrief sheet provided at the end of their
participation. As already noted, the BAR group had provided consent for their data to
be used in further relevant research at the time of their participation in the BART

Trial.

Patient and Public Involvement (PPI)

Consultation was undertaken with GMMH’s bipolar service user reference
group in July 2024. A short presentation was given summarising the overall research
project. Given the time that this meeting occurred, which was after ethical approval
of the proposed study procedures and materials, the meeting focused on
practicalities around the assessment processes. Points of discussion particularly
pertained to study inclusion/ exclusion and sensitivity of conversations around ‘at risk
mental states’; helpful proposals were offered including prefacing assessments with
potential outcomes (e.g. if somebody did meet the exclusion criteria, sensitively
signposting), ensuring relevant services were considered in signposting, and
allowing future contact with researchers if this would be felt beneficial. One group
member could not attend the virtual meeting and provided written feedback. All
group members were provided with a £25 gift voucher payment as a token of

appreciation.

Data analysis
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Data was analysed using IBM Statistical Package for Social Sciences (SPSS
Version 29). Descriptive statistics were used to explore the characteristics of the
non-clinical sample and select potential covariates in later analyses. BAR
participants were divided into those who did and did not meet PTSD criteria for some

analyses.

Chi-squared tests and two-way analyses of covariance (ANCOVAs) (group X
education) were conducted to analyse group differences in trauma, sleep quality and

responses on the ISS.

Relevant assumptions were tested for and deemed satisfactory: normality of
residuals was met, homogeneity of variance was satisfied for two of three outcomes
(one had a significant Levene's test, however ANCOVA can be considered robust to
moderate violations), homogeneity of regression slopes was confirmed for each
outcome, linearity was established, and no outliers were identified. Independence of

observations was met through the study design.

Statistical power

G*Power was used to calculate the sample size required for our primary
hypotheses, assuming a power of 0.8 and alpha of 0.05. For expected PTSD rates,
we took the mean of two papers which, together, found that 31% of individuals with
BD met the criteria for PTSD (Dilsaver et al., 2007; Goldberg & Garno, 2005).
National Institute for Health and Care Excellence (2022) reported a national
prevalence of PTSD of 4.4%; this is an effect size of 0.78 (calculated by the equation

provided in Cohen, 1988) and the numbers needed to detect this difference would be
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48. If the rate of PTSD in the BAR sample was only half that of patients with BD, and
that the corresponding proportions of 15% and 4%, the effect size would fall to
0.392. A sample size of 152 would have a power of 0.75, which would be slightly

underpowered.

For the remaining comparisons sample sizes for an ANCOVA with 2
covariates were calculated. PSQI data from Pearson et al. (2022) found a mean of
5.4 (SD = 3.5) in a non-clinical sample, and a mean of 6.71 (SD = 2.83) in a clinical
sample with depressive disorder. For an observed effect size of 0.41, 75 participants

would be required per group for a power of .8 and an alpha of .05.

Using data for the ISS activation subscale, the clinical BAR sample in Dodd et
al’s (2013) research had a mean of 196.64 with a standard deviation of 92.19, with
the non-clinical sample (Dodd et al., 2010) having a mean of 138.55 and a standard
deviation of 84.86. 30 participants would be required in each group to detect an

observed effect size of 0.65.

For the ISS depression subscale, data from Dodd et al (2010) was utilised for
the non-clinical sample with a mean of 48.54 and a standard deviation of 50.83, and
a clinical BAR sample with a mean of 65.96 and a standard deviation of 30.42 (Dodd
et al., 2013). For an observed effect size of 0.42, 72 participants would be required

per group.

Results
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Sixty-four control participants were recruited for the present study, which was
slightly below target, leading to the overall sample of 140 including the BAR group of
n =76. Table 1 illustrates a summary of demographic information for the two groups.
An additional five individuals commenced the assessment, though were ultimately
excluded due to ineligibility (meeting BAR criteria/ extended period of low mood),
and to concerns around integrity of data. Missing data will be indicated throughout
the results section where relevant; this was largely due to the introduction of the ISS
and PSQl following an ethics amendment after the initial commencement of
recruitment and because, in a small number of individual data cases, information had

been recorded by the trial team in an ambiguous way.

Demographics

Demographic information and relevant statistical tests are summarised in
Table 1. The total sample consisted predominantly of females (77.1%, n = 108), but
there were no significant differences between the two groups for gender. Ages in the
control group ranged 16 to 25 years old and, in the BAR group, between 16 and 26
years old. The sample was comprised of predominantly White British individuals
(80%). The level of education reached by the participants (dichotomized into
experience of vs no experience of higher education) did significantly differ between
groups, accounted for by more of the control group reporting higher education
compared to the BAR group. There was also a significant difference between the two
groups in employment status with more of the control group currently in education
(85.9%), and more of the BAR group in employment (27.6%). There were also higher
rates of individuals being out of work in the BAR group. Finally, Index of Multiple

Deprivation (IMD) scores were compared between groups, using decile scores
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retrieved from the Office of National Statistics (Ministry of Housing, Communities &
Local Government, 2019), with Decile 1 representing the 10% most deprived areas
in the United Kingdom and 10 represents the 10% least deprived areas; there were
two cases of missing data in the control group because the address data was not
logged with Office for National Statistics. The difference of IMD score between

groups was highly significant. See Appendix K for demographic SPSS output.
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Summary of demographic information per group and overall and tests of group

differences

Demographic Control Group BAR Group Overall Group differences
Variables (n=064) (n=176) (n=140)
n (%) n (%) n (%)
Gender
Male 11 (17.2) 21 (27.6) 32 (22.9) X?(1)=2.15,p =.143
Female 53 (82.8) 55 (72.4) 108 (77.1)
Age
Mean 19.73 20.53 20.16 t(138)=-1.79, p = .08, 2
(SD) 2.405 2.840 2.670 tailed
(equal variances not
assumed)

Education
School/ college 5(7.8) 67 (88.2) 72 (51.4) X? (1) =89.79, p <.001
University 59 (92.2) 9(11.8) 68 (48.6)
Ethnicity
White British 45 (70.3) 67 (88.2) 112 (80) X?(9)=19.91,p=.019
White other/ Non 19 (29.7) 9(11.8) 28 (20)
white
Employment
Employed 9(14.1) 21 (27.6) 30 (21.4) X?(3)=77.68, p <.001
In education 55 (85.9) 11 (14.5) 66 (47.1)
Voluntary/ carer 0 (0) 2 (2.6) 2(1.4)
Out of work 0 (0) 42 (55.3) 42 (30)
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IMD Decile
Decile rank mean 7.65 3.80 U=785.5, p<.001
SD 2.83 2.46

Note: SD = standard deviation.

PTSD

It was hypothesised that the BAR group would report a greater prevalence of
post-traumatic symptoms meeting the diagnostic criteria for PTSD, compared to the
control group. Fourteen patients from the BAR group and two from the control group
were not screened for PTSD, leaving 62 in each of the groups. Twenty-one of those
in the BAR group met the criteria for lifetime PTSD (one remitted), whereas none of
the controls met the criteria. This difference was highly significant, X? [1] = 25.28, p
<.001. Table 2 presents a summary of this data. Although full diagnostic criteria
were not met for any cases in the control group, seven participants met the criteria
for re-experiencing symptoms, two for avoidance and one for hyperarousal. A
symptom-level breakdown was not available for the BAR group. Out of the 42 BAR
individuals who did not meet PTSD criteria, 19 of those had still reported at least one
traumatic experience. Overall, 40 of the 62 BAR individuals (64.52%) who completed

the trauma assessment reported having experienced adverse events.
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Table 2

Summary of PTSD diagnostic data between groups, overall, and group differences

Clinical Variable Control Group BAR Group Overall Group differences
n (%) n (%) n (%)
PTSD n=62 n=62 n=124
Met diagnostic 0 (0) 21 (33.9) 21 (16.9) Fisher’'s exact test, p <.001
criteria (X? (1) = 25.28, p < .001)
Did not meet 62 (100) 41 (66.1) 103 (83.1)
criteria

Information was obtained regarding the types of traumas experienced
categorised in line with the original BART subtypes, displayed in Figure 2. On
average, the control group had experienced < 1 traumas (mean = .49, SD = .78)
compared to the BAR group who had a mean of 1.25 traumatic experiences, SD =

1.10.

In the BAR group, the ‘other’ category was most prevalent (n = 26), followed
by physical abuse (n = 6), sexual assault (n = 5) and sudden loss (n = 5), physical
assault (n = 4), sexual abuse (n = 3) and bullying (n = 3), accidents (n = 2) and
emotional abuse (n = 1). Example reported traumas categorised as ‘other’ included
attempted suicides, witnessing/ hearing about other’s significant traumas, and

negative experiences with police or social services.
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The control group similarly had the greatest prevalence in the ‘other’ category
(n =18), followed by sexual assault (n = 4), physical abuse (n = 3), emotional abuse
(n = 2), and sexual abuse (n = 1), bullying (n = 1), sudden loss (n = 1) and an
accident (n = 1). Example other traumas in this group included others being unwell/
passing away, personal illness and witnessing others in traumatic situations.
Figure 2

Frequencies of trauma categorisation in the two groups
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Further analyses were conducted taking the PTSD diagnostic information into
account, creating three groups: control, BAR-PTSD+, BAR-PTSD-, though

regrettably missing data reduced the sample size in some analyses.
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Clinical variables
Table 3 includes relevant information for participants scores on both the PSQI

and ISS.

Sleep disturbance

Available data for the PSQI in the BAR sample was limited, with 21 cases
missing this measure entirely. Due to further missing data for items, which led to an
inability to calculate a global score, available BAR data for the PSQIl was n = 48, of
which 21 were BAR-PTSD+. It was hypothesised that there would be higher levels of

sleep disturbance in the BAR group compared to controls.

A chi-squared test was conducted on the two groups (control or BAR)
according to whether they were categorised as a poor or good sleeper, using the
prescribed ‘cut off’ of > 5 indicating ‘poor’ sleep., There was a significant difference
between the groups, X? (1) = 19.44, p < .001, as the BAR group had more poor

sleepers (95.8%) compared to the control group (59.4%).

Further analyses utilised three groups: control, BAR-PTSD+, BAR-PTSD-.
Because the groups differed in educational achievement and current IMD (with the
control participants being more educated and living in better circumstances), a two-
way analysis of covariance (ANCOVA) was conducted on the PSQI total scores, with
groups (BAR-PTSD+, BAR-PTSD-, control) and education (higher versus not) as
between-subjects variables, and IMD as a covariate. There was a significant

difference between the groups, F[2, 96] = 9.98, p < .001, partial eta? = .172. Post-hoc
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Bonferroni adjusted pairwise comparisons revealed that both clinical groups scored
higher than the controls, p < .001 for each comparison, but there were no significant
differences between the clinical groups, p = 1. There was no significant effect for
education, F[1, 96] = .26, p = .261, which suggests that education level did not
influence sleep quality, nor was there a significant interaction, F[2, 96] = .73, p =
.725. Mean global scores were significantly higher in both BAR groups (with PTSD,
mean = 11.58, SD = 3.12; without PTSD, mean = 9.45, SD = 3.25) compared to the

control group (mean = 5.60, SD = 2.65).

Table 3

Summary of sleep disturbance, mood states data and tests of group differences

Clinical Variables Control BAR- BAR- Overall Group differences
Group PTSD+ PTSD-

Sleep disturbance

Mean 5.60 11.58 9.45 7.38 F[2, 96] = 9.98, p < .001,
SD 2.65 3.12 3.25 3.66 partial eta® = .172
Mood states n (%) n (%) n (%) n (%)

(Hypo)mania 6(9.4) 3(25) 12(37.5) 21(19.4) X? (6) = 59.40, p < .001
Mixed State 0 (0) 541.7) 7219 12(11.1)

Euthymic 54 (84.4) 3(52) 4 (12.5) 61 (56.5)

Depression 4 (6.3) 1(8.3) 9(28.1) 14 (12)

Note: SD = standard deviation.
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Mood states

The ISS was used to assess mood states in participants. There were 22
cases missing in the BAR group. Furthermore, given the missing PTSD diagnostic
information for some cases, n = 44 was the sample size for the combined BAR
groups in the analyses, of which 21 were BAR-PTSD+. It was hypothesised that

experiences of trauma would impact upon symptoms of mania and depression.

A chi-squared test was used to assess categorical mood states of
(hypo)mania, mixed state, depression, and euthymic between the three groups
based on their activation and wellbeing subscale scores, which demonstrated
significant differences, X? (6) = 59.40, p <.001. The control group had the greatest
proportion of euthymic states (84.4%) whereas the BAR-PTSD+ had a highest
percentage of mixed states (41.7%) and those without PTSD had greatest proportion
of (hypo)manic states (37.5%). Given the small numbers in this analysis, this

conclusion should be treated with extreme caution.

A two-way ANCOVA was conducted on the ISS activation subscale with
groups (BAR-PTSD+, BAR-PTSD-, control) and education (higher versus not) as
between-subjects variables, and IMD decile as a covariate. There was no significant
difference between the groups, F[2, 99] = 2.90, p = .060, partial eta? = .055. There
was no significant effect for education, F[1, 99] = 3.45, p = .066, which suggests that
education level did not affect activation, nor was there a significant interaction, F[2,

99] = .42, p = .661.
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Another two-way ANCOVA was conducted on the ISS depression index
score. There was a significant difference between the groups, F[2, 99] = 27.52, p <
.001, partial eta® = .357. Post-hoc Bonferroni adjusted pairwise comparisons
revealed that both clinical groups scored higher than the control group, p < .001 for
each comparison, but there were no significant differences between the two BAR
groups, p = .114. There was a significant effect for education, F[1, 99] = 12.75, p <
.001, which suggests that education level was associated with depression. The
interaction was also significant, F[2, 99] = 3.58, p = .031. As shown in Table 3, both
BAR groups had higher depression scores than the control group. Whist overall
means suggested that participants with experience of higher education experienced
less depression (mean = 21.40, SD = 43.42) compared to those without higher
education (mean = 63.93, SD = 59.43), the marginally significant interaction effect
suggested that the difference in depression scores between those with and without
higher education was greater in the BAR-PTSD+ group (with, mean = 200.00, SD =
NA, versus without, mean = 89.09, SD = 63.51, respectively) and in the BAR-PTSD-
group (with, mean = 126.75, SD = 69.08 versus without, mean = 64.75, SD = 56.63)
compared to the control group (with, mean = 10.88, SD = 17.96 versus without,

mean = 4.00, SD = 8.94). Full output from SPSS can be found in Appendix L.

Discussion
The present study utilised a between-subjects design to understand factors
that may confer vulnerability to a BAR presentation. It sought to examine traumatic
experiences and post-traumatic symptoms, sleep disturbance and mood states in

individuals meeting BAR criteria compared to a control, non-clinical group.
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In line with our primary hypothesis, post-traumatic symptoms and, thus,
prevalence of PTSD levels, were elevated in the BAR group compared to controls,
with the BAR group also reporting on average, more traumatic experiences. This is
consistent with research showing that individuals with clinical BD have elevated
levels of trauma exposure, and PTSD prevalence (Aas et al., 2016; Etain et al.,
2013; Palmier-Claus et al. 2016). Approximately 34% of the BAR sample met the
diagnostic criteria for PTSD, slightly higher than the comorbidity rates reported in

those with BD (Aas et al., 2016).

The diathesis-stress model (Zuckerman, 1999) is a widely used framework for
understanding how trauma may impact upon the development of various mental
health presentations including at-risk mental states for psychosis (Brew et al., 2018).
Hence, this framework could be conceptually relevant for other at-risk states, such
as BAR. The model posits that environmental stressors interact with underlying
vulnerabilities to lead to mental health difficulties; thus, trauma exposure and, in
particular, exposure to multiple adversities, may activate latent vulnerabilities relating
to BD in individuals meeting the BAR criteria. An unexpected finding was the
relatively low number of reported abusive/ neglectful experiences in the BAR group,
as shown in Figure 2. This contrasts with existing literature, which reports higher
rates; for example, around 20% of a sample of 446 youths with BD reported sexual
or physical abuse (Romero et al., 2009), and approximately half of a sample of 100
individuals with BD reported at least one subtype of abuse (Garno et al., 2005).
Several factors could account for this discrepancy, including potential underreporting
during assessment, or the normalisation of adverse experiences, which may not

have been recognised by participants as abusive. Additionally, as research has yet
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to explore trauma in BAR presentations specifically, it is possible that this pattern
reflects a feature of the at-risk prodromal phase, rather than full BD diagnosis. It
should also be born in mind that many people who meet the BAR criteria may not

progress to clinical BD and therefore may have a ‘false positive’ at-risk status.

When considering the presence, or not, of PTSD in the BAR group, there
were no significant between-group differences, with both BAR groups having higher
levels of sleep disturbance than the control group; a trend for slightly worse sleep
levels in the group with PTSD did not survive testing with the Bonferroni pairwise
corrections, and lack of statistical power may have undermined our ability to detect
more subtle differences. Nonetheless, the descriptive pattern of higher mean sleep
disturbance scores in the PTSD group could suggest that PTSD may further
compound sleep difficulties in at-risk individuals, and this should be considered in
future research. Sleep difficulties are prevalent in BD populations (Gold & Sylvia,
2016), and previous studies have found trauma to compound such difficulties (Aubert
et al., 2016). However, this pattern was not replicated in the present study. This
contrasts with findings in individuals with BD and PTSD, where significantly greater
sleep disturbance has been reported compared to those with BD alone (Cruz
Sanabria et al., 2019). One possible explanation is that sleep disturbance is already
elevated in those meeting BAR criteria, such that the presence of PTSD does not
confer additional impairment. These findings support the clinical relevance of sleep
as a treatment target in at-risk populations and highlight the need for future research
to explore the interaction between trauma and sleep disturbance in BAR
presentations, ideally using samples with sufficient power to detect more nuanced

effects.
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Finally, it was hypothesised that presence of PTSD would impact upon
symptoms of mania and depression. The control group predominantly had euthymic
mood states, with the BAR-PTSD+ showing higher levels of mixed states, and BAR-
PTSD- showing the highest rates of (hypo)manic states. Depression symptoms were
significantly higher in both BAR groups, but there were no significant differences
depending on PTSD comorbidity. Mania symptoms demonstrated an elevated trend
in both BAR groups, however this was not statistically significant. As such, this
hypothesis was partially supported but, again, the findings should be treated with
caution given the small numbers involved. Previous research has concluded that
PTSD impacts upon clinical outcomes in individuals with BD (Quarantini et al., 2010),
including higher levels of depressive symptoms (Frost et al., 2020), a finding that

was not replicated in the present study.

Strengths and limitations

The study had some clear strengths; firstly, its relevance in furthering the
empirical evidence base of an under-researched at-risk clinical group. Whilst
extrapolation from BD populations indicate that trauma and sleep may be important
factors in the early stages of BD, empirical validation is needed at the at-risk level,
also. This study, we believe the first of its kind, thus, advances the limited BAR
literature. A relevant PPI group was consulted, and feedback was considered when
developing study procedures. Furthermore, PTSD information was obtained using
the SCID, a structured clinical interview that enhances clinical rigor and validity of the

findings. Screening around any pre-existing or co-morbid mental health difficulties
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occurred prior to the full assessment to support with recruiting a true ‘non-clinical’

control group.

Nevertheless, several limitations should be acknowledged. The two groups
were significantly different across multiple demographic variables, including
education level, employment status, and IMD scores, which may have confounded
the findings. Efforts were made to stratify recruitment to match the groups on key
demographic characteristics, however, challenges with recruitment prevented
complete matching between the two groups. This additionally led to an over-
representation of students, educated to university level, in the control group

potentially limiting the generalisability of the findings.

There was missing data in the BAR trial records for some of the variables, as
indicated throughout the results section where relevant; it was possible that these
data were not missing at random, although for the ISS and PSQl, it was because
these measures were introduced after the commencement of the trial. Furthermore,
the study was underpowered for some of the analyses. Despite researcher’s efforts,
there were some recruitment challenges within the control group which led to a
smaller sample than intended. As such, the results can only be interpreted as a
starting point for future research. To match the procedures used in the BART trial, a
version of the SCID was used in the present study which corresponded to a previous
version of the DSM. Whilst this ensured methodological consistency with the clinical
sample, it introduced a potential limitation by not reflecting the current diagnostic
criteria. The changes from DSM-IV to DSM-V have led to re-classification of PTSD

symptoms to include: a) intrusion, b) avoidance, c) negative alterations in cognition
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and mood, and d) marked alterations in arousal and reactivity, alongside dissociative
subtypes. As such, the generalisability and clinical applicability could be impacted.
Lastly, the study was cross-sectional in design which limits inferences that can be

made around any causal associations between the clinical variables.

Clinical implications

The study offers several important clinical considerations. Firstly, the interplay
of different variables highlights the need for comprehensive screening and
assessment for individuals who may present with an at-risk mental state. Mental
health services are increasingly working towards the provision of trauma-informed
care, and the conclusions support the recommendations for routine and
comprehensive assessment of trauma in individuals who may be considered at risk
for BD. Incorporating relevant measures to support with this, such as the
International Trauma Questionnaire (ITQ; Cloitre et al., 2018) or the PSQI could help
clinicians to identify crucial areas of distress, and potential clinical relevance allowing
for individualised formulations that support with treatment targeting. Research has
explored BAR-specific clinical interviews, such as the Semi Structured Interview for
Bipolar At Risk States (SIBARS; Fusar-Poli et al., 2018), which could be a useful tool
to support structured assessments for those at risk. Furthermore, both clinical groups
demonstrated differences in their mood state presentation depending on PTSD
comorbidity or not; this highlights the potential heterogeneity of individuals meeting
BAR criteria’s clinical presentation. The three BAR groups consider this, and
educating clinicians on the differing presentations would be crucial for early
identification and intervention. For example, the higher proportion of mixed states in

the BAR-PTSD+ group may warrant different approaches to care planning and
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therapeutic intervention than those at risk who may not have extensive trauma

experiences/ symptoms but higher levels symptoms relating to mania.

Directions for future research

It is acknowledged that the BAR evidence base is limited at present, and
future research is warranted to progress the empirical support necessary to support
with service development. Replication of the current study, in addition to exploration
of other clinically relevant variables, is required on a larger scale. Research with
better matched samples, particularly on key demographics, such as socioeconomic
status and education, is imperative given significant differences observed in the
current study. Unsurprisingly, longitudinal and prospective research will be vital in
understanding the value and validity of the BAR criteria where stronger conclusions
can be drawn about transition rates from BAR-BD to support with case finding

accuracy.

Moreover, research exploring trauma-focused interventions adapted for BAR
groups is important. As mentioned earlier, there is currently a multi-site RCT
investigating an adapted version of CBT for BAR populations, which is likely to offer
invaluable findings regarding the efficacy of this intervention for at-risk individuals.
The literature on trauma-focused interventions for BD is limited in scope, but is
promising (Richardson & Amann, 2024; Valiente-Gomez et al., 2019), warranting
larger scale RCTs to ascertain intervention effects. Given the elevated rates of PTSD
comorbidity in the BAR group, compared to controls, considering trauma within BAR

adapted interventions is indicated.
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Conclusions

To conclude, the current study adds the evidence base of at-risk states for
BD. It offers preliminary support for elevated prevalence of traumatic experiences,
symptomology and comorbid PTSD diagnoses in BAR individuals. It also has
demonstrated significantly higher levels of sleep difficulties, though there were not
clear differences in sleep disturbance regardless of PTSD presence for the BAR
group, suggesting that PTSD may not impact significantly on sleep levels in this
population. Lastly, mood states were investigated concluding heightened mania
trends, not reaching significance, in the BAR groups alongside raised depression
levels across both clinical groups. Further research is warranted to explore whether
similar conclusions can be drawn in larger samples, with sample stratification to

account for important confounders. Clinical implications are discussed.
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Appendices

Appendix A — Statement of collaboration

Researchers, Georgia Horne and Nikki Dehmahdi, collaborated on the present
study, primarily for the purpose of data collection. Data was collected jointly and both
projects have the same participants and dataset; however, the projects are, and data
analyses, were conducted separately in line with the individual project research
questions/ aims. Additionally, the ethics application was conducted jointly, and

ethical approval was granted for the joint project.
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Appendix B — Study leaflet

University of | INHS|
Sheffield e il cara

NHS Foundation Trust
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Are you aged 16 to 25?
How it works
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with a mood disorder? scanning the QR code above

D)8 2 Have a video call with a
Are you willing to talk about researcher at your convenience
life experiences, emotional

states, and your sleep? 3 Receive a £10 Amazon voucher

This research aims to compare Nilkld Dehwmahdi
these factors in a group of

people at risk of developing
Bipolar Disorder to a non clinical
group. This will aim to help N
target the support offered to Georg' a Horne

those at risk of developing Trainee Clinical PSUChOlOgiSt (Researcher)

Bipolar in the future. Ghornel@sheffield.ac.uk
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Appendix C — Demographic information

1. What is your age?

2. What is your marital status?

Single

Married

Civil partnership
Cohabiting

Divorced

Separated

Widowed

Prefer not to answer.

3. What is your ethnic background?
o White — British
e  White — Irish

White — Gypsy or Irish Traveller

White — Any other background

Asian/Asian British — Indian

Asian/Asian British — Pakistani

Asian/Asian British — Bangladeshi

Asian/Asian British — Chinese

Asian/Asian British — Any other background
Black/Black British — African

Black/Black British — Caribbean

Black/Black British — Any other background
Mixed/Multiple Ethnic group — White and Black Caribbean
Mixed/Multiple Ethnic group — White and Black African
Mixed/Multiple Ethnic group — White and Asian
Mixed/Multiple Ethnic group — Any other backgrounds
Other ethnic group — Arab

Any other ethnic group — Please specify

Prefer not to answer.

4. What was your sex at birth?

Female

Male

Intersex

Prefer not to answer.

5. What gender do you identify as?

Male

140
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e Female

e Trans-gender

e Non-binary

e Other

e Prefer not to answer.

6. What is the highest level of education that you reached?
e Primary
e Secondary
e Further
e Higher

e Prefer not to answer.

7. How would you describe your current employment status?
e Full-time paid work (30 or more hours per week)
e Part-time paid work (Less than 30 hours per week)
e Full-time education
e Part-time education
e Full-time carer / homemaker (30 or more hours per week)
e Full-time unpaid volunteer (30 or more hours per week)
e Part-time unpaid volunteer (Less than 30 hours per week)
e On leave/Out of work due to illness or disability
e Retired
e Prefer not to answer.

8. How would you best describe your living situation?
e Living with family
e Living with friends
e Living with partner
e Living with children only
e Living with partner and child(ren)
e Living in a supported living accommodation
e Prefer not to answer.

9. What is your current postcode?

10. Is your current postcode the same as your postcode at the age of 17 (if this
applies)?

e Yes

e No. Please specify

e Prefer not to answer.
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11. Do you have any dependents?
° No
e Yes
e Prefer not to answer.
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Appendix D — SCID

Due to the significant length of the SCID interview schedule, this has not been
included within the appendices for the purpose of economy and brevity. This can be

made available upon request.
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Appendix E — PSQl

The Pittsburgh Sleep Quality Index (PSQI)

Instructions: The following questions relate to your usual sleep habits during the past month only. Your answers should

indicate the most accurate reply for the majority of days and nights in the past month. Please answer all questions.

During the past month,

. When have you usually gone to bed?

How long (in minutes) has it taken you to fall asleep each night?

. When have you usually gotten up in the morning?

. How many hours of actual sleep do you get at night? (This may be different than the number of hours
you spend in bed)

—

(521

. During the past month, how often have you had Not during | Less than Once or Three or
trouble sleeping because you... the past once a twice a more times
month (0) week (1) week (2) a week (3)

Cannot get to sleep within 30 minutes

. Wake up in the middle of the night or early morning

. Have to get up to use the bathroom

. Cannot breathe comfortably

Feel too cold
. Feel too hot
. Have bad dreams

a.
b
c
d
e. Cough or snore loudly
f.
g
h

i. Have pain

j. Other reason(s), please describe, including how often you
have had trouble sleeping because of this reason(s):

f=2}

. During the past month, how often have you taken medicine
(prescribed or “over the counter”) to help you sleep?

-

. During the past month, how often have you had trouble staying
awake while driving, eating meals, or engaging in social activity?

o

. During the past month, how much of a problem has it been for
you to keep up enthusiasm to get things done?

Very Fairly Fairly Very
good (0) good (1) bad (2) bad (3)
9. During the past month, how would you rate your sleep
quality overall?

Component 1 0 S0 T vttt e e e e e e C1
Component 2 #2 Score (<15min=0; 16-30 min=1; 31-60 min=2, >60 min=3) + #5a Score

(if sum is equal 0=0; 1-2=1; 3-4=2; 5-6=3) .. ..ttt ittt et C2
Component 3 #4 Score (5>7=0; 6-T=1; 5-6=2; <5=3) . vttt et e e C3
Component 4 (total # of hours asleep)/(total # of hours in bed) x 100

>859%=0, 75%-84%=1, 65%-T4%=2, <65%0=3 . ...\ 'ttt C4
Component 5 Sum of Scores #5b to #5j (0=0; 1-9=1; 10-18=2; 19-27=3) .. ... .o iiiiiiiiiiiiiiiinnnns C5
Component 6 B0 SO T ottt it e e e e e e C6
Component 7 #7 Score + #8 Score (0=0; 1-2=1; 3-4=2; 5-6=3) . ...\ttt Cc7

Add the seven component scores together Global PSQI Score

Reprinted from Journal of Psychiatric Research, 28(2), Buysse, D.J., Reynolds III, C.F., Monk, T.H., Berman, S.R., & Kupfer, D.J. The Pittsburgh
Sleep Quality Index: A New Instrument for Psychiatric Practice and Research, 193-213, Copyright 1989, with permission from Elsevier Science.
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Appendix F - ISS

ISS

For each of the following statements, please mark an “X” at the point on the line that best describes the
way you have felt over the past 24 hours. While there may have been some change during that time,
try to give a single summary rating for each item.

Today 0 100

my [ TR RO TR R PR R Y R Py P Y PR RPN TR R PR PN (|
mood is

changea

ble

Today | 0 100
feel [ TR RO TR R PR R Y R Py P Y PR RPN TR R PR PN (|
irritable

Today | 0 100
feel like

a [ TR RO TR R PR R Y R Py P Y PR RPN TR R PR PN (|
capable

person

Today | 0 100
feel like SR R RPN Y RN R AP R R R Y P R R R ) RPN PR I RO
people

are out

to get

me

Today | 0 100
actually SRR TR R R R R R R R R R TR Y P Y P (R RN N TP
feel

great

inside

Today | 0 100
feel [ TR RO TR R PR R Y R Py P Y PR RPN TR R PR PN (|
impulsiv

e

Today | 0 100
feel [ TR RO TR R PR R Y R Py P Y PR RPN TR R PR PN (|
depress

ed



Today
my
thoughts
are
going
fast

Today it
seems
like
nothing
will ever
work out
for me

Today |
feel
overacti
ve

Today |
feel as if
the
world is
against
me

Today |
feel
“sped
up”
inside

Today |
feel
restless

Today |
feel
argumen
tative

Today |
feel
energise
d

Today |
feel:

0

O Y | 1
0

O Y | 1
0

O Y | 1
0

O Y | 1
0

O Y | 1
0

O Y | 1
0

O Y | 1
0

O Y | 1
Depressed/Down
-50

Normal

100

100

100

100

50
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Appendix G — Participant Information Sheet

Exploring extreme beliefs and appraisals, sleep, and trauma
in non-clinical populations.

PARTICIPANT INFORMATION SHEET

You are invited to take part in a research study. It is important for you to understand why
the research is being done and what it will involve. The researcher who provided you with
this information sheet will be happy to answer any questions you might have, so feel free to
ask us if there is anything that is not clear or if you would like further information.

You may wish to read this sheet more than once. Please take time to decide whether you
wish to take part.

What is the purpose of the study?

The current study aims to utilise the data gathered from an existing research project
involving people who have been identified as being at high risk of developing bipolar
disorder and comparing the data gathered from these individuals to a non-clinical control
sample.

Whilst there is an extensive body of literature on bipolar disorder, the research focusing on
individuals who may be susceptible to developing the condition is still expanding. The
present study aims to compare the presence of extreme appraisals and beliefs, as well as
the impact of sleep and trauma in a non-clinical population to a sample of people deemed
to be at high risk of developing bipolar disorder.

It is hoped that the results of the research could inform the psychological support that is
offered to support individuals who are at high risk of developing bipolar disorder in the
future.

Why have | been asked to participate?

We are inviting people to take part in the study if they have not had previous experience of
being diagnosed with a mood disorder and/or had a history of experiencing mood swings. Mood
swings can be characterised by fluctuations in feeling very elevated in mood which can lead to
an increase in energy, activation, and talkativeness, and experiencing low mood which can lead
to sadness, fatigue, reduction in energy and enjoyment of activities that once brought you
happiness.

Do I have to take part?
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No. Your participation is voluntary, and it is entirely up to you to decide whether or not you
wish to take part. You should not feel under any pressure to decide. If you do decide to
take part in the study, you will be asked to sign a consent form. However, even after signing
the consent form, you are still able to withdraw up to 2 weeks after meeting with the
researcher for an assessment. You will not be required to provide a reason for the
withdrawal.

What will happen if | decide to take part?

You will be invited to meet one of our researchers through an online video conferencing
platform at a convenient date and time for you. Given the nature of some of the questions
asked as part of the assessment, it is advised that you find a confidential space for the
duration of the video call.

During this meeting, the researcher will provide you with further insight into the nature of
the research and offer an opportunity to answer any questions you may have. If you are
happy to partake in the study, the researcher will share with you a link to an electronic
consent form for completion. The researcher will talk through the consent form with you
and answer any queries you may have. If you require additional time to consider your
participation, this will be accommodated, and a follow-up appointment can be arranged if
needed.

Once consent has been obtained, the researcher will complete a detailed assessment with
you. This may involve the researcher asking about any difficulties you may have experienced
historically or currently regarding your mental health. The researcher may also ask you
about the nature of these difficulties and how they impact your life. As part of this
assessment, you will also complete some questionnaires with the researcher.

Your permission will be sought to audio-record the assessment. This is to allow another
member of the research team to check that the researcher is completing the assessment
the same way for each participant and reaching the same ratings. The recordings will be
destroyed after they have been listened to. You do not have to agree to the recording and
nothing will be recorded without your permission.

This assessment should take around 30-45 minutes to complete in total and you will be
offered as many breaks as you may need. If required, the assessment can be spaced out
across 2 video calls. In the event of technical difficulties arising, the researcher will
endeavour to support you in resolving any issues.

Will taking part in the study cost me anything?

No. The study will only involve your time. You will need to make the time to attend the
assessment with the researcher. However, please note that in order to complete the
assessment with the researcher, you will need to have access to a stable internet
connection for the duration of the video call.
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You will be reimbursed with a £10 Amazon gift voucher for your time.

What if something goes wrong?

Taking part in the study should involve no particular risks to you. However, it is possible that
the nature of some of the questions you are asked in the assessments may make you feel
uncomfortable or distressed. You do not have to answer any questions that you do not wish
to, and you will be offered a debrief at the end of the assessment.

If you have concerns or complaints about any aspect of this study, you can speak to
the researchers who will do their best to answer your questions. Their details are at the end
of this participant information sheet for your convenience.

If you wish to complain formally or to speak with the research supervisor, you can do so by
contacting Professor Richard Bentall on 0114 222 6530 or email r.bentall@sheffield.ac.uk.
You may also raise any complaints to the Head of Department by emailing psy-
hod@sheffield.ac.uk or the University of Sheffield Ethics and Research Integrity Manager,
Lindsay Unwin, at L.v.unwin@sheffield.ac.uk.

Who will have access to the information collected about me during the study?

Your records from the study will be confidential and only the research team will have access
to them. All your data from the study will be stored digitally on a secure server used by the
University of Sheffield.

Your information will not be shared with other people unless you give permission for us to
do so. The only exception to this is if, during your assessment with the researcher, you
provide us with information which indicates that either yourself or another person is at risk
of harm or danger. In these exceptional circumstances, we may need to share this
information with someone outside of the research team. However, wherever possible, we
would always discuss this with you beforehand.

What will happen to the results of the study?

After the study is completed, the results will be analysed and used by the researchers to
complete their thesis. This fulfils part of their doctoral training. The results of the study may
also be submitted for publication in a scientific journal. Presentations may be given at
scientific conferences as part of this dissemination. All the data that is made public will be
anonymous, which means that it would not be possible to identify you as having been
involved in the study.

Additional Information about your data
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New data protection legislation came into effect across the EU, including the UK, on 25 May
2018. As a result, we need to provide you with some further information relating to how
your personal information will be used and managed within this research project.

The University of Sheffield will act as the Data Controller for this study. This means that the
University is responsible for looking after your information and using it properly. In order to
for us to collect and use your personal information as part of this research project, we must
have a basis in law to do so. The basis that we are using is that the research is ‘a task in the

public interest’.

As some of the data that we will be collecting, will be defined in the legislation as more
sensitive (e.g., information about your health), we also need to let you know that we are
applying an additional condition in law: that the use of your data is ‘necessary for scientific
or historical research purposes’.

Further information, including details of how and why the University processes your
personal information, how we keep your information secure, and your legal rights (including
how to complain if you feel that your personal information has not been handled correctly),
can be found in the University’s Privacy Notice https://www.sheffield.ac.uk/govern/data-
protection/privacy/general.

Contact Information

Please find below the details of the researchers should you wish to make contact regarding
the study:

Nikki Dehmahdi Georgia Horne
Trainee Clinical Psychologist (Researcher)  Trainee Clinical Psychologist (Researcher)

Ndehmahdil@sheffield.ac.uk Ghornel@sheffield.ac.uk
University of Sheffield University of Sheffield
Department of Psychology Department of Psychology
Floor F, Cathedral Court Floor F, Cathedral Court

1 Vicar Lane 1 Vicar Lane

Sheffield Sheffield

S12LT S12LT
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Exploring extreme beliefs and appraisals, sleep, and trauma

in non-clinical populations.

Please tick the appropriate boxes

Yes | No

Taking Part in the Project

| have read and understood the participant information sheet dated
14/03/2024 or the project has been fully explained to me. (If you will answer
No to this question please do not proceed with this consent form until you are
fully aware of what your participation in the project will mean.)

| have been given the opportunity to ask questions about the project.

| agree to take part in the project. | understand that taking part in the project
will include a video call with a researcher, which will involve an interview and
completing some questionnaires.

I am happy for the video call to be audio recorded.

| understand that my taking part is voluntary and that | can withdraw from the
study up to two weeks after completing the assessments; | do not have to give
any reasons for why | no longer want to take part and there will be no adverse
consequences if | choose to withdraw.

How my information will be used during and after the project

| understand my personal details such as name, phone number, address and
email address etc. will not be revealed to people outside the project.

| understand and agree that my words may be quoted in publications, reports,
web pages, and other research outputs. | understand that | will not be named
in these outputs unless | specifically request this.

| understand and agree that other authorised researchers will have access to
this data only if they agree to preserve the confidentiality of the information
as requested in this form.

| understand and agree that other authorised researchers may use my data in
publications, reports, web pages, and other research outputs, only if they
agree to preserve the confidentiality of the information as requested in this
form.

So that the information you provide can be used legally by the rese

archers

| agree to assign the copyright | hold in any materials generated as part of this
project to The University of Sheffield.

Name of participant Signature..........ccoovevenenen. Date:
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Name of researcher Signature:...........cccocvverenns Date:.......cccueen.

Project contact details for further information

Lead Researchers: Georgia Horne (Trainee Clinical Psychologist, ghornel@sheffield.ac.uk)
Nikki Dehmahdi (Trainee Clinical Psychologist, ndehmahdil@sheffield.ac.uk)

Research Supervisor: Professor Richard Bentall (r.bentall@sheffield.ac.uk)

Address:

University of Sheffield
Department of Psychology
Floor F, Cathedral Court

1 Vicar Lane

Sheffield

S12LT

In the event of a complaint, please contact the Head of Psychology at psy-
hod@sheffield.ac.uk or the University of Sheffield Ethics and Research Integrity Manager,
Lindsay Unwin, at l.v.unwin@sheffield.ac.uk.



mailto:ghorne1@sheffield.ac.uk
mailto:ndehmahdi1@sheffield.ac.uk
mailto:r.bentall@sheffield.ac.uk
mailto:psy-hod@sheffield.ac.uk
mailto:psy-hod@sheffield.ac.uk
mailto:l.v.unwin@sheffield.ac.uk

153

Appendix | — Debrief Sheet

Exploring extreme beliefs and appraisals, sleep, and trauma in non-
clinical populations

DEBRIEF SHEET

This study aimed to compare the presence of extreme appraisals and beliefs, as well as the
impact of sleep and trauma in a non-clinical population to a sample of individuals deemed to
be at risk of developing bipolar disorder. You were asked questions about any difficulties
that you may have experienced currently, or historically, with your mental health. You also
completed some questionnaires with the researcher. Having this information will allow the
researchers to look at the presence of these different factors in the two groups, and to make
comparisons. By doing so, it is hoped that the research could help to inform the
psychological support that is offered to individuals at risk of developing bipolar disorder in
the future.

We would like to thank you for participating in this research. Your time and thoughtful
responses are greatly appreciated.

If participating in this study has raised any concerns for you, please contact:

e YourGP

e Samaritans on 116 123 (free 24-hour helpline)
e SHOUT via text on 85258

e NHS111

e Inan emergency, please call 999

If you wish to withdraw your data, you can do so without reason by emailing one of the

researchers listed below and providing details of your email address that was registered in
the study. You can withdraw your data up to two weeks after completing the entire study.

Project contact details for further information

Lead Researchers:

Georgia Horne (Trainee Clinical Psychologist, ghornel@sheffield.ac.uk)

Nikki Dehmahdi (Trainee Clinical Psychologist, ndehmahdil@sheffield.ac.uk)

Research Supervisor: Professor Richard Bentall (r.bentall@sheffield.ac.uk)

In the event of a complaint, please contact the Head of Psychology at psy-
hod@sheffield.ac.uk or the University of Sheffield Ethics and Research Integrity Manager,
Lindsay Unwin, at |.v.unwin@sheffield.ac.uk.
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Appendix J — Ethical Approval

The

University

3 Of
Sheffield.

Downloaded: 15/04/2024
Approved: 15/04/2024

Nikki Dehmahdi

Registration number: 220237871

Psychology

Programme: Doctorate in Clinical Psychology

Dear Nikki

PROJECT TITLE: The role of extreme beliefs and appraisals, sleep, and trauma in an at-risk population for bipolar disorder: A comparison
with non-clinical controls
APPLICATION: Reference Number 057637

On behalf of the University ethics reviewers who reviewed your project, | am pleased to inform you that on 15/04/2024 the above-named
project was approved on ethics grounds, on the basis that you will adhere to the following documentation that you submitted for ethics review:

University research ethics application form 057637 (form submission date: 04/04/2024); (expected project end date: 01/05/2025).
Participant information sheet 1132160 version 4 (14/03/2024).

Participant consent form 1132161 version 1 (19/01/2024).

Participant consent form 1134828 version 1 (14/03/2024).

If during the course of the project you need to deviate significantly from the above-approved documentation please inform me since written
approval will be required.

Your responsibilities in delivering this research project are set out at the end of this letter.

Yours sincerely

Department Of Psychology Research Ethics Committee
Ethics Administrator
Psychology

Please note the following responsibilities of the researcher in delivering the research project:

« The project must abide by the University's Research Ethics Policy: https://www.sheffield.ac.uk/research-services/ethics-integrity/policy

« The project must abide by the University's Good Research & Innovation Practices Policy:
https://www.sheffield.ac.uk/polopoly_fs/1.671066!/file/GRIPPolicy.pdf

o The researcher must inform their supervisor (in the case of a student) or Ethics Administrator (in the case of a member of staff) of any
significant changes to the project or the approved documentation.

« The researcher must comply with the requirements of the law and relevant guidelines relating to security and confidentiality of personal
data.

« The researcher is responsible for effectively managing the data collected both during and after the end of the project in line with best
practice, and any relevant legislative, regulatory or contractual requirements.
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Appendix K - SPSS Demographic Output

Gender
Group * Gender Crosstabulation
Gender
Male Female Total
Group Control Count 11 53 64
% within Group 17.2% 82.8% 100.0%
% within Gender 34.4% 49.1% 45.7%
% of Total 7.9% 37.9% 45.7%
BAR Count 21 55 76
% within Group 27.6% 72.4% 100.0%
% within Gender 65.6% 50.9% 54.3%
% of Total 15.0% 39.3% 54.3%
Total Count 32 108 140
% within Group 22.9% 77.1% 100.0%
% within Gender 100.0% 100.0% 100.0%
% of Total 22.9% 77.1% 100.0%
Chi-Square Tests
Asymptotic
Significance Exact Sig. (2-  Exact Sig. (1-
Value df (2-sided) sided) sided)
Pearson Chi-Square 2.149? 1 .143
Continuity Correction® 1.598 1 .206
Likelihood Ratio 2.185 1 .139
Fisher's Exact Test .162 .103
Linear-by-Linear 2.134 1 .144
Association
N of Valid Cases 140

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 14.63.
b. Computed onlv for a 2x2 table

Age
Group Statistics
Std. Std. Error
Group N Mean Deviation Mean
Age  Control 64 19.73 2.405 .301

BAR 76 20.53 2.840 .326




Independent Samples Test
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a. 18 cells (90.0%) have expected count less than 5. The

minimum expected count is .46.

Levene's
Test for
Equality of
Variances t-test for Equality of Means
95% Confidence
Interval of the
Significance Difference
One- Two-
Sided Sided Mean Std. Error
F  Sig. t df p p Difference Difference Lower Upper
Age Equal 5.801 .017 - 138 .040 .080 -.792 450 - .097
variances 1.761 1.681
assumed
Equal - 137.993 .038 .076 -.792 443 - .085
variances 1.786 1.669
not
assumed
Ethnicity
Chi-Square Tests
Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 19.906° 9 .019
Likelihood Ratio 24.995 9 .003
Linear-by-Linear 6.422 1 .011
Association
N of Valid Cases 140
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Chi-Square Tests
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Asymptotic
Significance  Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 89.7852 1 <.001
Continuity Correction®  86.597 1 <.001
Likelihood Ratio 103.581 1 <.001
Fisher's Exact Test <.001 <.001
Linear-by-Linear 89.143 1 <.001
Association
N of Valid Cases 140

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is

31.09.
b. Computed only for a 2x2 table

Employment

Chi-Square Tests

Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 77.675°% 3 <.001
Likelihood Ratio 96.925 3 <.001
Linear-by-Linear 26.969 1 <.001

Association
N of Valid Cases

a. 2 cells (25.0%) have expected count less than 5. The

minimum expected count is .91.
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Independent Samples Test
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Levene's
Test for
Equality
of
Variance
S t-test for Equality of Means
95%
Confidence
Significan Interval of the
ce Difference
One Two Std.
- - Mean Error
Sig Side Side Differen Differen
F . t df dp dp ce ce Lower Upper
CurrentiMDDe Equal 3.87 .05 8.53 136 <.00 <.00 3.84253 44997 2.952 4.732
cile varianc 8 1 9 1 1 68 38
es
assum
ed
Equal 8.41 121.6 <.00 <.00 3.84253 .45650 2.938 4.746
varianc 7 36 1 1 82 24
es not
assum
ed

Independent-Samples Mann-Whitney U
Test Summary

Total N 138
Mann-Whitney U 785.500
Wilcoxon W 3711.500
Test Statistic 785.500
Standard Error 231.306
Standardized Test -6.790
Statistic

Asymptotic Sig.(2-sided <.001

test)




Appendix L — SPSS output for clinical data

PTSD

Group * PTSDDiagnosis Crosstabulation
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PTSDDiagnosis
No Yes Total
Group Control Count 62 0 62
% within Group 100.0% 0.0% 100.0%
% within 60.2% 0.0% 50.0%
PTSDDiagnosis
% of Total 50.0% 0.0% 50.0%
BAR Count 41 21 62
% within Group 66.1% 33.9% 100.0%
% within 39.8% 100.0% 50.0%
PTSDDiagnosis
% of Total 33.1% 16.9% 50.0%
Total Count 103 21 124
% within Group 83.1% 16.9% 100.0%
% within 100.0% 100.0% 100.0%
PTSDDiagnosis
% of Total 83.1% 16.9%  100.0%
Chi-Square Tests
Asymptotic
Significance  Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 25.2822 <.001
Continuity Correction® 22.931 <.001
Likelihood Ratio 33.424 <.001
Fisher's Exact Test <.001 <.001
Linear-by-Linear 25.078 <.001
Association
N of Valid Cases 124

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is

10.50.
b. Computed only for a 2x2 table



ReexperiencingMet

Cumulative
Frequency Percent Valid Percent Percent
Valid No 56 40.0 88.9 88.9
Yes 7 5.0 11.1 100.0
Total 63 45.0 100.0
Missing 444.00 1 7
System 76 54.3
Total 77 55.0
Total 140 100.0
AvoidanceMet
Cumulative
Frequency Percent Valid Percent Percent
Valid No 61 43.6 96.8 96.8
Yes 2 1.4 3.2 100.0
Total 63 45.0 100.0
Missing 444.00 1 7
System 76 54.3
Total 77 55.0
Total 140 100.0
HyperarousalMet
Cumulative
Frequency Percent Valid Percent Percent
Valid No 61 43.6 98.4 98.4
Yes 1 7 1.6 100.0
Total 62 44.3 100.0
Missing 444.00 v
888.00 7
System 76 54.3
Total 78 55.7
Total 140 100.0
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Chi-Square Tests
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Asymptotic
Significance  Exact Sig. Exact Sig.
Value df (2-sided) (2-sided) (1-sided)
Pearson Chi-Square 19.4442 1 <.001
Continuity Correction® 17.549 <.001
Likelihood Ratio 22.876 <.001
Fisher's Exact Test <.001 <.001
Linear-by-Linear 19.271 <.001
Association
N of Valid Cases 112

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is

12.00.

b. Computed only for a 2x2 table

Descriptive Statistics
Dependent Variable: Total score

Std.

ThreeGroups UpdatedEducation Mean Deviation N
Control Not reached higher 4.6000 2.40832 5

education

Reached higher 5.6842 2.67367 57

education

Total 5.5968 2.65169 62
BAR with PTSD  Not reached higher 11.8182 3.15652 11

education

Reached higher 9.0000 1

education

Total 11.5833 3.11764 12
BAR without Not reached higher 9.4800 3.41711 25
PTSD education

Reached higher 9.2500 2.21736 4

education

Total 9.4483 3.24682 29
Total Not reached higher 9.5122 3.81525 41

education



162

Reached higher 5.9677 2.78148 62

education

Total 7.3786 3.65716 103

Tests of Between-Subjects Effects
Dependent Variable: Total score
Type Il Sum Mean Partial Eta

Source of Squares df Square F Sig. Squared
Corrected Model 546.1332 6 91.022 10.681 <.001 400
Intercept 779.015 1 779.015 91.414 <.001 488
CurrentiIMDDecile .042 1 .042 .005 944 .000
ThreeGroups 170.101 2 85.050 9.980 <.001 A72
UpdatedEducation 2.223 1 2.223 .261 .611 .003
ThreeGroups * 12.363 2 6.181 725 487 .015
UpdatedEducation
Error 818.100 96 8.522
Total 6972.000 103
Corrected Total 1364.233 102

a. R Squared = .400 (Adjusted R Squared = .363)

Estimates
Dependent Variable: Total score

95% Confidence Interval
Lower

ThreeGroups Mean  Std. Error Bound Upper Bound
Control 5.1492 .687 3.785 6.512
BAR with PTSD 10.4062 1.525 7.378 13.433
BAR without 9.3532 .803 7.759 10.948
PTSD

a. Covariates appearing in the model are evaluated at the following

values: CurrentIMDDecile = 6.3010.

Pairwise Comparisons

Dependent Variable: Total score

95% Confidence Interval

Mean for Difference®
(N J) Difference (I-  Std. Lower Upper
ThreeGroups  ThreeGroups J) Error Sig.” Bound Bound
Control BAR with PTSD -5.257" 1.675 .007 -9.339 -1.175



BAR without
PTSD

BAR with PTSD Control

BAR without
PTSD

BAR without
PTSD
Control

BAR with PTSD

-4.205 1.071
5.257 1.675

1.052 1.719
4.205 1.071
-1.052 1.719

<.001

.007
1.000

<.001
1.000
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-6.814

1.175
-3.137

1.596
-5.242

-1.596

9.339
5.242

6.814
3.137

Based on estimated marginal means
*. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Bonferroni.

ISS

ThreeGroups * Hypomanic, mixed, euthymic, depressed
Crosstabulation
Hypomanic, mixed, euthymic, depressed

Hypomani Mixed Euthymi Depressio
a state n Total
ThreeGroup Contr Count 6 0 54 4 64
s ol % within 94% 0.0% 84.4% 6.3% 100.0

ThreeGroup %

S

% within 28.6% 0.0% 88.5% 28.6% 959.3%

Hypomanic,

mixed,

euthymic,

depressed

% of Total 56% 0.0% 50.0% 3.7% 59.3%
BAR Count 3 5 3 1 12
with % within 25.0% 41.7% 25.0% 8.3% 100.0
PTSD ThreeGroup %

S

% within 14.3% 41.7% 4.9% 71% 11.1%

Hypomanic,

mixed,

euthymic,

depressed

% of Total 28% 4.6% 2.8% 0.9% 11.1%

Count 12 7 4 9 32
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BAR % within 37.5% 21.9% 12.5% 28.1% 100.0
withou ThreeGroup %
t S
PTSD % within 57.1% 58.3% 6.6% 64.3% 29.6%
Hypomanic,
mixed,
euthymic,
depressed
% of Total 11.1% 6.5% 3.7% 8.3% 29.6%
Total Count 21 12 61 14 108
% within 19.4% 11.1%  56.5% 13.0% 100.0
ThreeGroup %
S
% within 100.0% 100.0 100.0% 100.0% 100.0
Hypomanic, % %
mixed,
euthymic,
depressed
% of Total 19.4% 11.1%  56.5% 13.0% 100.0
%
Chi-Square Tests
Asymptotic
Significance
Value df (2-sided)
Pearson Chi-Square 59.4032 6 <.001
Likelihood Ratio 64.831 6 <.001
Linear-by-Linear 8.683 1 .003
Association
N of Valid Cases 108

a. 5 cells (41.7%) have expected count less than 5. The

minimum expected count is 1.33.



ISS — Activation Subscale

Descriptive Statistics
Dependent Variable: Sum of items 6,8,10,12,13
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Std.

ThreeGroups UpdatedEducation Mean Deviation N
Control Not reached higher 112.0000 50.69517 5

education

Reached higher 68.5965 69.08687 57

education

Total 72.0968 68.50002 62
BAR with PTSD  Not reached higher 232.2727 125.88415 11

education

Reached higher 160.0000 1

education

Total 226.2500 121.82560 12
BAR without Not reached higher 208.2143 134.75255 28
PTSD education

Reached higher 101.7500 92.44232 4

education

Total 194.9062 133.87292 32
Total Not reached higher 203.2955 128.55269 44

education

Reached higher 72.2097 70.69518 62

education

Total 126.6226 117.82582 106

Tests of Between-Subjects Effects
Dependent Variable: Sum of items 6,8,10,12,13
Type [l Sum Mean Partial Eta
Source of Squares df Square F Sig. Squared
Corrected Model 508194.9592 6 84699.160 8.831 <.001 .349
Intercept 207914.235 1 207914.23 21.678 <.001 .180
5

CurrentiIMDDecile 2433.419 1 2433.419 .254 .616 .003
ThreeGroups 55659.024 2 27829.512 2.902 .060 .055
UpdatedEducation 33071.146 1 33071.146 3.448 .066 .034
ThreeGroups * 7969.690 2 3984.845 415 .661 .008
UpdatedEducation
Error 949511.947 99  9591.030
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Total 3157236.00 106
0

Corrected Total 1457706.90 105
6

a. R Squared = .349 (Adjusted R Squared = .309)

Pairwise Comparisons
Dependent Variable: Sum of items 6,8,10,12,13

95% Confidence Interval

Mean for Difference?®
(N J) Difference (I-  Std. Lower Upper
ThreeGroups  ThreeGroups J) Error Sig.? Bound Bound
Control BAR with PTSD -107.823 56.151 173 -244.569 28.923
BAR without -69.148  35.850 170 -156.455 18.159
PTSD
BAR with PTSD Control 107.823 56.151 173 -28.923 244 .569
BAR without 38.675 57.663 1.000 -101.754 179.104
PTSD
BAR without Control 69.148 35.850 170 -18.159 156.455
PTSD BAR with PTSD -38.675 57.663 1.000 -179.104 101.754

Based on estimated marginal means
a. Adjustment for multiple comparisons: Bonferroni.

Univariate Tests
Dependent Variable: Sum of items 6,8,10,12,13

Sum of Mean Partial Eta

Squares df Square F Sig. Squared
Contrast 55659.024 2 27829.512 2.902 .060 .055
Error 949511.947 99 9591.030

The F tests the effect of ThreeGroups. This test is based on the linearly independent
pairwise comparisons among the estimated marginal means.
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Dependent Variable: Sum of items 7,9

Descriptive Statistics
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Std.

ThreeGroups UpdatedEducation Mean Deviation N
Control Not reached higher 4.0000 8.94427 5

education

Reached higher 10.8772 17.95637 57

education

Total 10.3226 17.45887 62
BAR with PTSD  Not reached higher 89.0909 63.51449 11

education

Reached higher 200.0000 1

education

Total 98.3333 68.50127 12
BAR without Not reached higher 64.7500 56.53096 28
PTSD education

Reached higher 126.7500 69.08147 4

education

Total 72.5000 60.65662 32
Total Not reached higher 63.9318 59.43274 44

education

Reached higher 21.4032 43.41506 62

education

Total 39.0566 54.63399 106

Tests of Between-Subjects Effects
Dependent Variable: Sum of items 7,9
Type [l Sum Mean Partial Eta

Source of Squares df Square F Sig. Squared
Corrected Model 154367.1662 6 25727.861 16.015 <.001 493
Intercept 82602.974 1 82602.974 51.418 <.001 342
CurrentIMDDecile 274.555 1 274.555 A71 .680 .002
ThreeGroups 88422.691 2 44211.345 27.520 <.001 357
UpdatedEducation 20476.568 1 20476.568 12.746 <.001 114
ThreeGroups * 11514.201 2 5757.101 3.584 .031 .068

UpdatedEducation
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Error 159044.494 99 1606.510
Total 475106.000 106
Corrected Total 313411.660 105

a. R Squared = .493 (Adjusted R Squared = .462)

Pairwise Comparisons
Dependent Variable: Sum of items 7,9

95% Confidence Interval

Mean for Difference®
(N J) Difference (I-  Std. Lower Upper
ThreeGroups  ThreeGroups J) Error Sig.P Bound Bound
Control BAR with PTSD -136.440° 22.981 <.001 -192.406 -80.474
BAR without -86.812° 14.672 <.001 -122.544 -51.080
PTSD
BAR with PTSD Control 136.440° 22.981 <.001 80.474 192.406
BAR without 49.628 23.600 114 -7.845 107.102
PTSD
BAR without Control 86.812° 14.672 <.001 51.080 122.544
PTSD BAR with PTSD -49.628 23.600 114 -107.102 7.845

Based on estimated marginal means
*. The mean difference is significant at the .05 level.
b. Adjustment for multiple comparisons: Bonferroni.

Univariate Tests
Dependent Variable: Sum of items 7,9

Sum of Mean Partial Eta

Squares df Square F Sig. Squared
Contrast 88422.691 2 44211.345 27.520 <.001 357
Error 159044.494 99 1606.510

The F tests the effect of ThreeGroups. This test is based on the linearly independent
pairwise comparisons among the estimated marginal means.



