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Both chapters of this doctoral thesis focus on investigating the impact of childhood adversity.  

The first chapter is a systematic review which aimed to identify, summarise and critically 
evaluate the research investigating the relationship between childhood trauma and 
posttraumatic growth (PTG), including mediating and moderating factors. Following 
PRISMA guidelines, a systematic literature search on three electronic databases (PsychInfo, 
Medline and Web of Science), nine articles were identified to meet the inclusion and 
exclusion criteria. A quality assessment of the nine included studies was conducted and a 
narrative synthesis undertaken. Six of the nine studies included in the review found a 
nonsignificant relationship between childhood trauma and PTG. Significant mediations 
included avoidant coping, social support, intrusions, emotion regulation difficulties, 
attachment style, acceptance, trauma event centrality and resilience. Significant moderators 
included social and emotional resources and the presence of prosocial adults. Limitations and 
implications for clinical practice and future research were discussed. 

The second chapter is an empirical paper, which aimed to test a central claim of the theory 
of latent vulnerability by using an experimental design to examine whether bias to threat 
poses an advantage within an adverse environment and whether this advantage is predicted by 
ACEs and symptoms of anxiety, paranoia and depression. Upon completion of a pilot phase 
which used a sample of university students (n=12) recruited via SONA, the experimental 
study recruited a general adult population sample (n=105) via Prolific. Participants completed 
one flanker task assessing bias to threat and four self-report questionnaires assessing ACEs 
and symptoms of depression, anxiety and paranoia. Participants completed two virtual maze 
tasks assessing spatial navigation in neutral and adverse environments. Multiple linear 
regressions revealed that bias to threat did not predict maze latency, and that neither ACEs 
nor current symptoms of depression, anxiety or paranoia predicted maze. Pearson’s 
correlation evidenced significant associations between different indicators of bias to threat, 
ACEs and latency variance. Limitations, implications and future research were discussed.
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Chapter 1 Childhood Trauma and Posttraumatic 

Growth: A Systematic Review 

1.1 Abstract 

The World Health Organisation (WHO) recognises childhood trauma as a global 

human rights and public health problem. The research literature has established its impact on 

psychopathology and life trajectory, but also suggested that childhood trauma can lead to 

Posttraumatic Growth (PTG) which refers to positive psychological changes and enhanced 

functioning. This review investigated the relationship between childhood trauma and PTG, 

including mediating and moderating factors. Following PRISMA guidelines, nine articles 

were identified by systematically searching three electronic databases (PsychInfo, Medline 

and Web of Science). Five studies showed a nonsignificant relationship, and three studies 

showed a significant relationship between childhood trauma and PTG with small effect sizes 

(r= -.187-.23). The relationship was significantly mediated by avoidant coping, social 

support, intrusions, emotion regulation difficulties, attachment style, acceptance, trauma 

event centrality and resilience. Social and emotional resources and the presence of prosocial 

adults were found to significantly moderate the relationship. A quality assessment revealed 

that the quality of the evidence was weak for all nine studies. Limitations and implications for 

clinical practice and future research are discussed. 
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1.2 Introduction 

The World Health Organisation (WHO) considers childhood adversity to be a global 

human rights and public health problem. The WHO defines childhood trauma and adversity 

as any form of emotional or physical mistreatment, abuse, neglect or exploitation which lead 

to potential or actual harm to a child (Butchart et al., 2006). This review will use the terms 

‘childhood trauma’ and ‘childhood adversity’ interchangeably and in reference to the WHO 

definition.  

It is estimated that one in four children are exposed to adversity at some point in their 

lives (Lippard & Nemeroff, 2023). The research literature has long established the impact of 

childhood trauma on development (McCrory & Viding, 2015), suggesting it is the strongest 

predictor of psychopathology (McKay et al., 2022). 41.2% of individuals with disruptive 

disorders have a history of adverse childhood experiences (ACEs). This figure is 32.4% for 

anxiety disorders, 26.2% for mood disorders and 21.0% for substance disorders. While these 

figures refer to disorders emerging across the lifespan, the rates of disorders emerging in 

childhood are higher compared to adulthood. An estimated 44.6% of 20 different DSM-IV 

disorders, including anxiety, mood disorders, substance misuse and disruptive behaviour, 

which occur in childhood, are associated with childhood adversity or trauma. This figure is 

25.9% for the same mental health disorders occurring in adult life (Green et al., 2010). For 

individuals with ACEs, depression has been found to be more severe and less responsive to 

treatment when compared to individuals without ACEs (Nanni et al., 2012).  

Childhood trauma and adversity can also serve as a catalyst for positive changes and 

enhanced functioning (Sheridan & Carr, 2020; Tedeschi & Calhoun, 2004). As a result, the 

study of Posttraumatic Growth (PTG) has received increasing empirical attention in recent 

years (Tranter et al., 2021; Woodward & Joseph, 2003). The concept of PTG was firstly 
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developed by Tedeschi and Calhoun (Tedeschi & Calhoun, 1995) nearly 30 years ago based 

on the research literature on adult trauma, including sexual assault and military combat. A 

more detailed version of the PTG model has been developed in recent years (Tedeschi et al., 

2018), defining PTG as the positive psychological changes which an individual experiences 

following trauma or adversity. This include growth in one or more of the five PTG 

subdomains, including new possibilities, relating to others, personal strength, spiritual change 

and appreciation of life (Tedeschi & Calhoun, 1996). To our knowledge, a separate definition 

for PTG emerging from childhood trauma does not exist. As such, research investigating 

PTG in the context of childhood trauma tends to use the PTG definition provided by Tedeschi 

& Calhoun (1996), measuring growth across the same five domains (Kilmer et al., 2023). 

PTG is not thought to simply result from the traumatic event itself but arises from 

meaning making and lessons which the individual learns through their struggle in dealing 

with the aftermath and new reality following trauma (Tedeschi et al., 2018). As a result, PTG 

leads to an enhanced level of functioning which, importantly, exceeds pre-trauma 

functioning. This makes it a transformational process which goes beyond resilience and 

recovery (Tedeschi & Calhoun, 2004). PTG has mostly been studied in adult trauma 

populations, which has evidenced its relationships with several environment, demographic, 

social and psychological factors.  

Environmental factors such as trauma severity have been found to be significantly 

positively related to PTG (r=0.07) (Helgeson et al., 2006). Demographic factors includes 

gender (r=-.08) and age (r=-.07), with results suggesting that females report significantly 

higher PTG than males (Helgeson et al., 2006) and that gender differences in PTG increase 

with age (Vishnevsky et al., 2010). In addition, belonging to an ethnic minority group has 

been shown to be significantly associated with higher PTG (r=.11) (Helgeson et al., 2006). 

Social factors significantly associated with PTG include social support (r=0.26) and 
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religiosity/spirituality (r=0.23) (Prati & Pietrantoni, 2009). Psychological factors include 

processes related to distress response such as perceived stress (r=0.14) and intrusive 

cognitions (r=0.18) which have been found to be significantly positively associated with PTG 

(Helgeson et al., 2006). Psychological processes related to dealing with the aftermath of the 

trauma include positive reappraisal (r=0.38), acceptance (r=0.20), denial (r=0.16) (Helgeson 

et al., 2006), optimism (r=0.23) and religious coping (r=0.38) (Prati & Pietrantoni, 2009). 

PTG has also been found to be significantly positively associated with secure attachment 

style (r =  0.21) and negatively associated with dismissive attachment style (r = −0.12), which 

have also been found to impact on how individuals cope with childhood trauma (Gleeson et 

al., 2021). PTG has also been found to be significantly positively associated with well-being 

(r=0.22) and negatively associated with depression (r=-0.09), illustrating its positive impact 

on mental health (Helgeson et al., 2006). 

Whilst the presented evidence is for trauma experienced during adulthood, the evidence 

base on PTG following trauma experienced during childhood is emerging such that a review 

of the literature is now warranted (Kilmer et al., 2023). Whilst a recent review investigated 

PTG following sexual assault in adult women (Fayaz, 2023), this novel review will consider 

both genders, include a broader range of trauma categories and focus on trauma occurring 

during childhood. The current review will investigate the relationship between PTG and the 

most common forms of childhood adversity, including psychological abuse, physical abuse, 

sexual abuse, physical neglect, emotional neglect and household dysfunction (Felitti et al., 

1998; Gardner et al., 2019). 
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1.3 Current Study 

The aim of the current review is to investigate the relationship between childhood 

trauma and PTG. By summarising the findings from the included studies, this review will  

address the following two research questions: 

1. What is the association between childhood trauma and PTG?  

2. What factors mediate and moderate the relationship between childhood trauma and PTG?  

1.4 Method 

1.4.1 Search Strategy 

Initial scoping searches were conducted in April 2023. The review was then registered 

on PROSPERO (CRD42023488700) and a systematic search was conducted in December 

2023. The review followed the Preferred Items for Systematic Reviews and Meta-Analysis 

(PRISMA) guidelines (Page et al., 2021). Using a narrative synthesis approach, a summary of 

the data is presented. A meta-analysis was not performed. Whilst the included studies 

measured the same outcome (PTG), there was a lack of information about common time 

points (time since trauma exposure) across the studies and, as such, a statistical synthesis of 

the included studies is not recommended (Boland et al., 2017).  

Three electronic databases were searched, including PsychInfo (through EBSCO), 

Medline (through EBSCO) and Web of Science. The two key terms, posttraumatic growth 

and childhood trauma, from the research question directed the search terms, which were 

further informed by the initial scoping search conducted in April 2023. Using the Boolean 

operators, the search terms, which were limited to the heading, keyword, author keyword, 

title or abstract section of the paper, included “adverse childhood experienc*" OR “ACES” 

OR "child* abuse" OR "child* neglect" OR "child* trauma* in addition to “posttraumatic 
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growth" OR "post-traumatic growth" OR "post traumatic growth" OR “PTG” (Appendix B 

shows the systemic use of search terms across the three electronic databases). Implemented 

limiters, including source and language, helped focus the literature search to articles written 

in English and published in academic journals. The search did not include date limits in terms 

of publication year. 

1.4.2 Eligibility Criteria 

Inclusion criteria were: Original empirical quantitative studies published in English, 

using a cross-sectional or longitudinal study design and with participants (children, 

adolescents or adults) with experiences of childhood trauma specified as psychological abuse, 

physical abuse, sexual abuse, physical neglect, emotional neglect or household dysfunction 

(Felitti et al., 1998; Gardner et al., 2019). To improve the quality of the evidence included in 

the current review, studies were required to use valid and reliable measures of childhood 

trauma and PTG, which could include widely used self-report or informant (e.g. parent or 

teacher) questionnaires with well-known psychometric properties or less known 

questionnaires with reported reliability (α).  

Exclusion criteria were: Qualitative studies, systematic reviews and meta-analyses, 

intervention studies, studies investigating childhood trauma or PTG as mediators in other 

relationships, grey literature, dissertations, conference abstracts and studies only measuring 

single subdomains of PTG, to ensure that growth was measured in more than one domain. In 

addition, studies where participants had not experienced trauma themselves, e.g., 

intergenerational trauma, were also excluded from the review. Similarly, studies investigating 

adversity outside of intrafamilial adversity, i.e., studies investigating posttraumatic growth in 

the context of physical illness, natural disasters, terror attacks and COVID-19 were also 

excluded. 
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1.4.3 Study Selection 

The PRISMA Flow Diagram (Figure 1.1; Page et al., 2021) illustrates the systematic 

approach to screening, excluding and selecting papers for this review. The systematic search 

resulted in 267 papers. After limiting the searches to only include papers written in English 

and published in academic journals, 202 papers were identified. Using the EndNote 

duplication removal function, 77 duplicates were automatically removed. Afterwards, the list 

of articles were screened manually. A total number of 125 titles and abstracts were screened 

via Endnote, which resulted in exclusion of a further 104 papers. As a result, 21 papers were 

identified as eligible for full text screening. During this process, 12 papers were excluded, 

leaving 9 papers to be included in this review.  

All papers were screened and reviewed by two independent raters at the title- and 

abstract screening stage and the full text screening stage. There was a 92.19% agreement 

amongst the two raters in the title and abstract screening phase due to 10 discrepancies with 

an interrater reliability classified as ‘moderate agreement’ (k=0.50). There was 95.23% 

agreement in the full text screening phase due to one discrepancy, which was resolved via 

discussion. The interrater reliability was classified as ‘almost perfect agreement’ (k=0.90) 

(Landis & Koch, 1977).  

 

Figure 1.1 PRISMA Flow Diagram 
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1.4.4 Quality Assessment  

The quality of the included studies was assessed using the Effective Public Health 

Practice Project (EPHPP) assessment tool (http://www.city.hamilton.on.ca/phcs/EPHPP/), 

which was selected because of its generic application to a variety of quantitative study 

designs, including cross-sectional studies, investigating health-related topics, and because its 

content and construct validity has been established (Thomas et al., 2004).  

The EPHPP assesses quality within six domains (selection bias, study design, 

confounders, blinding, data collection method and withdrawals/dropouts) from which it 

provides a global quality score (Armijo-Olivo et al., 2012). Each domain can be rated as 

weak, moderate or strong according to a standardised guide. The global quality score 

ultimately depends on the total number of weak domain scores with a strong global rating 

containing zero weak domain scores, a moderate global rating containing one week domain 
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score, and a weak global rating containing a minimum of two weak domain scores (Thomas 

et al., 2004). Two independent raters conducted quality assessments for all papers. Any 

disagreements were resolved via discussion.  

All nine studies obtained a weak global quality rating. Items which rated low for all 

nine studies referred to study design and confounders as all the studies used a cross-sectional 

design and did not consider potential confounders. Items which rated moderate for all nine 

studies included blinding and withdrawal. 

1.5 Results 

1.5.1 Study Characteristics 

Studies were published between 2017 to 2023. All nine studies used a cross-sectional 

design with sample sizes ranging from 139 to 1,028. Studies were conducted in the USA 

(k=4), UK (k=3), China (k=1) and Indonesia (k=1). All nine included papers received a weak 

global quality score as illustrated in Table 1.1.  

Participants in all nine studies had historic experiences of childhood maltreatment, 

which was assessed retrospectively via self-report questionnaires. Whilst two studies used a 

version (standard or short form) of the Childhood Trauma Questionnaire (CTQ; Pennebaker 

& Susman, 1988)  and two studies used a version (standard or short form) of the Adverse 

Childhood Experiences Checklist (ACE; Felitti et al., 1998), the majority of studies (k=5) all 

used different measurement tools for childhood trauma. All nine studies used the 

Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun, 1996) to measure PTG. 
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Table 1.1 Quality Assessment Ratings 

Author Selection bias Study 
design 

Confounders Blinding Data Method 
Collection 

Withdrawals and 
Dropouts 

Global 
Score 

Brooks et al.  
(2019) 
 

Weak Weak Weak  
 

Moderate   Strong Moderate Weak 

Carter et al 
(2021) 
 

Moderate Weak Weak  
 

Moderate   Weak Moderate Weak 

Fraus et al. 
(2023) 
 

Weak 
 

Weak Weak  
 

Moderate  
 

Weak Moderate Weak 

Mohr & Rosén 
(2017) 
 

Weak 
 

Weak Weak  Moderate  Weak Moderate Weak 

Nelson et al. 
(2019) 
 

Moderate Weak Weak  
 

Moderate  
 

Strong  Moderate Weak 

Quan et al. 
(2022) 
 

Moderate Weak Weak  Moderate 
 

Weak  Moderate Weak 

Schaefer et al. 
(2018) 
 

Moderate Weak Weak  
 

Moderate   Strong Moderate Weak 

Tranter et al. 
(2021) 
 

Weak Weak Weak  
 

Moderate   Weak Moderate Weak 

Widyorini et al. 
(2022) 

Weak Weak Weak  
 

Moderate   Strong Moderate Weak 
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1.5.2 Sample Characteristics 

Across the nine included studies, 73.57% of participants were female. Participants in 

the majority of studies were predominantly white and from countries of western culture 

(k=5). Four studies did not provide any data on race or ethnicity. The mean age ranged from 

19.68 to 41.64 and was calculated to be 30.05 across the studies (k=6) reporting this. Four 

studies included only adults, two studies included adolescents and adults, one study included 

only adolescents, and two studies did not clarify this. All nine studies included non-clinical 

populations and used convenience sampling. Four studies recruited students from places of 

education, including high school (k=1), college (k=2) and university (k=1). One study 

recruited from the general population and reported that 60.5% of the participants were high 

school or university students. One study included adult survivors of childhood sexual abuse 

recruited from online support networks. One study recruited participants from different 

places, including university (37.7%), victim support services and online forums (26.5%), and 

professional networking websites (35.8%). The remaining studies (k=2) included participants 

from the general population, however, did not provide information on the study 

advertisement and recruitment processes. No studies considered potential confounders such 

as gender, SES or culture and this was a limitation to the quality of the research.  

Table 1.2 provides an overview of studies (k=5) reporting the types of childhood 

trauma which participants were historically exposed to. Sexual abuse and physical abuse 

were found to be the most common types of childhood trauma. Across studies (k=5) 

providing data on this, 52.38% of all participants reported historic experiences sexual 

abuse/assault and 27.52% of all participants reported historic experiences of physical 

abuse/violence during childhood. From the studies (k=5) reporting the average number of 
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unique traumatic events, participants had on average been exposed to 3.24 traumatic events 

during childhood.  

 

Table 1.2 Sample Characteristics 

Study  Trauma Type Mean Trauma 
Events 

Brooks et al. 
(2019) 

 Sexual abuse (100%) Not reported 

Carter et al. 
(2021) 

 Bereavement, parental upheaval, sexual abuse, 
physical abuse, serious illness or injury, neglect, 

other 

2.39  

 

Fraus et al. 
(2023) 

 Death (79%), divorce/separation (36%), sexual 
assault (14%), violence (10%), significant injury 

(28%) 

2.12  

 

Mohr & Rosén 
(2017) 

 Physical abuse (48.1%), sexual abuse (26.5%), 
emotional abuse (74.6%), neglect (24.2%) 

Not reported 

Nelson et al. 
(2019) 

 Sexual abuse (100%) Not reported 

Quan et al. 
(2022) 

 Emotional abuse, emotional neglect, sexual abuse, 
physical abuse and physical neglect 

Not reported 

Schaefer et al. 
(2018) 

 Physical abuse (52%) and sexual abuse (69%) 7.88 

Tranter et al. 
(2021) 

 Physical abuse, emotional abuse, sexual abuse,  
physical neglect, emotional neglect and household 

dysfunction 

2.37 

Widyorini et al. 
(2022) 

 Physical abuse, verbal abuse, sexual harassment, 
physical abandonment, emotional abandonment and 

household dysfunction 

1.46 

 

1.5.3 The Relationship between Childhood Trauma and PTG 

The majority of studies (k=6) (Brooks et al., 2019; Carter et al., 2021; Fraus et al., 

2023; Nelson et al., 2019; Schaefer et al., 2018; Tranter et al., 2021) found a nonsignificant 

correlation between childhood trauma and PTG. Three studies (Brooks et al., 2019; Nelson et 
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al., 2019;  Schaefer et al., 2018) found a small negative non-significant correlation (r=-.04 - 

-.16) and three studies (Carter et al., 2021; Fraus et al., 2023; Tranter et al., 2021) found a 

small positive non-significant correlation (r=.00 - .14). Importantly, for studies that found a 

significant correlation as well as studies that did not find a significant correlation, a cross-

sectional study design was used. This was a limitation to the quality of the research in all nine 

studies, which all obtained weak global quality ratings.  

Two out of nine studies (Quan et al., 2022; Widyorini et al., 2022) found a significant 

negative correlation between childhood trauma and PTG (r=- 0.17, p <0.01 and r =-.19 

p<.01). One study (Fraus et al., 2023) operationalised childhood trauma as event severity and 

total number of trauma events.Results from this study indicated a significant correlation 

between PTG and event severity (r=.23, p<.01) and a nonsignificant correlation between PTG 

and the number of trauma events (r = .15, p>.05). Using Cohen’s (1992) classification guide, 

the effect of the significant relationships can all be classified as small (Cohen, 1992). 

Contrary to the studies that did not find a significant relationship between childhood trauma 

and PTG, the studies that did find significant relationships were conducted in countries of 

non-western culture but did not specify race (k=2). They used translated versions of the 

questionnaires (k=2) or an adapted version of the PTGI (k=1), investigated PTG in relation to 

trauma associated with death and divorce (k=1) or did not provide descriptive information 

about trauma types (k=2). The studies also included high school or college students (k=3) 

with age ranges lower (k=2) than the mean age across the included studies. The studies were 

conducted using pen and paper (k=2) and used either a very small sample size (k=1) or a very 

large sample size (k=1). 

Whilst eight of the included studies used correlation analysis to report the relationship 

between childhood trauma and PTG, one study (Mohr & Rosén, 2017) only reported the 

descriptive statistics and found that 91% of all participants (n=236) reported PTG, which was 
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evidenced as a score of 1 or more on the PTGI (M=39.57, SD=29.35). This appear to be a 

low threshold as other studies using the PTGI have applied cutoff scores ranging from  3 

(Holtmaat et al., 2017; Jansen et al., 2011) to 45 (Mazor et al., 2016).  

1.5.4 The Relationship between Childhood Trauma and PTG Domains 

Three studies (Fraus et al., 2023; Nelson et al., 2019; Widyorini et al., 2022) 

investigated the relationship between childhood trauma and specific PTG domains.  

Across the three studies, the PTG domain ‘new possibilities’ was found to be 

significantly positively associated with the number of trauma events (r=.34, p<.01) (k=1) and 

significantly negatively associated with ACEs (r=-.166, p<.01) (k=1) and intrusions (r=-.12, 

p<.05) (k=1) with the latter being operationalised as the perceived impact of childhood sexual 

abuse. The strength of the relationships can be classified as medium, small and small 

respectively.  

The PTG domain ‘personal strength’ was found to be significantly associated with 

ACEs (r=-.155, p<.01) (k=1), the number of trauma events (r=.24, p<.01) (k=1) and the 

perceived impact childhood sexual abuse (CSA) (k=1)  measured as intrusions (r=-.17, 

p<.01), avoidance (r=-.12, p<.05) and hyperarousal (r=-.18, p<.001). The strength of the 

relationships can all be classified as small.  

The PTG domain ‘relating to others’ was found to be significantly negatively 

associated with hyperarousal (r=-.12, p<.05) (k=1) and ACEs (r=-.188, p< .01) (k=1). Both 

relationships can be classified as small in strength.  

The PTG domain ‘appreciation of life’ was found to be significantly positively 

associated with the total number of trauma events (r =.27, p<.01) (k=1) and significantly 
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negatively associated with and ACEs (r=-.159, p<.01) (k=1) and hyperarousal (r=-.12, p<.05) 

(k=1). The strength of the relationships can be classified as small.   

No studies found a significant association between childhood trauma and the PTG 

domain ‘spirituality‘.   

Contrary to studies (k=6) that did not investigate the relationship between childhood 

trauma and PTG domains, studies (k=3) investigating these relationships also found 

significant relationship between childhood trauma and PTG (k=2) and differed from the 

majority of studies in ways already discussed. In addition, two of the three studies 

investigating PTG domains also differed in relation to operationalisation and measurement of 

childhood trauma, including the perceived impact of the trauma (k=1) or the total number of 

trauma events (k=1). 

1.5.5 Mediators 

Six studies (Brooks et al., 2019; Cater et al., 2021; Nelson et al., 2019; Quan et al., 

2022; Tranter et al., 2021; Widyorini et al., 2022) investigated the role of 15 different 

mediators regarding the relationship between childhood trauma and PTG. Nine different 

factors were found to significantly mediate the relationship between childhood trauma and 

PTG. Importantly, most mediators were not investigated across more than one study and only 

resilience, as a mediator, was investigated in two studies (Tranter et al., 2021; Widyorini et 

al., 2022). The effect of eight of the nine mediators were classified as small (Preacher & 

Kelley., 2011) and one mediator (resilience) was classified as a medium effect in two studies.  

One study (Tranter et al., 2021) found a significant small positive indirect effect of 

ACEs on PTG via event centrality (i.e., events that significantly changes an individual’s life 

trajectory). One study (Brooks et al., 2019) found a significant small negative indirect effect 
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of childhood trauma on PTG  via social support. This study also found a significant small 

positive indirect effect of childhood trauma on PTG via avoidant coping and intrusions 

respectively. One study (Carter et al., 2021) found a significant small negative indirect effect 

of childhood trauma on PTG via emotion regulation difficulties, which accounted for 10% of 

variance in PTG. One study (Nelson et al., 2019) found that the association between 

childhood sexual abuse and PTG was significantly mediated by attachment style, which 

accounted for 8% of variance in PTG. This study found that higher levels of trauma were 

linked to insecure attachment style and that secure attachment style was linked to PTG. One 

study (Quan et al., 2022) found a significant small negative indirect effect of childhood 

trauma on PTG via acceptance, which accounted for 17.25% of variance in PTG. Finally, two 

studies (Tranter et al., 2021; Widyorini et al., 2022) found a significant medium negative 

indirect effect of ACEs on PTG via resilience. One study (Widyorini et al., 2022) 

investigated the role of resilience factors as mediators regarding the relationship between 

childhood trauma and PTG. The study found that the association between ACEs and PTG 

was significantly mediated by trust in one’s instinct, tolerance to negative effect, 

strengthening effects of stress, positive acceptance of changes and secure relationships, 

control and spiritual changes. Personal competence, high standards and tenacity (k=1), 

spirituality, emotional coping and active coping (k=1) were not found to significantly mediate 

the relationship between childhood trauma and PTG.  

1.5.6 Moderators 

Amongst the nine studies included in this review, only one study (Mohr & Rosén, 

2017) investigated moderators of the association between maltreatment and PTG. Results 

suggested that the involvement of prosocial adults (i.e., adults who care about and look out 

for the individual exposed to childhood maltreatment) significantly moderated the 
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relationship between childhood maltreatment and PTG, accounting for 7.3% of variance in 

PTG (R2=0.073, p<0.01). The results suggest that greater involvement of prosocial adults led 

to higher levels of PTG. In addition, the number of social and emotional resources were also 

found to significantly moderate this relationship, accounting for 7.9% of variance in PTG 

(R2=0.079, p<0.01). The results suggested that having more social and emotional resources 

available led to greater PTG. Acceptance, emotional support, optimism, positive reframing 

and self-esteem were not found to significantly moderate the relationship between childhood 

maltreatment and PTG (Mohr & Rosén, 2017). 
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Table 1.3 Results 

Author Population Sample Size 
(N) 

Childhood Trauma 
Measurement Tools 

PTG 
Measurement 

Tools 

Main Findings 
(Relationship between 
Childhood Trauma and 

PTG) 

Significant Mediators Significant 
Moderators 

Brooks et 
al. (2019) 

 

General 
population 

recruited from 
university 

(37.7%), victim 
support 

services or 
online forums 
(26.5%), and 
professional 
networking 

websites 
(35.8%). 

 

268 (of which 
93 
experienced 
childhood 
trauma) 

PDS PTGI-SF Nonsignificant 
correlation between 
childhood trauma and 
PTG (r=-.16, p>.05).  
 

The association 
between childhood 
trauma and PTG was 
significantly mediated 
via avoidant coping 
(abcs = -.04; 95% BCa 
CI [-.09, -.02], p < .05), 
social support (abcs = -
.02; 95% BCa CI [-.05, 
-.01], p < .05) and 
intrusions (abcs = .04; 
95% BCa CI [.01, .08], 
p < .05)  

 

Carter et 
al. (2021) 
 

General 
population 

 

223 CTQ  PTGI Nonsignificant 
correlation between 
childhood trauma 
severity and PTG (r = 
0.14, p > .05) 
 

The association 
between childhood 
trauma and PTG was 
significantly mediated 
via emotion regulation 
difficulties (ab = -.14, 
95% BCa CI [-.26, -
.04], p < .001, abcs = -
.05) 

 

Fraus et 
al. (2023) 

High school 
students 

 

139 TES PTGI 
(modified 
version) 

Nonsignificant 
correlation between 
PTG and number of 
trauma events (r = .15, 
p > .05).  
Significant correlation 
between PTG domains 
changed priorities (r = 
.27, p <. 01), self-
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reliance (r = .24, p < 
.01) and new path (r = 
.34, p < .01) and 
number of trauma 
events.  
Significant correlation 
between PTG and event 
severity (r = .23, 
p<.01). Nonsignificant 
correlations between 
event severity and PTG 
subdomains.  

Mohr & 
Rosén 
(2017) 

University 
students 

 

501 (of which 
260 was 

childhood 
maltreatment) 

MHS 
 

PTGI  91% of participants 
(n=236) reported PTG, 
evidenced as a score of 
at least 1 on PTGI (M = 
39.57, SD = 29.35) 

 Social and emotional 
resources (b = -0.22, 
95% CI [-0.37, -
0.07], t = -2.92, p < 
0.01, 95% 
bootstrapped CI [-
0.36, -0.09]) and the 
presence of prosocial 
adults (b = -1.75, 
95% CI [-2.96, -
0.54], t = -4.09, p < 
0.01, 95% 
bootstrapped CI [-
2.90, -0.48]) 
significantly 
moderated the 
relationship between 
childhood 
maltreatment and 
PTG.  

Nelson et 
al. (2019) 
 

Adult child 
sexual abuse 
(CSA) 
survivors 
recruited from 
online support 
networks. 

292 IES-R PTGI Non-significant 
correlation between the 
overall perceived 
impact of CSA and 
PTG (r = -.11, p > .05). 
Significant correlation 
between PTG and 

The effect of trauma on 
attachment style was 
statistically significant 
(CR [.314/.069] = 4.55, 
p < .000). The effect of 
attachment style on 
PTG was significant 
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 perceived impact of 
CSA aspect 
Hyperarousal (r=-.13, 
p<.05).  
Significant correlation 
between PTG 
subdomain Personal 
Strength and perceived 
impact of CSA 
including intrusions (r = 
-.17, p<.01), avoidance 
(r = -.12, p<.05) and 
hyperarousal (r = -.18, 
p<.001). Significant 
correlation between 
PTG subdomain New 
Possibilities and CSA 
aspect Intrusions (r = -
.12, p<.05). Significant 
correlation between 
PTG subdomain 
Appreciation of Life 
and CSA aspect 
hyperarousal (r = -.12, 
p<.05).  Significant 
correlation between 
PTG subdomain 
Relating to Others and 
CSA aspect 
hyperarousal (r = -.12, 
p<.05).  

(CR [–.701/.345] = –
2.03, p < .05). The 
effect of trauma on 
PTG was 
nonsignificant (CR 
[.038/.124] = 0.31, p > 
.05). Based on these 
findings, authors 
concluded that personal 
attachment style 
significantly mediated 
the relationship 
between CSA and 
PTG. This accounted 
for 8% of the variance 
in PTG (standardised 
coefficient = -.31, p < 
.05). 
 

Quan et 
al. (2022) 

College 
Students 

1,028 CTQ-SF (Chinese version) PTGI Significant, negative 
correlation between 
childhood trauma and 
PTG (r=-.17, p < 0.01) 
 

The association 
between childhood 
trauma and PTG was 
significantly mediated 
via acceptance (β = -
.04, SE = .03, 95% CI 
[-.10, -.004], p < 0.05, 
abcs = -.04). This 
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accounted for 17.25% 
of variance in PTG.  

Schaefer 
et al. 
(2018) 

College 
Students 

161 CTES 
 

PTGI Nonsignificant 
correlation between the 
total number of 
childhood trauma and 
PTG (r = -.04, p>.05), 
age and PTG (r = .06, 
p>.05) and perceived 
childhood trauma 
severity and PTG (r = 
.15, p > .05). 

  

Tranter et 
al. (2021) 

General 
population 

167 ACE-Q 
 

PTGI-SF Nonsignificant 
correlation between 
ACE and PTG (r = .00, 
p > 0.05). 
 

The association 
between ACE and PTG 
was significantly 
mediated via resilience 
(abcs = -.10, SE = .04, 
95% CI [-.17, -.04], p < 
0.05) and event 
centrality (abcs = .06, 
SE = .03, 95% CI (.01, 
.12), p <0.05), which 
accounted for 38.4% of 
the variance in PTG (F 
[3, 163] = 33.90, p < 
.001). 

 

Widyorini 
et al. 
(2022) 

General 
population 
recruited from 
social 
networking 
sites. Included 
High School 
and University 
students  
(60.5%) 

349 ACE  PTGI Significant correlation 
between ACE and PTG 
(r = -.19, p < .01) 
 
Significant negative 
correlation between 
ACE and PTG domains, 
including relating to 
others (r = -.188, p < 
.01), new possibilities (r 
= -.166, p < .01), 
personal strength (r = -
.155, p < .01) and 

The association 
between ACE and PTG 
was significantly 
mediated via resilience 
ACE and PTG (βc = -
.12, p < .05, abcs = -
.12).  
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appreciation of life (r = 
-.159, p < .01). 
Nonsignificant 
correlation between 
ACE and spiritual 
changes (r = -.085, p > 
.05) 

Note: PDS = Posttraumatic Diagnostic Scale, PTGI-SF = Post Traumatic Growth Inventory Short Form, CTQ = Childhood Trauma Questionnaire, PTGI = 

Post Traumatic Growth Inventor, TES = Trauma Event Survey, MHS = Maltreatment History Survey, IES-R = Impact of Events Scale – Revised, CTQ-SF = 

Childhood Trauma Questionnaire Short Form, CTES = Childhood Trauma Events Scale, ACE-Q = Adapted Adverse Childhood Experiences Questionnaire, 

ACE = Adverse Childhood Experiences Checklist.  
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1.6 Discussion 

This systematic review investigated relationships between childhood trauma and PTG, 

including mediating and moderating factors. Overall, evidence from the majority of studies 

(k=6; Books et al., 2019; Carter et al., 2021; Fraus et al., 2023; Nelson et al., 2019; Schaefer 

et al., 2018: Tranter et al., 2021) suggest either a small negative non-significant (k=3; Brooks 

et al., 2019; Nelson et al., 2019;  Schaefer et al., 2018) or small positive non-significant (k=3; 

Carter et al., 2021; Fraus et al., 2023; Tranter et al., 2021) relationship between childhood 

trauma and PTG. Only two studies (Quan et al., 2022; Widyorini et al., 2022) found a small, 

negative significant relationship between childhood trauma and PTG and one study (Fraus et 

al., 2023), operationalising childhood trauma as event severity, found a small, positive 

significant relationship with PTG. In addition, small negative significant relationships were 

found between childhood trauma and four of the five PTG subdomains (new possibilities, 

personal strength, relating to others and appreciation of life) in two studies (Nelson et al., 

2019; Widyorini et al., 2022). One study (Fraus et al., 2023) found the number of childhood 

trauma events to be significantly associated with three PTG subdomains (new possibilities, 

personal strength and appreciation for life) with a small effect for the personal strength and 

appreciation of life subdomains and a medium effect for the new possibilities subdomain.  

The results are supported by the broader literature, including Tedeschi and Calhoun’s 

(1996) PTG theory stating that exposure to traumatic events does not automatically lead to 

PTG. To better understand the discrepant findings, considering the differences between 

studies that found a significant effect and studies that did not find an effect can be helpful. 

One study (Quan et al., 2022) which found an effect used the CTQ-SF and was the only study 

with a sample size larger than 1000, and therefore non-significant findings in other studies 

may be related to power issues due to smaller sample sizes. Interestingly, another study 

(Widyorini et al., 2022) which had a sample size of 349 and used the ACE questionnaire 

found a significant effect, which may suggest that the type of adversity measure makes a 
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difference to the results. Importantly, based on their respective accuracy, specificity and 

sensitivity, both the ACE and CTQ have been found to have moderate to strong questionnaire 

correspondence across adversity types such as emotional, physical and sexual abuse and 

emotional neglect, but not for psychical neglect (Cheng et al., 2022). Interestingly, two other 

studies (Carter et al., 2021; Tranter et al., 2021) also used the ACE and CTQ respectively but 

did not find a significant relationship between childhood trauma and PTG, which may be due 

to a mismatch between the samples’ reported adversity types and the ones measured in ACE 

and CTQ, which does not include bereavement and serious illness. Interestingly, a recent 

metanalysis found that memory biases and subjective interpretations of childhood trauma 

events can lead to both underreporting and overreporting on retrospective measures of 

childhood trauma (Baldwin et al., 2024). In the current review, one study (Fraus et al., 2023) 

found a positive association between the perceived trauma severity and PTG, and another 

study (Nelson et al., 2019) found a negative significant association between the perceived 

impact of trauma (measured with IES-R as hyperarousal, intrusions and avoidance) and four 

of the five PTG subdomains, confirming that the subjective interpretation of childhood trauma 

and its aftermath have a small effect on reported PTG.  

Surprisingly, none of the studies found religion or spirituality to be linked with PTG. 

Other research (Tedeschi et al., 2018) including a recent systematic review (Fayaz, 2023) 

found religion and religious coping to be significantly associated with PTG, which is also 

consistent with older meta-analytic results (Prati & Pietrantoni, 2009). The five studies 

included in the most recent systematic review (Fayaz, 2023) were, similarly to the majority of 

studies included in the current review, cross-sectional studies conducted in USA and UK and 

included adult survivors of sexual assault. One explanation for the discrepant findings might 

be the difference in quality rating of studies as studies in Fayaz (2023) rated either good (n=3) 

or fair (n=2) on the Quality Assessment Tool for Observational Cohort and Cross-Sectional 

Studies (QATOCCSS) whereas all nine studies included in the current review received a weak 

quality rating score on another quality assessment tool, namely the EPHPP. Unlike studies in 
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the current review, which all used the PTGI to measure growth in the religion/spirituality 

subdomain, the review by Fayaz (2023) does not clarify how religion was assessed in the 

studies, which could also be a factor explaining the discrepant findings.  

In addressing mediators/moderators, findings from six studies (Brooks et al., 2019; Cater 

et al., 2021; Nelson et al., 2019; Quan et al., 2022; Tranter et al., 2021; Widyorini et al., 2022) 

suggest that external factors such as social support and trauma event centrality and 

psychological factors such as avoidant coping, intrusions, emotion regulation difficulties, 

attachment style, acceptance and resilience significantly mediate the relationship between 

childhood trauma and PTG. In addition, one study (Mohr & Rosén, 2017) found the presence 

of prosocial adults and the number of social and emotional resources to have a significantly 

moderating effect on the relationship between childhood trauma and PTG. The effect of the 

mediators were classified as small apart from resilience which, in two studies, was found to 

have a medium effect on the relationship. Both studies used the Connor-Davidson Resilience 

Scale, which operationalises resilience as; 1) personal competence, tenacity and high 

standards; 2) positive acceptance of change and secure relationships; 3) belief in one’s 

instinct, tolerance of negative effect, and empowerment from the effect of stress; 4) control; 

and 5) spiritual influences (Connor & Davidson, 2003). Interestingly, two other studies 

(Brooks et al., 2019; Widyorini et al., 2022) found that personal competence, high standards 

and tenacity (k=1; Widyorini et al., 2022), spirituality, emotional coping and active coping 

(k=1; Brooks et al., 2019) were not found to significantly mediate the relationship between 

childhood trauma and PTG. As such, these results indicate that whilst single aspects of 

resilience do not mediate the relationship between childhood trauma and PTG, altogether 

these aspects have been found to significantly mediate this relationships and with medium 

effect.  

The current review’s findings support the PTG theory’s notion that certain cognitive 

processes such as rumination and intrusions influence the PTG process (Tedeschi et al., 

2018). The findings on mediating and moderating factors are supported by the broader 
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research literature which has also found intrusions (Ferris & O’Brien, 2022; Helgeson et al., 

2006), positive reappraisal (Ferris & O’Brien, 2022; Helgeson et al., 2006; Prati & 

Pietrantoni, 2009), rumination (Ferris & O’Brien, 2022; Schubert et al., 2016), social support 

(Ning et al., 2023; Prati & Pietrantoni, 2009) and attachment (Gleeson et al., 2021) being 

factors that significantly impact on PTG. The findings on mediating and moderating factors 

have important clinical implications as they can guide clinical practice in how to best promote 

PTG and reduce the risk of mental health problems. In light of the existing research literature 

and the current review’s findings, clinical assessment and formulation should be mindful of 

the significant relationships between PTG domains and Post Traumatic Stress (PTS) 

symptoms such as hyperarousal, intrusions and avoidance, and consider how PTG and PTS 

symptoms can co-exist, and furthermore that rumination can promote PTG. Therapeutic 

interventions should therefore address avoidant coping, intrusions, emotion regulation 

difficulties and resilience. Whilst it remains unknown which factors promote the effectiveness 

of trauma therapy in facilitating PTG (Roepke, 2015), Trauma Focused Cognitive 

Behavioural Therapy (TF-CBT) has been found to be the most effective trauma intervention 

(Roberts et al., 2009), suggesting that its focus on learning, resources and functional coping 

foster growth as individuals better their knowledge about their strengths and new goals 

(Schubert et al., 2019). In line with the current review’s results, TF-CBT also addresses some 

of the psychological factors which were found to mediate the relationship between childhood 

trauma and PTG, including avoidant coping, intrusions, emotion regulation difficulties and 

resilience (Little et al., 2011) thereby emphasising the importance of considering these factors 

within clinical practice. Clinicians should also consider how subjective interpretations of the 

trauma severity can result in over- and underreporting of childhood trauma (Baldwin et al., 

2024) and use appropriate cognitive strategies to address this. Based on the review’s findings 

indicating that the relationship between childhood trauma and PTG is mediated by secure 

attachment and social support and also moderated by social support and the presence of 

prosocial adults, interventions such as buddy programmes, self-help groups or support groups 
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could help promote PTG. Unlike findings from the current review, research has also 

highlighted the impact of individuals’ religion/spirituality, suggesting any intervention must 

be adapted to these to be effective (Little et al., 2009) which is in line with the broader 

research literature (Fayaz, 2023; Prati & Pietrantoni, 2009; Tedeschi et al., 2018).  

It is important to consider the limitations of the studies included in the review. There 

are validity issues in the measurement of PTG using self-report measures. This is because 

retrospective report of PTG may limit an objective understanding of PTG due to the 

subjective nature of self-report questionnaires (Ning et al., 2023) and furthermore, because 

cognitive bias such as social desirability bias (Jackson et al., 2005), growth beliefs, downward 

comparison and positive attention bias have been found to impact on perceived PTG (Gower 

et al., 2022). Recent metanalytic findings indicate that using interviews to support 

retrospective recall of childhood trauma is effective in accommodating some of these 

limitations, including subjective interpretation of trauma severity (Baldwin et al., 2024). In 

using the PTGI, which was originally standardised on an American student population, 

another limitation to the included studies is measuring domains of growth which have been 

criticised for being more applicable to individuals from countries of western culture (Kashyap 

& Hussain, 2018). A limitation to studies with adolescents included the use of PTGI instead 

of the revised version for children PTGI-C-F (Kilmer et al., 2009), which measures the same 

domains of PTG, however, has modified instructions, language and metrics, making it more 

accessible (Kilmer et al., 2009). Another limitation to the included studies, as reflected in the 

studies’ weak quality assessment ratings, is the cross-sectional study design from which 

causal relationships between the variables, that are only measured at one time, cannot be 

derived (Kraemer et al., 2000).  

Limitations of the review itself include the exclusion of grey literature, which could 

have provided access to more diverse research sources, however, due to the lack of rigorous 

peer-review processes for grey literature, the quality of the research may have been somewhat 

compromised. Another limitation of the current review include the lack of investigation of the 
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relationship between PTS symptoms and PTG. Because PTS symptoms and PTG have been 

found to co-exist as the latter emerges from individuals’ struggle in dealing with the traumatic 

experience (Tedeschi & Calhoun, 1996), investigating this relationship in more detail could 

help advance the understanding of the effect of PTS symptoms on PTG.  

The novelty of the current review include the investigation of the relationships between 

the most common forms of childhood trauma and PTG across the lifespan. This is because 

research in PTG has mostly been conducted with adult populations (Gleeson et al., 2021) and 

in relation to war, terrorism, cancer (Helgeson et al., 2006), serious disease, being a caregiver, 

accidents and bereavement (Ning et al., 2023), sexual assault (Fayaz, 2023) or in clinical 

populations with a confirmed Posttraumatic Stress Disorder (PTSD) diagnosis (Schubert et 

al., 2016). Moreover, for childhood trauma, reviews of PTG tend to include environmental 

disasters, war/terror and medical trauma (Ferris & O’Brien, 2022). A strength of the current 

review include the identification of gaps in the current research literature, highlighting how 

research investigating PTG is less developed for children and adolescents compared to adults. 

In addition, as studies with adult population mostly consist of students, findings may not be 

representative of the general population. Another identified gap include a lack of studies 

investigating mediators and moderators affecting the relationship between childhood trauma 

and PTG as the current review found that most mediators were only examined in individual 

studies, and that only one study examined moderators.  

As such, future research should examine PTG in children and include investigations of 

moderators and mediators. Future research should also aim to develop a cross-cultural 

measure of PTG which does not solely rely on self-reporting to overcome the validity, 

cognitive and cultural bias problems previously discussed. In the current review, all nine 

studies used the PTGI and whilst it is the most widely used measure of PTG, it is important to 

consider how its subdomains appear to be more aligned with individualistic cultural values as 

compared to collectivistic cultural values. As trauma survivors from individualistic cultures 

tend to focus more on their unique and personal experiences, development and identity, 
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studies might be more likely to report PTG in studies where the PTGI is used with 

participants of western culture (Jobson & O’Kearney, 2008). Within the research literature, it 

has been highlighted that because PTG is considered a socially desirable form of coping, 

investigating other possible responses to trauma is limited and not prioritised. Therefore, 

conducting cross-cultural studies in PTG is an important priority area for  future research 

(Kashyap & Hussain, 2018). Given the limitations in the existing evidence in relation to the 

use of cross-sectional designs, future research should include longitudinal studies evidencing 

the trajectories of the PTG process. This would also help improve the quality of the research 

within this field as the study design was found to be a central limitation to the quality of the 

research reviewed. A more advanced understanding of the PTG process would enable 

clinicians to tailor therapeutic input accordingly. Similarly, future research should also 

consider individual differences in the subjective perception and processing of childhood 

trauma. As an example, because individuals low in self-efficacy tend to rely more on 

emotion-focused coping as compared to action-focused coping and problem solving, they may 

benefit less from PTG (Hobfoll et al., 2007). Future studies should also include larger, 

representative general population samples to improve the quality of the evidence and its 

generalisability to the general population. In addition, future research should also consider the 

impact of potential confounders such as gender, SES and culture which were also found to be 

a limitation to the quality of the studies. An overview of the current review’s implications for 

practice, policy and research is provided in Table 1.4.  

Table 1.4 Summary of Implications 

 Implications 

 
Practice  Clinicians should be aware of cultural bias within the PTG evidence base, 

ensuring that individuals’ responses to trauma are formulated in its cultural 
context, considering individuals’ heritage and cultural norms.  
 
Within assessment and formulation, clinicians may wish to consider the 
relationship that can exist between PTS symptoms (hyperarousal, intrusions 
and avoidance) and PTG domains, and be mindful that rumination may 
promote PTG.  
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Therapeutic interventions such as TF-CBT may wish to address avoidant 
coping, intrusions, emotion regulation difficulties and resilience.  
 

Policy  Services that routinely administer the PTGI, should be mindful of individuals’ 
cultural contexts and heritages when interpreting findings from the PTGI, 
considering its norms are based on an American student population. Services 
may wish to include interviews in the assessment and formulation phase to 
overcome potential issues with over- and underreporting on childhood trauma 
measures. 
 
Services may consider using the PTGI-C-R when assessing PTG in children 
and adolescents.   
 

Research Future research should include prospective longitudinal studies investigating 
the trajectories of the PTG process to better inform the therapeutic process and 
the development of preventative approaches to mitigate the risk of 
psychopathology, re-victimisation and exposure to adversity in the future.  
 
Research could investigate the relationship between PTS symptoms and PTG to 
achieve a more nuanced understanding of the PTG process, and the potential 
impact of different mediators and moderators at various stages in the process.  
 
An important area for improvement appears to be the validity of cross-cultural 
research. 
 
Future research should  include larger, representative general population 
samples to improve the generalisability of findings.  
 
Future research could also investigate PTG in children to further advance the 
limited literature that exist for PTG in children.   

1.7 Conclusion 

In conclusion, six (Books et al., 2019; Carter et al., 2021; Fraus et al., 2023; Nelson et 

al., 2019; Schaefer et al., 2018: Tranter et al., 2021) of the nine studies included in this review 

found a nonsignificant relationship between childhood trauma and PTG. Significant 

relationships between childhood trauma and four of the five PTG subdomains (new 

possibilities, personal strength, relating to others and appreciation of life) were found (Fraus 

et al., 2023; Nelson et al., 2019; Widyorini et al., 2022). The review investigated the 

mediating role of social support, trauma event centrality, avoidant coping, intrusions, emotion 

regulation difficulties, attachment style and acceptance, which all had a significant but small 

indirect effect on the relationship between childhood trauma and PTG (Brooks et al., 2019; 

Cater et al., 2021; Nelson et al., 2019; Quan et al., 2022). Only resilience was found to have a 
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significant medium indirect effect on the relationship (Tranter et al., 2021; Widyorini et al., 

2022). The presence of prosocial adults and the number of social and emotional resources 

were found to have significant moderating effects (Mohr & Rosén, 2017. Overall, the quality 

of the evidence is weak, and future research should further investigate PTG in children and 

include longitudinal designs, and larger representative general population samples.  
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Chapter 2 Is a Bias Towards Threat Advantageous 

Within a Threatening Environment: An 

Experimental Study 

2.1 Abstract  

The theory of latent vulnerability suggests that adverse childhood experiences (ACEs) 

can lead to attentional bias to threat which emerges as recalibrations to dangerous 

environments. The current study tests a core claim of the theory using an experimental design 

to examine whether bias to threat poses an advantage within an adverse environment and 

whether this advantage is predicted by ACEs and symptoms of anxiety, paranoia and 

depression.   

This experimental study recruited a general adult population sample (n=105). 

Participants completed one flanker task assessing bias to threat and four self-report 

questionnaires assessing ACEs and symptoms of depression, anxiety and paranoia. 

Participants completed two virtual maze tasks assessing spatial navigation in neutral and 

adverse environments. Multiple linear regressions showed that bias to threat did not predict 

maze latency (F(2,102)=2.86, p=.062 with R2=.053) and that neither ACEs nor current 

symptoms of depression, anxiety or paranoia predicted maze latency (F(4,100) =.77, p=.55) 

with and R2=030). Results from Pearson’s correlation revealed significant associations 

between different indicators of bias to threat, ACEs and latency variance. Limitations, 

implications and future research are discussed. 

 

Keywords: ACEs, threat, spatial navigation, psychopathology.  
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2.2 Introduction 

Adverse Childhood experiences (ACEs) refer to any form of emotional or physical 

mistreatment, abuse, neglect or exploitation that occur before the age of 18 and that lead to 

potential or actual harm to the child (Butchart et al., 2006). An estimated 25% of all children 

will be exposed to ACEs during their childhood (Lippard & Nemeroff, 2020). This is 

considered a global public health problem by the World Health Organisation (WHO; Butchart 

et al., 2006) as ACEs have been found to be the biggest predictor mental and physical and 

health conditions across the lifespan (Green et al., 2010; Kessler et al., 2010). Anxiety and 

depression are the most common forms of mental health disorders amongst individuals with 

ACEs (Felitti et al., 1998). Meta-analytic findings from prospective longitudinal studies 

showed that ACEs predicted anxiety and depression in adulthood, and that individuals with 

ACEs are more than two times likely to develop depression (OR=2.03 [95% CI 1.37–3.01]) 

and anxiety (OR=2.70 [95% CI 2.10–3.47]; Li et al., 2016). Similarly, individuals with a 

history of ACEs have also been found to be nearly three times more likely to develop 

psychosis (OR=2.78 [95%CI=2.34-3.31]; Varese et al., 2012). Especially paranoia, a 

symptom of psychosis which manifest as distressing experiences such as delusions, ideas of 

reference, feelings of persecution, mistrust and suspiciousness (Freeman, 2016), has been 

found to be associated with childhood physical abuse, sexual abuse, emotional abuse and 

neglect (Grindey & Bradshaw, 2022). Investigating the long-term impact, the research 

literature has found ACEs to be associated with further adversity. This include increased risk 

of addiction (Sinha, 2008), lower levels of educations, higher unemployment (Berens et al., 

2017), future exposure to stressful life events (Sperry & Widom, 2013), and further adversity 

and re-victimisation (Westfall & Nemeroff, 2018). These factors are all associated with 

increased risk of psychopathology (Taylor, 2010).  

The association between ACEs and psychopathology has been conceptualised by the 

theory of latent vulnerability (McCrory & Viding, 2015). According to this theory, changes in 
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neurobiology and cognition, including altered threat processing, reward processing, emotion 

regulation and executive control, emerge as adaptations/recalibrations to adverse 

environments characterised by a lack of safety, love and care, infrequent rewards and 

unpredictable punishments (McCrory et al., 2017). Whilst these neurocognitive alterations 

confer short-term advantages as they help ensure survival in neglectful and/or threatening 

environments, they also increase the risk of future psychopathology as they are not optimised 

when individuals enter safe environments and continue to influence how individuals interact 

with their internal and external world. Importantly, the theory considers the neurocognitive 

alterations to be latent as they do not inevitably result in psychopathology, but significantly 

increase this risk across the lifespan (McCrory et al., 2017; McCrory & Viding, 2015). The 

neurocognitive alterations can, later in life, interact with risk environments and altered health 

risk behaviours such as substance use which individuals may use to cope with distress 

(Danese & McEwen, 2012; Felitti, 2009; Reuben et al., 2016) due to stress susceptibility and 

poorly optimised altered neurocognitive systems and functions, which ultimately increase the 

risk of negative life trajectories (Berens et al., 2017).  

Evidence supporting the theory of latent vulnerability has mainly been found within 

functional neuroimaging studies, particularly task-based Functional Magnetic Resonance 

Imaging (fMRI) studies have helped advance the theory (Gerin et al., 2019). Addressing a 

significant gap in the research literature, this research study aimed to test the central claim of 

the theory of latent vulnerability that a bias towards threat is advantageous within an adverse 

environment (McCrory et al., 2017; McCrory & Viding, 2015) using an experimental design.  

The current study focused to investigate the threat system as one of the core 

neurocognitive domains assumed to be altered following adversity. Reviewing the child 

maltreatment neuroimaging literature, a meta-analysis found significantly increased bilateral 

amygdala activation for individuals with ACEs when presented with affective stimuli (faces 

showing anger, fear or sadness) both in studies with youth (k=11) and adult populations (k=9) 
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when compared with controls (Hein & Monk, 2017). This is consistent with previous meta-

analytic findings confirming that the fronto-limbic networks, which include the amygdala, is 

the most altered neural pathways for individuals with ACEs (Hart & Rubia, 2012). The 

association between ACEs and neural reactivity of the threat system appear to be directly 

related to the severity of abuse and/or neglect (Maheu et al., 2010). Studies have also 

confirmed the role of the amygdala in the acquisition, storage and expression of fear-related 

memories, suggesting that stimuli perceived as threatening are prioritised for processing in 

individuals with ACEs (LeDoux, 2000). As such, due to amygdala hyperactivity and reduced 

activity in the prefrontal cortex, which is involved in applying strategies to diminish or 

regulate threat responses, individuals with ACEs can develop a bias to threat meaning they 

have heightened reactivity to perceived internal and external threat cues (McCrory, 2018; 

McCrory & Viding, 2015). ACEs have also been found to be linked with impaired 

socioemotional functioning due to the amygdala’s involvement in emotion regulation (Hein & 

Monk, 2017). ACEs have been found to be a significant longitudinal predictor for 

psychopathology in adulthood (Kim-Spoon et al., 2024) and because individuals with a 

history of ACEs tend to experience reduced ability to elicit, cultivate and sustain close and 

meaningful relationships, their supportive social networks, which are typically considered a 

protective factor for mental health, may be limited (McCrory et al., 2017). 

Alterations in key neurocognitive domains have also been identified in patients with 

diagnosed psychiatric disorders. Studies have found elevated amygdala activity in adults with 

PTSD, anxiety (Etkin & Wager, 2007), Major Depressive Disorder (MDD; Matthews et al., 

2008) and Unipolar Depression (Siegle et al., 2007) in response to emotional information 

processing compared to healthy controls. It has been suggested that the tendency to elaborate 

on negative emotions and events, which is a key feature in depression, may be linked to 

increased limbic activity due to its involvement in the generation and recognition of emotion 

(Siegle et al., 2007). Studies have also found increased connectivity between amygdala and 

hippocampus in patients with paranoia (Walther et al., 2021). 
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2.2.1 Rationale 

Whilst the research literature has evidenced altered neurocognitive functioning and 

established links between ACEs and various negative outcomes across the lifespan (Sperry & 

Widom, 2013; Westfall & Nemeroff, 2018), there is a paucity of research investigating the 

mechanisms conferring this psychological vulnerability (e.g., altered threat processing) in 

adulthood without using functional neuroimaging methods (Gerin et al., 2017). To our 

knowledge, no studies have investigated the potential advantage of bias to threat in adult life, 

particularly using experimental methodology. As such, the current study will use virtual 

spatial navigation maze tasks exposing individuals to threatening and neutral environments 

respectively to examine the potential advantage of bias to threat in spatial navigation. Study 

findings could provide further evidence for the theory of latent vulnerability, thereby 

advancing the understanding of the processes from which ACEs can result in mental health 

difficulties or potentially benefit individuals when navigating adverse environments at later 

points in life. Furthermore, by considering the high prevalence between ACEs, depression, 

anxiety and paranoia, it  is also important to investigate the potential impact, which these 

symptoms  may have on individuals’ ability to navigate adverse environments.  

2.2.2 Research Question and Hypotheses 

The current study aims to answer the following research questions:  

1. Does a bias to threat pose an advantage within an adverse environment?  

2. Is this advantage further predicted by ACEs and symptoms of anxiety, paranoia and 

depression? 

Firstly, it was hypothesised that bias to threat would predict shorter latency on the 

virtual maze task with threatening stimuli compared to the maze with neutral stimuli. 

Secondly, it was hypothesised that ACEs and current symptoms of depression, anxiety and 

paranoia would predict significant variances in maze latency. 



Chapter 2 

47 

2.3 Methods 

2.3.1 Ethics 

The study obtained ethics approval (ERGO number: 79657) through the University of 

Southampton Ethics Committee (Appendix C). 

2.3.2 Design 

An experimental repeated-measures design was employed. The order of experimental 

conditions was counterbalanced.  

2.3.3 Participants 

A general population sample was recruited from SONA (n = 12) for piloting before 

recruiting via Prolific (n = 105) for this study. The study was advertised to students at 

University of Southampton via SONA systems, an online research participant pool for 

university students, in January 2024 and on Prolific, a global online research participant pool, 

in February 2024. Recruitment took place in February, March and May 2024. SONA 

participants were given research participation credits (1 credit for every 5 minutes) and 

Prolific participants were paid £5 for their participation, which was estimated to take 30 

minutes. 131 participants recruited via Prolific took part in the study, however, as 26 

participants did not complete the study, their data was removed prior to the data analysis, 

resulting in a total sample of N=105. As this was due to technical errors, participants were 

reimbursed for their time.  

The estimated sample size was based on an a priori power analysis. Using G*power 

software (Faul et al., 2009) to calculate the sample size for an experimental design (using 

linear multiple regression: Fixed model, R2 deviation from zero statistical test) with a total 

number of six predictors (MACE, PHQ-9, GAD-7, RGPTS, negative target bias score and 
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negative distractor bias) detecting a medium effect size (f2=0.15) with power 0.80 and a 

significance criterion of α=.05, it was estimated that a sample of 98 participants was adequate 

to test the study hypotheses.  

Participants were eligible for participation if they were 18 years or older. Using a pre-

screening criteria function on Prolific to filter participants according to identified gender, an 

equal number of males and females were recruited. This was done to reduce gender bias, 

enhance representativeness of the general population and improve the generalisability of study 

findings due to reported gender differences in attentional bias to threat (Cowden Hindash et 

al., 2019). In addition, the sample was also equally distributed across 10 socioeconomic status 

(SES) groups to ensure it included participants with and without ACEs as rates of ACEs have 

been found to be significantly higher in low SES populations (Garbarino & Kostelny, 1992). 

SES status was determined through a filter question on Prolific asking where participants 

would position themselves on the socio-economic ladder. This also helped ensure the study 

included participants with and without psychopathology, which is relevant in the investigation 

of the second research question, as recent longitudinal research suggest that only childhood 

maltreatment and not exposure to socioeconomic disadvantage significantly predict later 

psychopathology (Kim-Spoon et al., 2024).  

2.3.4 Measures 

2.3.4.1 Demographics Questions 

Participants were asked a range of demographic questions, including age, gender, 

ethnicity and income to determine SES (Appendix D).  

2.3.4.2 Attentional Bias to Threat 

Based on Eriksen’s Flanker test (Eriksen & Eriksen, 1974), an online behavioural 

measure of threat processing, an emotional flanker task, was developed for the purpose of this 
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study to assess attentional bias to threat. This emotional flanker task presented participants 

with affective or neutral pictures from the International Affective Picture System (IAPS) 

which can help ensure a more naturalistic approach to assessing attentional bias to threat 

(Bradley & Lang, 2017).  

 Participants were simultaneously presented with three images for 500ms which 

included a mix of neutral and affective images. The target image was positioned in the centre 

and flanked by nontarget stimuli. The individual was requested to press the left arrow key if 

the target was affective and the right arrow key if the target was neutral. Importantly, prior to 

the experimental task, participants completed a training round with non-affective stimuli, 

which included blue (left arrow) and orange (right arrow) shapes to become familiar with task 

instructions. In line with the flanker paradigm, this task aimed to test how effectively 

individuals can focus on the target image and ignore the flankers on the sides. Responses can 

either be congruent (both the target and the flankers have same affective value) or incongruent 

(the target and the flankers have different affective values) (Eriksen & Eriksen, 1974). As 

illustrated in Figure 2.1, the emotional flanker task included four different conditions, namely 

a negative congruent (affective target and flankers), negative incongruent (affective target and 

neutral flankers), neutral congruent (neutral target and flankers) and neutral incongruent 

(neutral target and affective flankers).  

The emotional flanker test provided two bias scores. Firstly, a negative distractor bias 

score, which was calculated by subtracting reaction time in the neutral congruent conditions 

from the reaction time in the neutral incongruent condition. A positive score on the negative 

distractor bias reflected slower reaction times on trials where negative flankers interfered with 

neutral target classification, suggesting a bias towards threat. The second threat bias score was  

the negative target bias score, which was calculated by subtracting the reaction time in the 

negative congruent condition from reaction time in the neutral congruent. Similarly, a positive 
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score on the negative target bias reflected faster classification of negative versus neutral 

congruent stimuli, suggesting a bias to threat.  

Figure 2.1 Emotional Flanker Task Design 

 

Negative Incongruent Condition 

 

Neutral Incongruent Condition 

 

Negatice Congrunt Condition 

 

Neutral Congruent Condition 

 

2.3.4.3 Self-report Measures of Depression, Anxiety and Paranoia 

The Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001) was used to asses 

symptoms of depression. The self-report questionnaire include nine items assessing the major 

symptoms of depression as outlined by Diagnostic and Statistics Manual of Mental Disorders 

Fifth Edition (DSM-V; Diagnostic and Statistical Manual of Mental Disorders, 2013). Each 

question has four response options which are “not at all”, “several days”, “more than half of 

the days” and “nearly every day” which scores 0,1,2 and 3 respectively. The item scores are 

added up to obtain a total score ranging from 0-27 with cutoff for mild (5-9), moderate (10-

14) and severe (20-27) depression. The PHQ-9 has been found be the most reliable tool for 

assessing depression with evidence suggesting that 10 is considered the most reliable cut-off 

score for adults (El-Den et al., 2018; Levis et al., 2019). Cronbach’s alpha in the current 

sample was 0.93, indicating excellent reliability.  
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   The Generalised Anxiety Disorder Questionnaire (GAD-7; Spitzer et al., 2006) 

was administered to assess symptoms of anxiety. The self-report questionnaire include seven 

items screening for Generalised Anxiety Disorder (GAD) and assessing symptom severity in 

line with the DSM-V diagnostic criteria (Diagnostic and Statistical Manual of Mental 

Disorders, 2013). The response categories and scoring is similar to PHQ-9, but with different 

cut-off scores for mild (5), moderate (10) and severe (15) symptoms of anxiety (Kroenke et 

al., 2007; Spitzer et al., 2006). However, results from a systematic review and diagnostic 

meta-analysis suggest using a lower cuff score of 8 to optimise sensitivity (Plummer et al., 

2016). GAD-7 was chosen due to its strong psychometric properties, making it a valid and 

reliable measure of anxiety (Kroenke et al., 2007; Spitzer et al., 2006). Cronbach’s alpha in 

the current sample was .93, indicating excellent reliability.  

The Revised Paranoid Thoughts Scale (R-GPTS; Freeman et al, 2019) was administered 

to assess participants’ symptoms of paranoia. The 18-item self-report questionnaire include 

eight items assessing ideas of reference (e.g., ‘It was hard to stop thinking about people 

talking about me behind my back’) and 10 items assessing ideas of persecution (e.g., ‘I was 

convinced there was a conspiracy against me’) with the latter referring to individuals’ 

thoughts that other people deliberately intend to harm them. Reliable cutoff scores are 11 for 

the ideas of persecution subscale and 18 for the persecutory delusion subscale (Freeman et al., 

2019). The measure has excellent psychometric properties, demonstrating high reliability 

across clinical and non-clinical levels of paranoia (Freeman et al., 2019). Cronbach’s alpha in 

the current sample was .92 for the R-GPTS reference subscale and .95 for the R-GPTS 

persecution subscale, indicating excellent reliability for both subscales.  

2.3.4.4 Measure of ACEs 

The Maltreatment and Abuse Chronology of Exposure Scale (MACE) (Teicher & 

Parigger, 2015) was administered to assess ACEs. The 52-item questionnaire retrospectively 

assesses exposure to ten different types of maltreatment during each year of childhood. These 
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include emotional neglect, physical neglect, non-verbal emotional abuse, sexual abuse, 

parental verbal abuse, parental physical maltreatment, peer emotional abuse, peer physical 

bullying, witnessing interparental violence and witnessing violence to siblings. Individuals are 

presented with statements/scenarios associated with these types of childhood maltreatment 

(e.g., ‘acted in a way that made you afraid that you might be physically hurt’) to which they 

provide a yes/no answer. For yes answers, individuals can indicate the ages(s) at which the 

maltreatment occurred (Teicher & Parigger, 2015).  

The MACE has demonstrated the strongest psychometric evidence when compared to 

other commonly used tools measuring ACE (Georgieva et al., 2023). The MACE provides a 

multiplicity score (0-10) which indicate the total number of different types of childhood 

adversities that meet clinical thresholds. Reverse scoring was applied to six items. The MACE 

multiplicity scores were generated by using recommended cut-off scores defined by Teicher 

and Parigger (2015) for the 10 childhood adversity subscales. The questionnaire has 

demonstrated excellent test-retest reliability and the multiplicity score have shown good 

reliability (Teicher & Parigger, 2015). The MACE has also shown strong evidence for 

structural validity, hypothesis testing for construct validity, cross-cultural validity, criterion 

validity and responsiveness (Georgieva et al., 2023).  

2.3.4.5 Measure of Spatial Navigation in Neutral and Adverse Environments 

A spatial navigation maze task was developed to assess spatial navigation in adverse 

environments. The current study used the same maze design as the one used in a study by 

Redhead et al. (2022), however, with different stimuli as the previous study investigated the 

impact of nostalgia on navigation (Redhead et al., 2023) and with additional maze walls to 

reduce shortcuts and time spend on the maze tasks. Using interactive and life-like virtual 

environments similar to Redhead et al. (2023), the study was able to increase the ecological 

validity. The rationale for using this task was to imitate a real-life situation of having to 

escape a threatening environment. For the maze stimuli, the study used neutral and angry 
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faces from IAPS with the rationale that previous neuroimaging and behavioural studies have 

evidenced increased neural response in the amygdala and altered threat response to stimuli 

such as angry faces (Maheu et al., 2010; Tottenham et al., 2011). 

As illustrated in Figure 2.2, two mazes (Maze 1 and Maze 2) and two conditions (threat 

and neutral) were developed. Maze 1 and Maze 2 used the same design, however, in Maze 2 

the route was the other way around compared to Maze 1. The purpose of using the same route 

and thereby including an equal number of decision-making points was to ensure the same 

level of maze complexity.  

Figure 2.2 Route layout for the spatial navigation maze tasks 

Maze 1 Neutral Condition Maze 2 Neutral Condition 

Maze 1 Threat Condition Maze 2 Threat Condition  

Note: The red arrows show the route leading to the end destination which is marked with a green square. The 

small blue circles show the position of the local neutral stimuli. The large blue circles show the position of the 

distal neutral stimuli. The small orange triangles show the position of the local threatening stimuli. The large 

orange triangles show the position of the distal threatening stimuli. 
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Figure 2.2 illustrates the mazes’ layout, route and landmark position. The mazes 

included either neutral or threatening faces from IAPS. As illustrated in Figure 2.3, the face 

stimuli were both shown as small wall-mounted images and as larger distal images located 

beyond the maze walls, which could be seen from most points within the maze. By placing 

the images in the exact same position in the different maze conditions, we were able to control 

for structural salience. To ensure consistency across the maze conditions, all images included 

faces of white men.  

Using counterbalancing to reduce the risk of order effects, participants were randomly 

assigned to different maze order conditions with the independent variable being the 

experimental condition (threatening versus neutral environment), and the dependent variable 

being the completion latency. Before the experimental phase, participants completed a 

training phase, which included three maze trials with directive arrows, consistent with the 

original maze task procedure in the study by Redhead et al. (2023). Afterwards, the 

experimental phase took place, meaning the arrows were removed, and participants were 

asked to find the maze exit using the same route. This is illustrated in Figure 2.3. After 

completing one maze task four times, participants completed a 5-minute washout task (a game 

of Tetris) to reduce any potential after-effects before completing the other experimental 

condition (threat vs neutral) four times. Only maze latency in the two experimental conditions 

(threat and neutral mazes without arrows) were recorded and used in the analysis. The maze 

latency difference was calculated by subtracting the threat maze latency from the neutral maze 

latency. Positive maze latency difference values indicate that participants completed the threat 

maze faster than the neutral maze. Negative maze latency difference values indicate that 

participants completed the neutral maze faster than the threat maze. 

Figure 2.3 Maze Practice Trials and Experimental Tasks 
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Practice trial with neutral stimuli and directive arrows Practice trial with threat stimuli and directive arrows 

Experimental task trial with neutral stimuli  Experimental task trial with threat stimuli  

2.3.5 Procedure 

Prior to the current study, a pilot study was conducted to include personal and public 

involvement (PPI) by using University students who met the study’s inclusion criteria to best 

test the experimental design and collect anonymous feedback. As a result, minor 

modifications were made to improve the study, including clearer task instructions, 

information about potential technical issues and how to avoid these, and increased turning 

speed for maze navigation tasks. The pilot data was reviewed and did not suggest any other 

modifications to the study design.  

The current study was advertised on Prolific, and the survey was hosted on Qualtrics. 

All participation was online. When directed to Qualtrics, participants were shown the 

participant information sheet (Appendix E) and asked to provide online consent before 

proceeding to the study. The order of the tasks were as follows: Participants were asked to 
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answer demographic questions (Appendix D), complete the emotional flanker task and four 

questionnaires (MACE, R-GPTS, PHQ-9 and GAD-7) before completing the maze task. 

To ensure full methodological rigor, participants completed attention checks at three 

points throughout the study. Upon completion of the maze tasks and before exiting the study, 

participants were asked to indicate (with yes / no answer) if they paid attention to the study 

and if they had taken their participation seriously. All participants (n=105) met the inclusion 

criteria, provided informed consent and successfully completed the three attention checks and 

confirmed they had taken their participation seriously. Participants had normal or corrected-

to-normal-vision. 

Finally, the participants were presented with a debriefing statement (Appendix F), 

which included contact information for mental health support organisations in case some 

participants experienced discomfort or distress when completing the study.  

2.3.6 Statistical Analysis 

Analysis were performed using IBM SPSS Statistics 28.0. An assessment of the 

parametric assumptions was conducted to affirm the integrity of using multiple linear 

regression to answer the research questions. Multiple linear regressions were conducted to 

examine whether a bias to threat posed an advantage for adults navigating adverse 

environments (Research Question 1). To test the hypothesis that bias to threat would predict 

shorter latency on the threat maze as compared to the neutral maze, the outcome variable 

included the maze latency difference, and the predictor variables included the negative 

distractor bias and negative target bias variables derived from performance on the emotional 

flanker task. Multiple linear regression was also used to investigate whether a history of ACE 

or current symptoms of depression, anxiety and paranoia predicted differences in maze 

latency between the maze with threatening stimuli and the maze with neutral stimuli 

(Research Question 2). To test the hypothesis that ACEs and current symptoms of depression, 
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anxiety and paranoia would predict significant variances in maze latency, two models were 

assessed. MACE was included as the predictor variable in Model 1 as it should precede as a 

distal predictor. In Model 2, MACE, GAD-7, PHQ-9 and RGPTS were included as predictor 

variables and the outcome variable were the maze latency difference variable in both models.  

Prior to the multiple linear regression analyses, descriptive statistics were applied to 

report sample characteristics, using data from the demographic questionnaire, and frequency 

of the 10 ACEs subtypes using the MACE multiplicity data. Descriptive statistics were also 

used to summarise current symptoms of depression, anxiety and paranoia, using data from 

PHQ-9, GAD-7 and R-GPTS. Descriptive statistics were used to report average maze latency 

in the two experimental conditions, and furthermore, to report threat bias (operationalised as 

positive values in the threat distractor bias and threat target bias scores) frequencies. Paired 

sample t-tests were used to test if the differences in mean reaction time in the congruent and 

incongruent flanker conditions and also in the maze tasks were statistically significant. 

Pearson’s  correlations were conducted to investigate associations between the predictor 

variables and differences in maze latency.  

2.4 Results 

2.4.1 Sample Characteristics 

From the 131 participants taking part in the survey, 105 passed the three attention 

checks and completed the emotional flanker task (with an error rate below 30%), the four 

questionnaires and the two maze tasks and were included in the final sample. Demographic 

information was collected for all participants (n=105) with no missing data. The sample was 

gender balanced (50.50% male). The majority of participants were white (74.29%) with a 

mean age of 37.63 (SD=12.96). Participants’ educational background included undergraduate 

degree (30.50%), college (28.60%), master’s degree (19.00%), secondary school (18.10%) 
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and doctorate/PhD (3.80%). The majority of participants reported an income of £25,000-

£49,999 (27.60%) or £1-£9,999 (25.70%).  

Results from the difference in maze latency showed that, on average, participants 

completed the neutral maze 13.85 seconds faster than the threatening maze (M=-13.85, 

SD=213.69). A paired sample t-test revealed that the difference in latency was not statistically 

significant t(104)=-1.18, p=.241) and that the effect was trivial (d=-.12; Cohen, 1992). 

The average score on self-report questionnaires were 11.48 (SD=5.55) for PHQ-9, 10.81 

(SD=5.23) for GAD-7, 21.78 (SD=13.21) for the R-GPTS. These results suggest that, on 

average, participants reported moderate symptoms of depression (Kroenke et al., 2001) and 

anxiety (Spitzer et al., 2006) and clinical levels paranoia (Freeman et al., 2019). Table 2.1 

illustrates the percentage of participants meeting the clinical threshold for depression, anxiety 

and paranoia.  

Table 2.1 Measures of Depression, Anxiety and Paranoia 

 Below Clinical 
Threshold 

Above Clinical 
Threshold 

Depression 
(PHQ-9) 

N 41 63 
% 39.04 60.96 
PHQ-9 Range 0-9 10-22 

Anxiety  
(GAD-7) 

N 34 71 
% 32.38 67.62 
GAD-7 Range 0-7 8-21 

Paranoia 
(R-GPTS) 

N 80 25 
% 76.19 23.81 
R-GPTS Range 0-28 30-56 

 

Scores on the MACE multiplicity score ranged from 0 to 9 with a mean score of 2.66 

(SD=1.83), suggesting that, on average, participants had been exposed to more than two 

different types of ACEs severe enough to meet clinical threshold. Only 8.57% of participants 

(n=9) did not report any ACEs. Table 2.2 illustrates the frequencies of the different types of 

ACEs. Based on global general population surveys, the estimated prevalence is 22.9% for 

physical abuse, 29.1% for emotional/psychological abuse, 18.4% for emotional neglect and 

16.3% for physical neglect with no significant gender differences. In comparison, whilst the 
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overall prevalence is 9.6% for sexual abuse, there are significant gender differences in this 

type of childhood maltreatment where the prevalence is 5.7% in males and 13.4% for females 

(Sethi & World Health Organization, 2013). 

Table 2.2 ACEs Frequency 

Childhood Adversity Type N % 
Familial and non-familial sexual abuse 13 12.38 

Parental physical abuse 19 18.10 
Parental verbal abuse 29 27.62 

Parental non-verbal emotional abuse 17 16.19 
Witnessed physical violence towards parents 19 18.10 
Witnessed violence towards siblings 18 17.14 

Peer emotional and verbal abuse 0 0.00 
Peer physical violence and bullying 22 21.00 

Emotional neglect 78 74.28 

Physical neglect 68 64.76 

 

2.4.2 Correlations 

Table 2.3 includes results from the Pearson’s correlation analysis. Findings suggest a 

significant negative association between negative distractor bias and negative target bias (r=-

.36, p<.001). The MACE multiplicity score was found to significantly correlate with negative 

target bias (r=-.24, p<.05) and GAD-7 (r=.20, p<.05), suggesting significant positive 

associations between ACEs and anxiety and significant negative association between ACEs 

and bias to threat (in one of the two measured domains). PHQ-9 was found to significantly 

correlate with GAD-7 (r=.85, p<.001) and R-GPTS (r=.62, p<.001) suggesting that depression 

is positively associated with both anxiety and paranoia. A significant correlations between R-

GPTS and GAD-7 (r=.61, p<.001) was also found. Difference in maze latency was found to 

be significantly positively associated with negative distractor bias (r=.211, p<.05).  

Table 2.3 Pearson's Correlation 

 

 1 2 3 4 5 6 7 
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1. Negative 
Distractor 
Bias 

Pearson 
Correlation 

-- 
      

N 105 
      

2. Negative 
Target Bias 

Pearson 
Correlation 

-.362** -- 
     

Sig. (2-
tailed) 

<.001 
      

N 105 105 
     

3. MACE Pearson 
Correlation 

-.016 -.241* -- 
    

Sig. (2-
tailed) 

.870 .013 
     

N 105 105 105 
    

4. PHQ-9 Pearson 
Correlation 

-.077 -.039 .173 -- 
   

Sig. (2-
tailed) 

.436 .696 .078 
    

N 105 105 105 105 
   

5. GAD-7 Pearson 
Correlation 

-.060 -.088 .200* .853** -- 
  

Sig. (2-
tailed) 

.542 .371 .041 <.001 
   

N 105 105 105 105 105 
  

6. R-GPTS Pearson 
Correlation 

.166 -.217* .191 .618** .610** -- 
 

Sig. (2-
tailed) 

.090 .026 .051 <.001 <.001 
  

N 105 105 105 105 105 105 
 

7. Maze latency 
Difference 

Pearson 
Correlation 

.211* .009 -.058 .034 .013 .131 -- 

Sig. (2-
tailed) 

.031 .927 .557 .731 .897 .184 
 

N 105 105 105 105 105 105 105 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

2.4.3 Assessment of the Parametric Assumptions 

Before examining the predictive power of the model, an assessment of the parametric 

assumptions was conducted to affirm the integrity of the analysis. Scatterplots were examined 

to confirm linear relationships between each predictor variable and the outcome variable. 

With a the sample size above 50, the Kolmogorov-Smirnov test was used to assess the 

normality of the data (Mishra et al., 2019). Significant results for the MACE, R-GPTS, 

negative target bias, and maze latency difference data revealed significant deviations from a 

normal distribution. This was supported by findings from the normal probability plots, which 
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also showed deviations from normality for these variables. The data was checked for skew 

and kurtosis. Skew values fell within the recommended -2.0 to 2.0 range (George & Mallery, 

2010) and the kurtosis values fell within the recommended -7.0 to 7.0 range for normally 

distributed data (George & Mallery, 2010) for most of the data. However, the negative target 

bias data (skewness=-3.43, kurtosis=24.41) indicated problems with skewness and kurtosis 

and the maze latency difference data (skewness=.28, kurtosis=8.43) indicated problems with 

kurtosis. The assumption of homoscedasticity was assessed by examining the *ZRESID and 

*ZPRED graph, which indicated heteroscedasticity as the graph funnelled out. The Durban-

Watson tests confirmed that residuals were not related and that the assumption of independent 

errors was met with a value of 2.0 (Durbin & Watson, 1951). The Variance Inflation Factor 

(VIF) was below 10 for each predictor, thereby dispelling multicollinearity concerns (Myers, 

1990). Overall, many of the diagnostic tests validated the parametric assumptions 

underpinning the multiple linear regression, however, to accommodate for non-normally 

distributed data and heteroscedasticity, wild bootstrapping was used in the multiple linear 

regression analyses. The analyses used wild bootstrapping with 2000 samples which, unlike 

normal bootstrapping, also deals with heteroscedasticity (Davidson & MacKinnon, 2010; Wu, 

1986). Results from the wild bootstrapped data confirmed that the final parametric 

assumption of multicollinearity was met with no significant correlations above 0.9 (Field, 

2009).  

2.4.4 Research Question 1:  Does a bias to threat pose an advantage within an 

adverse environment? 

The emotional flanker task provided data on the mean reaction time in the four different 

conditions (negative congruent, negative incongruent, neutral congruent and neutral 

incongruent) and on bias to threat. Results showed that 58.90% of participants (n=61) 

displayed a negative distractor bias with positive values ranging between .13ms and 

165.36ms. In addition, 47.62% of participants (n=50) displayed a negative target bias with 
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scores ranging between 3.07ms and 230.72ms. Table 2.4 illustrates the mean reaction time (in 

milliseconds) across the four emotional flanker task conditions, suggesting faster response 

time in the congruent conditions compared to the incongruent conditions. A paired sample t-

test showed that there was only a significant difference in mean scores for the neutral 

congruent (M=677.92, SD=148.22) and the neutral incongruent (M=691.64, SD=158.91) 

conditions; t(104)=2.59, p=.011), confirming that difference in mean reaction time for flanker 

conditions with threat targets was not statistically significant as shown in Table 2.5.  

Table 2.4 Mean Reaction Time for The Four Emotional Flanker Task Conditions 

 

 Statistic 

Bootstrapa 

Bias Std. Error 

BCa 95% Confidence 
Interval 

Lower Upper 
Negative Incongruent 
Condition 

N 105 0 0 . . 
Minimum 331.41     
Maximum 1246.11     
Mean 690.4928 -.4075 16.0162 659.5327 722.0206 
Std. 
Deviation 

167.20685 -1.61145 13.32298 143.41280 188.44961 

Negative Congruent 
Condition 

N 105 0 0 . . 
Minimum 349.28     
Maximum 1253.15     
Mean 687.9366 -.3473 15.6703 657.3383 717.4626 
Std. 
Deviation 

165.18232 -1.44029 14.11775 138.55739 187.51874 

Neutral Incongruent 
Condition 

N 105 0 0 . . 
Minimum 451.39     
Maximum 1198.94     
Mean 691.6411 -.1040 15.4474 662.3559 722.0357 
Std. 
Deviation 

158.91202 -1.02322 12.04310 135.84120 179.96103 

Neutral Congruent 
Condition 

N 105 0 0 . . 
Minimum 408.00     
Maximum 1154.00     
Mean 677.9170 -.2641 14.2398 650.2509 705.3714 
Std. 
Deviation 

148.21565 -1.06193 11.70333 126.15148 168.27411 

Valid N (listwise) N 105 0 0 . . 
a. Bootstrap results are based on 2000 bootstrap samples 

 

Table 2.5 Paired Sample T-Test 

 

 

Paired Differences 

t df 

Significance 

Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 

One-
Sided 

p 

Two-
Sided 

p 
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Lower Upper 
Pair 
1 

Negative 
Incongruent 
Condition - 
Negative 
Congruent 
Condition 

2.55624 61.57711 6.00931 -9.36045 14.47293 .425 104 .336 .671 

Pair 
2 

Neutral 
Incongruent 
Condition - 
Neutral 
Congruent 
Condition 

13.72404 54.26328 5.29555 3.22276 24.22532 2.592 104 .005 .011 

 

As illustrated in Table 2.6 and Table 2.7, results from the multiple linear regression 

analysis revealed a non-significant Model 1 (F(2,102)=2.86, p=.062)with R2 value of .053, 

suggesting that a bias to threat explained only 5.3% of variance in maze latency. Results from 

Table 2.8 confirmed that none of the threat bias indicators significantly predict maze latency 

differences.  

Table 2.6 ANOVA 
 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 270487.149 2 135243.574 2.856 .062b 

Residual 4829944.368 102 47352.396 
  

Total 5100431.516 104 
   

a. Dependent Variable: Maze latency Difference 

b. Predictors: (Constant): Negative Target Bias, Negative Distractor Bias  

 

Table 2.7 Model Summary 

 

Model R 
R 

Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

Change Statistics 
Durbin-
Watson 

R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .230a .053 .034 217.60606 .053 2.856 2 102 .062 2.009 

a. Predictors: (Constant): Negative Target Bias, Negative Distractor Bias 

b. Dependent Variable: Maze latency Difference 

 

Table 2.8 Bootstrap for Coefficients 

 
 B Bootstrapa 
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Model 

Bias Std. Error 

Sig. (2-

tailed) 

BCa 95% Confidence 

Interval 

Lower Upper 

1 (Constant) -37.185 -.193 22.537 .103 -80.982 5.244 

Negative Distractor 

Bias 

1.007 .026 .524 .065 -.022 2.086 

Negative Target Bias .210 .049 .170 .358 -.132 .652 

a. Bootstrap results are based on 2000 wild bootstrap samples 
 

2.4.5 Research Question 2: Is this advantage further predicted by ACEs and 

symptoms of  anxiety, paranoia and depression? 

As illustrated in Table 2.9 and Table 2.10, results from the multiple linear regression 

analysis revealed a non-significant Model 1 (F(1,103)=.35, p=.56) with R2 value of .003, 

suggesting that a history of ACEs explained 0.3% of variance in maze latency. Results also 

revealed a non-significant Model 2 (F(4,100) =.77, p=.55) with an R2 value of .030, 

suggesting that altogether, ACEs and symptoms of anxiety, depression and paranoia 

explained 3.0% of variance in maze latency. Results from Table 2.11 confirmed that none of 

the predictors significantly predicted maze latency differences.  

Table 2.9 ANOVA 
 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 17105.631 1 17105.631 .347 .557b 

Residual 5083325.885 103 49352.678 
  

Total 5100431.516 104 
   

2 Regression 152878.229 4 38219.557 .772 .546c 
Residual 4947553.287 100 49475.533 

  
Total 5100431.516 104 

   

a. Dependent Variable: Maze latency Difference 

b. Predictors: (Constant), MACE 

c. Predictors: (Constant), MACE, PHQ9, RGPTS, GAD7 

 

Table 2.10 Model Summary 
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Model R 
R 

Square 
Adjusted R 

Square 

Std. Error 
of the 

Estimate 

Change Statistics 
Durbin-
Watson 

R Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .058a .003 -.006 222.15463 .003 .347 1 103 .557 
 

2 .173b .030 -.009 222.43096 .027 .915 3 100 .437 2.017 

a. Predictors: (Constant), MACE 

b. Predictors: (Constant), MACE, PHQ9, RGPTS, GAD7 

c. Dependent Variable: Maze latency Difference 

 

Table 2.11 Bootstrap for Coefficients 

 

Model B 

Bootstrapa 

Bias Std. Error Sig. (2-tailed) 

BCa 95% Confidence Interval 

Lower Upper 

1 (Constant) -6.878 -.937 47.984 .892 -101.876 80.754 

MACE -6.994 .269 11.356 .579 -28.123 15.802 

2 (Constant) -31.722 .736 70.177 .681 -164.420 103.402 

MACE -9.369 -.266 12.479 .502 -32.442 14.101 

PHQ9 .499 .179 7.707 .969 -14.550 14.378 

GAD7 -4.476 -.248 6.149 .506 -15.721 6.258 

R-GPTS 3.389 .003 2.298 .154 -.654 7.327 

a. Bootstrap results are based on 2000 wild bootstrap samples 

2.5 Discussion 

The current study aimed to, firstly, investigate whether bias to threat poses an advantage 

for adults navigating adverse environments and, secondly, whether a history of ACEs, or 

current symptoms of anxiety, paranoia and depression predicted latency of maze navigation. 

Multiple linear regression results showed that bias to threat did not significantly predict maze 

latency and only explained 5.3% of variance in maze latency difference. Importantly, as the 

significance value was .062 and thereby approaching significance at p<.05, the non-
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significant result may have been due to sample size. Results from Pearson’s Correlation 

showed significant positive relationships between bias to threat (measured with the negative 

distractor bias) and maze latency differences, suggesting that the higher bias to threat, the 

bigger difference in maze latency, with participants completing the threat maze faster than the 

neutral maze. Furthermore, significant negative associations were found between ACEs and 

bias to threat (measured with the negative target bias) suggesting that the higher number of 

childhood adversities, the lower bias to threat.  

 Interestingly, this indicate that there are relationships between ACEs and bias to threat 

and between bias to threat and maze latency differences, however, the indicators of bias to 

threat are different for these significant relationships. To better understand the absence of 

expected associations, other factors possibly influencing the relationships may be considered. 

This include the proximal (i.e., recent ACEs) and distal (i.e., historic ACEs) risk experiences, 

as younger participants might show stronger associations due to more proximal risk exposure. 

As the amygdala has been found to be involved in both detecting threat and regulating the 

emotional response (Hein & Monk, 2017), another potential factor impacting the association 

may be emotion regulation. Because social support is considered a buffer against the adverse 

effects of ACEs (McCrory et al., 2017), this may also be a factor impacting the associations. 

Importantly, within the research literature, a call has been made for longitudinal 

neurocognitive research to investigating how risk trajectories unfold, suggesting that the 

functional plasticity in the brain is examined over time to better understand the extent to 

which behavioural outcomes are associated with recalibration of the neurocognitive systems 

and the development of compensatory strategies (McCrory et al., 2022).  

Surprisingly, findings showed a significant negative association between ACEs and 

negative target bias scores, which would indicate that the higher the adversity, the lower the 

bias towards threat. Whilst these findings are inconsistent with research showing positive 

relationship between ACEs and bias to threat (Hart & Rubia, 2012; Hein & Monk, 2017; 
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Maheu et al., 2010), the findings appear to be consistent with other research showing a varied 

association between ACEs and bias to threat across development. Whilst children with ACEs  

have been found to exhibit bias towards threat, results indicate that older adolescents with 

ACEs tend to exhibit bias away from threat (Weissman et al., 2019). As such, findings from 

the current study could suggest that bias away from threat may also be present in adults. 

Alternatively, the negative correlation between ACEs and negative target bias could also 

reflect the utilisation of attentional avoidance to threat stimuli (i.e., a strategy used to direct 

attention away from emotional stimuli), which has been evidenced in individuals with ACEs 

(Kelly et al.; Pine et al., 2005) and which is also consistent with findings showing a relative 

slower mean reaction time in the congruent threat flanker task compared to the congruent 

neutral flanker task. Finally, the negative correlation may also be explained by the types of 

ACEs measured (the majority of the sample reported emotional and physical neglect). 

Research has found that children with a history of physical neglect have more difficulties 

discriminating emotional expressions compared to healthy controls and physically abused 

children and, furthermore, that only physically abused children show a response bias for angry 

faces (Pollak et al., 2000). Based on the theory that neurocognitive alterations emerge as 

adaptive recalibration to environments characterised by inconsistent care from primary 

caregivers, as seen in neglect, or environments with dangerous and unpredictable threat from 

others, as seen in physical and sexual abuse (McCrory et al., 2017), the recalibrations may be 

different depending on the adversity type (McLaughlin et al., 2014). Therefore, the ability to 

recognise threat and hostile social cues, as evidenced in research (Pollak & Sinha, 2002), may 

be more enhanced in individuals with a history of abuse compared to neglect due to the 

different environments they emerge from and adapt to. 

In addressing the second research question, the study found that neither a history of ACEs 

nor current symptoms of depression, anxiety or paranoia significantly predicted maze latency, 

and only explained 3.0% of variance in maze latency. However, the study found that ACEs 

were significantly associated with depression and anxiety, consistent with other research (Li 
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et al., 2016). In addition, a borderline significant association between ACEs and paranoia with 

a significance value of .051 was also in line with previous research findings confirming 

significant relationship between childhood adversity and paranoia (Grindey & Bradshaw, 

2022). The direction was, as expected, positive for these significant correlations, confirming 

that the higher level of childhood adversity, the higher level of current symptoms of 

depression, anxiety and paranoia. Interestingly, the significant negative association between 

one of the indicators of bias to threat (negative target bias) and R-GPTS may contribute to 

research showing that bias away from threat is associated with decreased psychopathology 

over time (Weissman et al., 2019), consisting with findings indicating that the prevalence of 

mental health disorders emerging in adulthood is lower than in childhood for individuals with 

ACEs (Green et al., 2010).  

The study had a number of strengths. Using an experimental design with high ecologically 

valid tasks/paradigms to investigate bias to threat, including use of maze stimuli from IAPS, 

which is considered a robust and reliable instrument for eliciting emotion (Branco et al., 

2023). The study was able to use virtual environments which may resemble threatening 

environments that individuals with ACEs are more likely to encounter compared to 

individuals without ACE. Another strength included the pilot phase, which allowed minor 

modifications to be made to improve the quality of the study. In addition, the study used non-

facial stimuli to examine bias to threat in the emotional flanker task which were different from 

the face images used in the experimental task to reduce spillover. A final strength include the 

sample size (n=105), which was above the estimated 98, resulting in a study with a power of 

0.84. Having a sample equally distributed across SES and gender helped ensure the sample 

was more representative of the UK population in terms of educational background, income 

and race, thereby increasing generalisability of the study findings. 74.29% of participants 

identified as white and 25.71% identified as black, Asian or mixed race, which is similar to 

the UK population where 82% are white and 18% are black, Asian or mixed race (GOV.UK, 

2021).   
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The study also has a number of limitations. Unlike other research simultaneously using 

behavioural tasks and fMRI when investigating the modulating effect of affective stimuli on 

spatial attention (Armony & Dolan, 2002), the current study did not include neuroimaging or 

biomarkers to measure threat responses during the maze navigation tasks. This is because 

neural activation measures have been found to show differences in the absence of behavioural 

findings (Golm et al., 2016). As such, concluding whether differences in maze latency, 

although not significant, were in fact linked to differences in physiological threat responses 

was not possible in this study design nor was it intended. Further limitations to the study 

include technical issues associated with the maze tasks, not recruiting a clinical population or 

a high-risk population such as care experienced people, and not recruiting a wider range of 

ACEs. 

In the light of the above-mentioned limitations, future research should aim to resolve the 

technical issues associated with the maze task and furthermore, validate the current maze task 

against new, improved maze tasks. Studies should also recruit a sample with a wider range of 

ACEs to examine the effect of different types of ACEs. Future research could also include 

biomarkers or neuroimaging to measure participants’ physiological threat response and 

amygdala reactivity to better confirm the impact of bias to threat on spatial navigation in 

adverse environments. This could help further advance the understanding of the interaction 

between emotions, cognitions and behaviour in individuals with ACEs, ultimately to support 

clinical practice in the development of preventative approaches that reduce the risk of further 

adversity and re-victimisation for individuals with ACE. Future research should also aim to 

conduct the task with children and adolescents to further examine potential age-specific shift 

in the direction of bias to threat as found in other research. Future epidemiological studies 

should investigate the trajectory of the neurocognitive alterations, testing the theory’s claim 

that alterations are poorly optimised, to better understand how fixed these recalibrations are 

later in life, and moreover if they are different for abuse and neglect.  
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2.6 Conclusion 

The current study used an experimental design to test a central claim of the theory of 

latent vulnerability, namely whether bias to threat poses an advantage when navigating 

adverse environments. Furthermore, the study also investigated whether this advantage is 

predicted by ACEs and symptoms of depression, anxiety and paranoia. Multiple linear 

regression revealed that bias to threat did not predict maze latency, which contradicted the 

prediction of the theory of latent vulnerability. Furthermore, ACEs, depression, anxiety and 

paranoia did not predict maze latency variances. However, the correlational analysis 

evidenced significant associations between different indicators of bias to threat, ACEs and 

latency variance, which is in line with the theory. Possible explanations was explored, 

including a bias away from threat and attentional avoidance to threat stimuli, which have been 

evidenced in other studies. Future research should aim to conduct the study with children and 

adolescents, examine a wider range of ACEs and include neurocognitive longitudinal studies 

investigating the trajectory of the neurocognitive alterations. This will help further advance 

the understanding of the link between ACEs and bias to threat, and the interaction between 

emotions, cognitions and behaviour in individuals with ACEs to support the development of 

preventative approaches that reduce the risk of further adversity and re-victimisation for 

individuals with ACE.  
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Appendix A Author Guideline 

Chapter one follow the publishing guidelines for the  Trauma, Violence & Abuse 

journal (Submission Guidelines: Trauma, Violence, & Abuse: Sage Journals (sagepub.com) 

which include the following (below is taken directly from the website): 

• Using APA style, and be no longer than 40 double-spaced pages, including references, 

tables, and figures. 

• Include an abstract of up to 250 words describing the topic of review, method of review, 

number of research studies meeting the criteria for review, criteria for inclusion, how 

research studies were identified, and major findings. 

• Begin with a clear description of the knowledge area that is being researched or 

reviewed and its relevance to understanding or dealing with trauma, violence, or abuse. 

• Provide a clear discussion of the limits of the knowledge that has been reviewed. 

• Include two summary tables: one of critical findings and the other listing implications 

of the review for practice, policy, and research. 

• Include a discussion of diversity as it applies to the reviewed research.* 

Chapter two follow the publishing guidelines for  the Emotion and Cognition Journal 

(https://www-tandfonline-

com.soton.idm.oclc.org/action/authorSubmission?show=instructions&journalCode=pcem20) 

which include the following criteria for a full article (below is taken directly from the 

website):  

• Should be written with the following elements in the following order: title page; 

abstract; keywords; main text introduction, materials and methods, results, 

discussion; acknowledgments; declaration of interest statement; references; 
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appendices (as appropriate); table(s) with caption(s) (on individual pages); figures; 

figure captions (as a list) 

• Should be between 8000 and 10000 words, inclusive of the abstract, references, 

footnotes. 

• Should contain an unstructured abstract of 200 words. 

• Should contain between 1 and 5 keywords. 



Appendix B 

73 

Appendix B Search Terms and Search Strategy 

Operator Area of search Search Terms Number of 

papers 

identified 

S1 Heading OR Keyword 
(PsychInfo and 
Medline)  
 
Author Keyword OR 
Keyword Plus (Web of 
Science)  
 

"childhood adversity" 
 

5,269 
(PsychInfo),  
553 (Medline),  
1,442 (Web of 
Science) 

S2 Title OR Abstract OR 
Keyword 

"adverse childhood experienc*" OR 
ACES OR "child* abuse" OR "child* 
neglect" OR "child* trauma*" 
 

31,788 
(PsychInfo), 
92,449 
(Medline), 
97,236 (Web of 
Science) 

S3 S1 OR S2  33.351 
(PsychInfo), 
92,641 
(Medline), 
98,254 (Web of 
Science) 
 

S4  Heading OR Keyword 
(PsychInfo and 
Medline)  
 
Author Keyword OR 
Keyword Plus (Web of 
Science) 
 

"posttraumatic growth" 
 

2,475 
(PsychInfo),  
654 (Medline), 
4,215 (Web of 
Science) 
 
 
 
 

S5 Title OR Abstract OR 
Keyword 

"posttraumatic growth" OR "post-
traumatic growth" OR "post traumatic 
growth" OR PTG  

3,841 
(PsychInfo), 
4,079 (Medline), 
1,316 (Web of 
Science) 
 
 
 

S6 
 

S4 OR S5  3,994 
(PsychInfo), 
4,079 (Medline), 
100 (Web of 
Science) 
 

S7 
 
 
 
 
Limiters 
 

S3 AND S6  
 
 
 
 
Source: Academic Journals 
 
 
 
 
English 

116 (PsychInfo), 
62 (Medline), 
89 (Web of 
Science) 
 
54 (PsychInfo) 
62 (Medline) 
89 (Web of 
Science) 
 
52 (PsychInfo) 
61 (Medline) 
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89 (Web of 
Science) 
 

Imported to 
Endnote and 
duplicates removed  

  202 
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Appendix C ERGO-II Ethics Approval 
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Appendix D Demographic Questionnaire 

What best describes your gender? 

- Female 

- Male 

- Non-Binary  

- A gender not listed here (please specify) 

How old are you in years? 

What is the highest level of education you have completed 

- Primary School 

- Secondary School 

- College 

- Undergraduate degree  

- Master’s degree 

- Doctorate / PhD. 

Which of the following best describes your personal income last year? 

- £0 

- £1 to £9, 999 

- £10, 000 to £24, 999 

- £25, 000 to £49, 999 

- £50, 000 to £74, 999 

- £75, 000 to £99, 999 

- £100, 000 or more 

- Prefer not to answer 
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What is your ethnic group? Choose one option that best describes your ethnic group or 

background. 

- White 

- English / Welsh / Scottish / Northern Irish / British 

- Irish 

- Gypsy or Irish Traveller 

- Any other White background, please describe. 

Mixed / Multiple ethnic groups 

- White and Black Caribbean 

- White and Black African 

- White and Asian 

- Any other Mixed / Multiple ethnic background, please describe 

Asian / Asian British 

- Indian 

- Pakistani 

- Bangladeshi 

- Chinese 

- Any other Asian background, please describe 

Black / African / Caribbean / Black British 

- African 

- Caribbean 

- Any other Black / African / Caribbean background, please describe 

Other ethnic group 

- Arab 
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- Any other ethnic group, please describe ____________ 
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Appendix E Participant Information Sheet 

Study Title: Cognitive and affective predictors of wayfinding in a virtual maze 

Researcher: Karoline Greve Grouleff (Trainee Clinical Psychologist)  

Research Supervisors: Dr Dennis Golm (PhD, Lecturer in Psychology, University of 

Southampton), Dr Lyn Ellett (Associate Professor of Clinical Psychology, University of 

Southampton), Professor Matthew Garner (BSc, PhD, Professor of Psychology & Affective 

Neuroscience, Head of Psychology, University of Southampton) 

ERGO number: 79657     

You are being invited to take part in the above research study. To help you decide whether 

you would like to take part or not, it is important that you understand why the research is 

being done and what it will involve. Please read the information below carefully and ask 

questions if anything is not clear or you would like more information before you decide to 

take part in this research. You may like to discuss it with others, but it is up to you to decide 

whether or not to take part. If you are happy to participate you will be asked to sign a consent 

form. 

What is the research about? 

My name is Karoline Greve Grouleff, and I am a Trainee Clinical Psychologist conducting 

research as part of my doctorate training in Clinical Psychology at University of 

Southampton.  

This study examines individual differences and their association with maze navigation, and 

how maze characteristics modulate maze navigation. The study will be written up as my 

doctorate thesis.  

Why have I been asked to participate? 
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We aim to recruit adults aged 18 or over. Exclusion criteria include individuals under the age 

of 18.   

What will happen to me if I take part? 

If you would like to take part in this study, you will be asked to give consent to take part. You 

will then be invited to complete an online survey which will ask you some demographic 

questions (i.e., your gender, age and ethnicity), questions about your life history when 

growing up and your current mental health. Afterwards, you will be asked to complete two 

different online tasks. In the first task, we will test your reaction time and attention. In the 

second task, we will test your spatial navigation skills in different virtual mazes. All 

participation will be online, and you will not have to attend any part of this study in person. 

The total estimated time for participation is approximately 30 minutes. Upon completion of 

the maze tasks, a written debrief form will be provided.  

The research project is estimated to last until May 2024 when the doctorate thesis is 

submitted.  

Are there any benefits in my taking part? 

Your participation will help improve our current understanding of how different life 

experiences impact on spatial navigation and information processing. We hope that our 

research can inform future research in this field.  

Participants recruited from Prolific will be paid £5 for their participation upon completion of 

the maze tasks.  

Are there any risks involved? 

Completing questionnaires asking about past life experiences, and current mental health may 

cause some level of psychological discomfort or distress for some participants. Distressed 

participants will be able to use any of the signposting services listed at the bottom of the 
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information sheet and on the written debrief form, which include an extensive list of 

organisations offering mental health support. 

What data will be collected? 

We will collect information about your demographics (i.e., ethnicity), your experiences when 

growing up, your mental health and behavioural data from the online tasks such as reaction 

times.  

Data is anonymised to protect participant confidentiality. Data will be collected and stored 

digitally in a password protected folder and backed up on a secure server.  

Will my participation be confidential? 

Your participation and the information we collect about you during the course of the research 

will be kept strictly confidential.  

Only members of the research team and responsible members of the University of 

Southampton may be given access to data about you for monitoring purposes and/or to carry 

out an audit of the study to ensure that the research is complying with applicable regulations. 

Individuals from regulatory authorities (people who check that we are carrying out the study 

correctly) may require access to your data. All of these people have a duty to keep your 

information, as a research participant, strictly confidential. Following submission of the 

thesis, anonymised data will be uploaded onto data repository. This will enable other 

researchers to use the data for future projects. The deposited data will not include your 

prolific id or your ethnicity. Instead of your real age in years, age bands will be used. 

Do I have to take part? 

No, it is entirely up to you to decide whether or not to take part. If you decide you want to 

take part, you will need to give online consent to show that you have agreed to take part.  

What happens if I change my mind? 
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You have the right to change your mind and withdraw at any time without giving a reason and 

without your participant rights being affected. If you wish to withdraw from the study, please 

contact Karoline Greve Grouleff on k.g.grouleff@soton.ac.uk 

You can withdraw from the study up until four weeks after data collection as the data will be 

processed then. You will be reimbursed upon completion of the study. 

If you wish to withdraw from this study after four weeks, we will keep the information about 

you that we have already obtained for the purposes of achieving the objectives of the study 

only. Withdrawn data will not be uploaded to a data repository. 

What will happen to the results of the research? 

Research findings made available in any reports or publications will not include information 

that can directly identify you without your specific consent.  

The project will be written up as part of a doctorate thesis and published in a scientific 

journal. Following submission of the doctoral thesis, the data will be uploaded onto data 

repository. The University of Southampton is responsible for holding the data. The data might 

be used for future studies to help develop the research field further. Use and access 

restrictions will apply to the data in the future and will exclude commercial use. If you remain 

unhappy or have a complaint about this, please contact the University of Southampton 

Research Integrity and Governance Manager on Tel: 023 8059 5058 or email: 

rgoinfo@soton.ac.uk 

Where can I get more information? 

Potential participants can contact Karoline Greve Grouleff (k.g.grouleff@soton.ac.uk) in the 

research team with any questions they may have after reading this information sheet.  

What happens if there is a problem? 
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If you have a concern about any aspect of this study, you should speak to the researchers who 

will do their best to answer your questions.  

Researcher: Karoline Greve Grouleff (k.g.grouleff@soton.ac.uk) 

Research Supervisors: Dr Dennis Golm (d.golm@soton.ac.uk), Dr Lyn Ellett 

(l.a.ellett@soton.ac.uk), Professor Matthew Garner (m.j.garner@soton.ac.uk)  

If you remain unhappy or have a complaint about any aspect of this study, please contact the 

University of Southampton Research Integrity and Governance Manager (023 8059 5058, 

rgoinfo@soton.ac.uk). 

If you experience any discomfort or distress during this study, you can contact any of the 

following organisations for support:  

- Your General Practitioner (GP) 

- Samaritans: To talk about anything that is upsetting you, you can contact Samaritans 24 

hours a day, 365 days a year on tel:116 123 or email jo@samaritans.org 

- SANEline: If you are experiencing a mental health problem or supporting someone else, 

you can contact SANEline on Tel: 0300 304 7000 from 4.30pm–10.30pm every day.  

- Campaign Against Living Miserably (CALM): If you are struggling and need to talk, 

you can contact CALM on Tel: 0800 58 58 58 (5pm–midnight every day) or use the 

CALM webchat service if you prefer not to speak on the phone.  

- Shout: If you would prefer not to talk but want some mental health support, you can text 

SHOUT to 85258. Shout offers a confidential 24/7 text service providing support if you 

are in crisis and need immediate help. 

- Papyrus HOPELINEUK. If you're under 35 and struggling with suicidal feelings or 

concerned about a young person who might be struggling, you can call Papyrus 

HOPELINEUK on Tel: 0800 068 4141 (weekdays 10am-10pm, weekends 2pm-10pm 

and bank holidays 2pm–10pm), or email pat@papyrus-uk.org or text 07786 209 697. 
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- Switchboard. If you identify as gay, lesbian, bisexual or transgender, you can call 

Switchboard on 0300 330 0630 (10am–10pm every day), email chris@switchboard.lgbt 

or use their webchat service. Phone operators all identify as LGBT+. 

Data Protection Privacy Notice 

The University of Southampton conducts research to the highest standards of research 

integrity. As a publicly funded organisation, the University has to ensure that it is in the 

public interest when we use personally-identifiable information about people who have agreed 

to take part in research. This means that when you agree to take part in a research study, we 

will use information about you in the ways needed, and for the purposes specified, to conduct 

and complete the research project. Under data protection law, ‘Personal data’ means any 

information that relates to and is capable of identifying a living individual. The University’s 

data protection policy governing the use of personal data by the University can be found on its 

website (https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-

foi.page).  

This Participant Information Sheet tells you what data will be collected for this project and 

whether this includes any personal data. Please ask the research team if you have any 

questions or are unclear what data is being collected about you.  

Our privacy notice for research participants provides more information on how the University 

of Southampton collects and uses your personal data when you take part in one of our 

research projects and can be found at 

http://www.southampton.ac.uk/assets/sharepoint/intranet/ls/Public/Research%20and%20Integ

rity%20Privacy%20Notice/Privacy%20Notice%20for%20Research%20Participants.pdf  

Any personal data we collect in this study will be used only for the purposes of carrying out 

our research and will be handled according to the University’s policies in line with data 

protection law. If any personal data is used from which you can be identified directly, it will 
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not be disclosed to anyone else without your consent unless the University of Southampton is 

required by law to disclose it.  

Data protection law requires us to have a valid legal reason (‘lawful basis’) to process and use 

your Personal data. The lawful basis for processing personal information in this research 

study is for the performance of a task carried out in the public interest. Personal data collected 

for research will not be used for any other purpose. 

For the purposes of data protection law, the University of Southampton is the ‘Data 

Controller’ for this study, which means that we are responsible for looking after your 

information and using it properly. The University of Southampton will keep identifiable 

information about you for 10 years after the study has finished after which time any link 

between you and your information will be removed. 

To safeguard your rights, we will use the minimum personal data necessary to achieve our 

research study objectives. Your data protection rights – such as to access, change, or transfer 

such information - may be limited, however, in order for the research output to be reliable and 

accurate. The University will not do anything with your personal data that you would not 

reasonably expect.  

If you have any questions about how your personal data is used, or wish to exercise any of 

your rights, please consult the University’s data protection webpage 

(https://www.southampton.ac.uk/legalservices/what-we-do/data-protection-and-foi.page) 

where you can make a request using our online form. If you need further assistance, please 

contact the University’s Data Protection Officer (data.protection@soton.ac.uk). 

Thank you. 

Thank you for taking the time to read the information sheet and considering taking part in the 

research study.  
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Appendix F Debriefing Statement 

Study Title: Cognitive and affective predictors of wayfinding in a virtual maze 

Ethics/ERGO number: 79657 

Researcher(s): Karoline Greve Grouleff (Trainee Clinical Psychologist), Dr Dennis Golm 

(PhD, Lecturer in Psychology, University of Southampton), Dr Lyn Ellett (Associate 

Professor of Clinical Psychology, University of Southampton), Professor Matthew Garner 

(BSc, PhD, Professor of Psychology & Affective Neuroscience, Head of Psychology, 

University of Southampton) 

University email(s): k.g.grouleff@soton.ac.uk (Karoline Grouleff) d.golm@soton.ac.uk (Dr 

Dennis Golm) l.a.ellett@soton.ac.uk (Dr Lyn Ellett), m.j.garner@soton.ac.uk (Professor 

Matthew Garner) 

Version and date: Version 2, 18/08/2023 

Thank you for taking part in our research project. Your contribution is very valuable and 

greatly appreciated. 

Purpose of the study 

The aim of this research study was to examine individual differences and their association with 

maze navigation, and how maze characteristics modulate maze navigation. We collected 

information about individual differences by asking participants to complete a trait measure task 

assessing response to threat and secondly four questionnaires assessing potential past 

experiences of adverse childhood experiences and current mental health. We then asked 

participants to navigate maze tasks with different neutral and threatening stimuli. The analysis 

of the data will investigate potential differences in maze navigation (neutral vs threatening) and 

whether individual differences impacted on maze navigation.  
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Confidentiality  

Results of this study will not include your name or any other identifying characteristics. 

Further support  

We recognise that taking part in this study may have caused some discomfort or distress for 

some participants. Please note that you can contact any of the following organisations for 

support:  

- Your General Practitioner (GP) 

- Samaritans: To talk about anything that is upsetting you, you can contact Samaritans 24 

hours a day, 365 days a year on tel:116 123 or email jo@samaritans.org 

- SANEline: If you are experiencing a mental health problem or supporting someone else, 

you can contact SANEline on Tel: 0300 304 7000 from 4.30pm–10.30pm every day.  

- Campaign Against Living Miserably (CALM): If you are struggling and need to talk, 

you can contact CALM on Tel: 0800 58 58 58 (5pm–midnight every day) or use the 

CALM webchat service if you prefer not to speak on the phone.  

- Shout: If you would prefer not to talk but want some mental health support, you can text 

SHOUT to 85258. Shout offers a confidential 24/7 text service providing support if you 

are in crisis and need immediate help. 

- Papyrus HOPELINEUK. If you're under 35 and struggling with suicidal feelings or 

concerned about a young person who might be struggling, you can call Papyrus 

HOPELINEUK on Tel: 0800 068 4141 (weekdays 10am-10pm, weekends 2pm-10pm 

and bank holidays 2pm–10pm), or email pat@papyrus-uk.org or text 07786 209 697. 

- Switchboard. If you identify as gay, lesbian, bisexual or transgender, you can call 

Switchboard on 0300 330 0630 (10am–10pm every day), email chris@switchboard.lgbt 

or use their webchat service. Phone operators all identify as LGBT+. 
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- Students at University of Southampton can access the student hub 24/7 for wellbeing 

support. Students can contact the service via email (studenthub@soton.ac.uk) or 

telephone (02380 599 599) 

Further reading 

If you would like to learn more about this area of research, you can refer to the following 

resources:  

Gerin, M. I., Hanson, E., Viding, E., & McCrory, E. J. (2019). A review of childhood 

maltreatment, latent vulnerability and the brain: implications for clinical practice and 

prevention. Adoption & Fostering, 43(3), 310–328. 

McCrory, E. J., & Viding, E. (2015). The theory of latent vulnerability: Reconceptualizing the 

link between childhood maltreatment and psychiatric disorder. Development and 

psychopathology, 27(2), 493–505. 

McCrory, E.J., Gerin, M.I., Viding, E. (2017). Annual Research Review: Childhood 

maltreatment, latent vulnerability and the shift to preventative psychiatry - the 

contribution of functional brain imaging. Journal of Child Psychology and 

Psychiatry, 58(4), 338-357. 

Further information 

If you have any concerns or questions about this study, please contact please contact Karoline 

Greve Grouleff at k.g.grouleff@soton.ac.uk who will do their best to help.   

If you remain unhappy or would like to make a formal complaint, please contact the Head of 

Research Integrity and Governance, University of Southampton, by emailing: 

rgoinfo@soton.ac.uk, or calling: + 44 2380 595058. Please quote the Ethics/ERGO number 

which can be found at the top of this form. Please note that if you participated in an anonymous 

survey, by making a complaint, you might be no longer anonymous.  
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Thank you again for your participation in this research. 
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