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[bookmark: _Toc57799739]Preface 
The path of this research stemmed from a passion and curiosity for mental health and neuroscience and in addition to this how prevalence, aetiology, diagnosis and treatment differs for people from Black, Asian and ethnic minority groups (BAME), being from this community myself. This study was meant to be an empirical study retrieving data from several mental health units in London, who agreed access, only to withdraw it at the last minute. We then planned for outpatients to come to LSBU to have the EEG scans necessary for data collection, but Covid-19 arrived and all face-to-face contact for research purposes halted before any data could be collected. The team concluded, that in order to keep the MRes ‘on the road’ and with no foreseeable end in sight to the CV-19-related lockdown, that a systematic evidence synthesis was feasible. Hence the work being reported here. This Evidence synthesis has been benchmarked against the PRIMSA statement[footnoteRef:1]. The associated PRISMA checklist was used to ensure that all relevant PRISMA items were addressed in the review paper, the student’s assessment of this can be found in appendix.  [1:  http://prisma-statement.org/documents/PRISMA%202009%20checklist.pdf
] 
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Background: Personality disorder (PD) is a complex and controversial mental health disorder. It is a disorder that has not had comprehensive research done on it. In particular, research on brain observations in Black, Asian and ethnic minority communities is sparse, despite the disproportionate number of people from these communities diagnosed with various forms of personality disorder (refer to Table 1). The lack of research has meant that the aetiology of personality disorder in these communities remains unknown. 

Aims and Review Questions: The aims of this review was to investigate changes that occur in the brains of adults diagnosed with personality disorder and whether ethnicity plays a role in the aetiology of personality disorder. The following review questions were addressed (1) What brain alterations are observed in the brain of adults diagnosed with personality disorder? (2) What role does ethnicity play in the aetiology, diagnosis and treatment of personality disorder?

Method: A systematic evidence synthesis was carried using research on personality disorder, brain alterations and the role of ethnicity in the diagnosis and treatment of PD. This review was conducted in accordance with the PRISMA statement.  

Results: The synthesis of data from 64 studies showed that there are many papers on Personality disorder and the alterations in brain imaging are associated with personality disorder. There are very few studies investigating the importance, relevance and role that ethnicity plays in the aetiology, diagnosis and treatment of personality disorder. 

Conclusions: It is imperative that new research is conducted to explore the role ethnicity plays in various personality disorders. Also, to explore if anything differs from White populations to BAME populations. The majority of studies carried out to date do not investigate PDs in BAME communities as the samples were predominantly White British or White American. Personality disorder alters the structure of the brain and it is these alterations that contribute to the main characteristics of the disorder.  


1. [bookmark: _Toc57799742]Introduction 
It is not yet clear what the likely causes of personality disorders are. Therefore, treatment cannot be tailored specifically as the cause cannot be determined. Between 10% and 13% of people meet the criteria for personality disorder (Paris, 2015) and 10% of these people commit suicide (Paris, 2019).  The previous statistic is too high and needs to be reduced and if treatment can alter and be further tailored, maybe this could be the key to truly helping those diagnosed. 

The aim of this review was to determine, through a systematic evidence synthesis of literature, whether ethnicity plays a role in the aetiology of personality disorder. The following review will also analyse the reports on the changes that occur in the brains of adults diagnosed with personality disorder. The hypothesis for this review is that brain imaging studies for Black, Asian and ethnic minority communities will be sparse and will need further exploration in order to determine the aetiology of personality disorder in these communities. The rationale for this review is the absence of an existing review addressing the two specific review questions. Also, after looking at the statistics (Table 1) it was clear that Black and Asian people in the UK are at higher risk of being diagnosed with a personality disorder. These statistics triggered the thought process of why these particular communities in the UK have a higher prevalence and if these communities are at the same risk in other countries where they are not a minority. There is also little research done solely on personality disorder and the brain alterations associated. Personality disorder is an extremely complex mental health condition that as of right now can only be monitored and treated via talking therapies and the aim is to perfect a more detailed and effective course of treatment and see if this varies depending on ethnicity. It is still unclear if ethnicity is the issue or if it is deeper than this such as socio-economic inequalities. Is it the “migrant status” that is the main factor for the higher prevalence of PD is Black and Asian communities? 


Personality disorder is also known as emotionally unstable personality disorder (EUPD) (Paton, Crawford, Bhatti, Patel, & Barnes, 2015). It is characterised by a pattern of emotional instability and unstable relationships with other people. Someone with PD will differ from a person without the condition when it comes to how they perceive themselves and relate to other people. E.g., they might find it difficult to maintain steady relationships or fear being abandoned by friends and family.
Personality disorder tends to develop when people are in their late teens or twenties, however it is not formally diagnosed until after the age of 18 and like most mental health conditions, it results from a combination of genetics and the environment someone grew up in. Many people with PD may have experienced parental neglect, bullying or physical, sexual or emotional abuse during their childhood. There is no known way to prevent personality disorders. However, it can be treated using a range of psychotherapies (Paris, 2015). 

Personality disorders are characterised by a persistent pattern of cognitive, affective and emotional characteristics that dramatically deviate from predicted cultural and behavioural norms. The resulting feelings and interactions may be distressing, and the social and occupational functioning can be greatly affected. Clarification of PD molecular and biological basis is crucial for a more thorough understanding of the condition, one that leads the search for successful care (Paris, 2015)

A study explored violent behaviour in, and adult treatment of, Borderline Personality Disorder (BPD). Aggression of oneself or to others is a central component and Impulsivity is a clinical characteristic to BPD. Recent studies show that many medications, particularly atypical antipsychotics and anticonvulsants, can reduce impulsivity, affective lability, irritability and aggressive behaviour. BPD is seen as a dysregulation disorder – dysregulation of behaviour, affect, cognition, and interpersonal relationships (Látalová & Praško, 2010). There is no such thing as a strictly psychological disorder: it is an abnormality of brain circuits that disrupts mental, thinking, behavioural and social cognition development.


According to the DSM-5 classification (American Psychiatric Association, 2017) there are 10 different personality disorders which then can be grouped into 3 clusters. 

Cluster A 		Cluster B 		Cluster C
Paranoid		Antisocial 		Avoidant 
Schizoid 		Borderline 		Dependent 
Schizotypal 		Histrionic 		Obsessive-Compulsive 	
Narcissistic 


Cluster A have been grouped together because they are categorised as odd and eccentric. In this cluster the typical symptoms of personality disorders are social awkwardness and social isolation. Distorted thoughts dominate those conditions and can make life unbearable. Whereas cluster B are seen to be dramatic, emotional and erratic. Distinctive traits of this cluster include reoccurring problems with the law, disregard of others needs and feelings, constantly seeking attention and arrogance. Cluster C are characterised as anxious or fearful and usual features include extremely sensitive to rejection, excessive dependence on others and stubbornness (APA, 2017).  

Previously it was discussed that there are four distinguishing traits of personality disorders. These are skewed patterns of thought, dysfunctional emotional reactions, management of impulses over or under regulation and interpersonal difficulties. Those four core features are common to all disorders of personality. An individual need to demonstrate serious and persistent problems in at least two of the four areas before a diagnosis is made. An individual may sometimes be diagnosed with more than a single personality disorder. Analysis has shown a tendency for personality disorders to co-occur within the same cluster (Skodol, 2005).

Borderline personality disorder is an example of a neuropsychiatric disorder and treatment will endorse psychotherapeutic approaches to mend the mind while actively working to rebuild the brain (Nasrallah, 2014). 


Contributing environmental factors to Personality Disorder. 

· Being a victim of emotional, physical or sexual abuse. 
· Being exposed to long-term fear or distress as a child 
· Being neglected by one or both parents 
· Growing up with another family member who had a serious mental health condition. 

Environmental factors include being mentally, physically or sexually assaulted. Being subjected as an infant also to long-term anxiety or distress. Growing up with another member of the family who has a serious mental health problem, e.g., Depression, Bipolar etc. 

Treatment includes individual or group psychotherapy carried out by a community mental health team. If a person’s symptoms are moderate to severe, they will probably be entered into a treatment process known as a care programme approach (CPA). 


There are 4 stages to CPA: 
1. An assessment of their health and social needs 
2. A care plans 
3. The appointment of a care co-ordinator 
4. Reviews 

(Goodwin & Lawton-Smith, 2010)

 
Symptoms of Personality Disorders are typically categorised into 4 phenotypes – the “borderline sectors”

1. The affective field involves feelings usually difficult for BPD patients. These include loneliness, silence, inappropriate and extreme rage and rapid mood swings.

2. Borderline Personality Disorder interpersonal sector refers to these patients' propensity for intense and unpredictable relationships and their tendency to be entitled to deceptive and devaluing, as well as dependent, idealising and fearful abandonment.

3. The cognitive sector includes distressing perceptual disturbances in times of stress including dissociation and paranoia.

4. BPD behavioural field defines dangerous, impulsive behaviours as well as self-injury and challenges this population's widespread self-harm.
(Pier, Marian, Wilsnack & Goodman, 2016)


[bookmark: _Toc57799743]1.1 Screening for Personality Disorder 

The Standardized Personality Assessment–Abbreviated Scale is a screening tool for identifying individuals who may have personality disorder. It is a system of scoring out of 8. Any score of 3 or higher indicates the likelihood of a personality disorder. This method is not as reliable for the general public as it is for a clinical community. Despite the questions being generic, the questions are still deemed credible. 

An example of one of the non-specific questions asked is “Are you normally a worrier?” This question is circumstantial and therefore should be not considered as an appropriate question for diagnosis. The conclusion is less effective in general population samples as a screen and is therefore most useful in clinical populations (Fok, Seegobin, Frissa, Hatch, Hotopf, Hayes & Moran, 2015). This is because the questions when applied to the general population might not always indicate personality disorder it might just be flaws in a person’s character whereas, in a clinical setting these “flaws” are to an extreme extent. 


There is a 3.4% higher chance of an Asian person screening positive for any PD than a White person and there is also a 3.1% higher chance of a Black person screening positive than a White person (See Table 1). This may only seem like a small margin of increase, but it is significant as a majority of the clinical studies, empirical data and reviews on various personality disorders to date focus on predominantly the White population. So, the diagnosis criteria, diagnostic tools and treatment used are aligned with the research based on the White British population and this is then applied to Black and Asian communities despite there being clear cultural differences. 

Table 1 The Prevalnce of Adult Personality Disorder in the UK (UK Office for National Statistics, 2014) 
	Ethnicity
	All
	Men
	Women

	Asian 
	17.3%
	22.7%
	10.8%

	Black
	17.0%
	16.1%
	17.7%

	Mixed Other 
	16.7%
	10.2%
	21.9%

	White British 
	13.9%
	13.0%
	14.9%

	White Other 
	14.2%
	16.8%
	11.7%







[bookmark: _Toc57799744]1.2 Brain Anatomy 

The human brain weighs about three pounds and it is one of the largest and most complex organs in the human body. The brain is composed of over 100 billion nerves interacting through trillions of connexions called synapses. A layer of tissue named the meninges surrounds the brain. The brain connects through the brain stem to the spinal cord which contains bundles of nerve cells or neurons. The brain stem regulates respiration and sleep functions.
The cortex is the main layer of brain cells and is responsible for learning and volunteering. The basal ganglia are a cluster of brain-based structures and coordinates communications from various areas of the brain. The cerebellum is at the base and back of the brain and is responsible for balance and equilibrium.

Each side of the brain is split further into 4 lobes. The frontal lobes are responsible for problem solving, motor function and judgement. The parietal lobes control position, feeling, handwriting and memory. The temporal lobe, which is responsible for sensory information, which is important for hearing, recognising language and forming memories. The final lobe is the occipital lobe which comprises the system of visual processing of the brain. The amygdala is an important part of the limbic system and it plays an important role in regulating emotions, especially the more “negative” reactions, such as fear, aggression and anxiety (Batista-Garcia-Ramo & Fernandez-Verdecia, 2018). The amygdala is also responsible for processing memories and motivation. The amygdala has been implicated in various neuropsychiatric and neurodevelopmental disorders, possibly more than any other brain region. It is part of an initially developed mechanism to identify environmental risks and modulate subsequent responses which can have a profound effect on human behaviour (Schumann, Bauman & Amaral, 2011). The hippocampus helps regulates behaviour and self-control. New research discovers that the Hippocampus may harvest significant pointers on a range of mental health illnesses including anxiety and depression. This area is involved in planning and decision making. Problems with this part of the brain may well contribute to symptoms of PD. The orbital frontal circuit connects the frontal monitoring systems to the limbic system and receives information about the individual's internal state. It is also responsible for assessing emotion in facial expressions. Dysfunction of orbital frontal circuits contributes to disinhibition of behaviour, violence and emotional instability, both risk factors for suicidal behaviour (Tekin & Cumming, 2002) has been implicated in several complex cognitive functions, such as empathy, impulse control, emotion and decision making. Anterior cingulate cortex (ACC) mediates conflicts between competing choices. The grooves, and gyri, the folds or ridges, make up the folded [image: Here I will provide you with MCQs for all categories in medical ...]surface of the cerebral cortex (see Figure 1). 


Figure 1  Sagittal section of the human brain
<http://medical-mcq.blogspot.com/2009/02/here-i-will-provide-you-with-mcqs-for.html>)

A sulcus is a shallower groove that surrounds a gyrus (Cold, 2020). It is involved in the perception of emotion, and where that emotion is being directed (Campbell, Haywood, Cowey Regard & Landis, 1990). Together with the insula, fusiform gyrus and amygdala, the superior temporal sulcus analyses body movements to provide details about other people's intentions (Frith & Frith, 1999; Allison & McCarthy, 2000). 
Substantial scientific evidence exists that BPD is strongly heritable (Nasrallah, 2014). — a finding that indicates that this condition 's brain defects are a result of genes involved in brain development (similar to what is understood about schizophrenia, bipolar disorder and autism). A systematic analysis of BPD heritage reviewed 59 published studies classified into 12 family studies, 18 twin studies, 24 association studies, and 5 gene-environment interaction studies. The authors concluded that BPD has a strong genetic component, although there is also evidence of interactions between the gene-environment (GE) (i.e., how nature and nurture influence each other).

A study found that if one identical twin has Borderline Personality Disorder, there was a 2-in-3 chance that the other identical twin would also have BPD. There is no evidence of a specific gene that codes for any personality disorder. These findings need to be treated with caution, though, and there is no evidence of a BPD mutation. Many people with PD are thought to have something wrong with their brain's neurotransmitters, particularly serotonin (Coccaro, Bergeman & McClearn, 1993)


It is thought that many people with PD have dysfunctional neurotransmitters in their brain, particularly serotonin. Neurotransmitters are “messenger chemicals” used by the brain to transmit signals between brain cells. Altered levels of serotonin have been linked to depression, aggression, difficulty controlling destructive urges and harmful impulse management difficulties. Researchers have used MRI to study the brains of people with BPD. MRI scans use strong magnetic fields and radio waves to produce a detailed image (Batista-Garcia-Ramo & Fernandez-Verdecia, 2018).

[bookmark: _Toc57799745]1.3 Electroencephalogram 
 
An electroencephalogram (EEG) is a brain imaging scan used to evaluate the electrical activity in the brain and record brain wave patterns. Brain cells communicate with each other through electrical impulses. An EEG can be used to help detect potential problems associated with this activity.  There are very little risks associated with an EEG – the test is painless and safe (Read, & Innis, 2017).
There are 4 types of EEGs: routine, sleep, ambulatory and video. A routine EEG lasts for about 20-40 minutes. During the test the patient will be asked to rest quietly and open or close their eyes from time to time. At the end of the test, a flashing light may be placed nearby to see if this affects their brain activity. A sleep EEG scan is the second type, which is carried out whilst asleep. This may be used if the routine EEG does not give enough required information. In some cases, the patient may be asked to stay awake the night before which is called sleep-deprived EEG. Ambulatory EEG is where the patients’ brain activity is recorded throughout the day and night over a period of one or more days. The electrodes will be attached to a small portable EEG recorder that can be clipped onto the patient’s clothes and they can go about their day as usual. The final type of EEG is video telemetry or a video EEG. A special type of EEG where the patient is filmed while the scan recording is being taken. This can help provide more information about their brain activity. The test is usually carried out over a few days (Read & Innis, 2017).

Personality disorder is a very controversial mental health condition. It is clear to say that the aetiology, diagnosis and treatment surrounding personality disorder are not perfect and need to be tailored to each individual. Brain imaging might be the tool needed to pinpoint any difference in BAME patients’ brain that suffer from a personality disorder and it could be these images that provide the missing information on these communities. What brain alterations are observed in a personality disorder sufferer? What role does ethnicity play in the aetiology, diagnosis and treatment of personality disorder? These are a couple of the questions that need to be answered. 
                                                             










2. [bookmark: _Toc57799746]Methods 
2.1 Design

The researcher conducted a systematic evidence synthesis of published empirical studies relevant to addressing the aim and review questions described above. This design was chosen as the included studies did not present sufficient quantitative data from which a meta-analysis could be conducted. 

[bookmark: _Toc57799747]2.2 Eligibility Criteria   


Inclusion criteria 
Empirical Studies;
1. Examining personality disorder and ethnicity 
2. Investigating brain alterations through brain imaging scans in adults diagnosed with personality disorder
3. Investigating both 1 and 2 
4. Investigating adults aged 18-65 


Exclusion criteria
1. Participants below the age of 18
2. Papers investigating other mental health disorders 
3. Papers not written in English or German  


Of the 123 potential papers assessed, 46 studies met the inclusion criteria under the following categories: Neuroscience (n=25), Ethnicity (n=20) and SAPAS (n=), as seen in figure 2. These categories were chosen because they represent reasonable themes of the included papers, given that within each category a variety of research designs were used. 
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Table 2 displays the time span of which papers are included in this study from the main databases searched. All databases were searched from the earliest date they started to publish to the most current research.

Table 2 Databases searched for this review

	Database
	Date range of papers included

	Scopus
	1976 - 2014

	PubMed
	1990 - 2020

	Psychinfo
	1992 - 2014

	Cochrane
	2017 - 2019


	Research Gate
	2008-2012

	Science Direct
	1999-2010

	Google Scholar 
	2004-2019




2.4 [bookmark: _Toc57799749]Search strategy 

The strategy for this study was developed using Cochrane Handbook (2019) and PRISMA checklist (2009). Seven electronic databases were searched (Scopus, PubMed, Psychinfo, Cochrane, Research Gate, Science Direct and google scholar). Studies scanned range from the earliest published, 1976 to the most recent in 2020. 1976 was deemed the earliest date for appropriate research as the years before this discussed mental health but not personality disorders specifically. A preliminary search of ‘personality disorder and brain areas’ through PubMed clearly displayed that there is a number of papers and current research surrounding borderline personality disorder (BPD). Following this, searches were then filtered to narcissistic personality disorder, obsessive compulsive personality disorder (OCD) and antisocial personality disorder (ASPD). However, after additional research it has been found that there are some gaps in the discussion of personality disorder on a whole and how ethnicity has an effect, and this is something that needs to be examined further. 


Table 3 shows search terms used to find relevant studies to review. 

Table 3 Search Terms used for this review
	Main Terms
	Linking Terms 
	Specialised Terms 

	Personality Disorder (PD)
(And)
	Activated brain areas 
Amygdala and ethnicity and aetiology 
brain alterations
	Emotional unstable personality disorder 
Borderline personality disorder (BPD)

	Brain
(And)
	Personality disorder 
Ethnicity 

	Amygdala Neurochemistry Neuroanatomy Hippocampus 
Frontal lobe 

	Ethnicity 
(And)
	Personality disorder 
Diagnosis and treatment of PD
BPD 
Neurology 
Mistrust 
Criminal Justice System 
	Black, Asian and ethnic minority (BAME) 
Ecosystem Mistrust 





2.5 [bookmark: _Toc57799750]Data Collection Process 

The following data were extracted for each included study:
· Author, year of publication and country 
· Aims of the study
· Participant characteristics 
· Study characteristics/contexts
· Key points 
· Outcomes of interest 
· Themes – Neuroanatomy and PD, Neurochemistry and PD, Ethnicity and Diagnosis etc. 

Refer to Table 4 displaying the above data extraction set out for each study included in this review. A data extraction sheet was not used. Review studies that did not clearly state the number of papers they reviewed; the first author was contacted via email to collect this vital information. 

[bookmark: _Toc57799751]2.6 Quality Assessment 


Due to the variety of study designs in the included studies mentioned in this review, the data extracted were descriptively summarised.  The information was then organised into subsections of broken-down research questions.  
All qualitative studies were assessed using the Health Evidence – Quality Assessment Tool (2020) (See appendix 5). The CNSP Systematics Quality Assessment Tool (2020) (See appendix 6) was used to assess the quality of the quantitative studies. The qualitative studies were assessed on their methodology, description of context and the rationalisation for sampling and the detailed process of data collection and analyses.


Although a separate quality assessment tool was used to score the quality of papers. All literature was attained unless the abstract visibly met the exclusion criteria. Following this, all literature was then screened for relevant data and this was then extracted. Also, papers were individually read and once this was completed the inclusion and exclusion criteria was reviewed. When articles fell outside the inclusion criteria, but did not meet the exclusion criteria, the studies were then re-read to help decide as to whether to include or exclude the paper. Out of the 46 papers discussed in the results section (refer to table 4), 35 papers were quality assessed as strong (e.g. Chavira et al., 2003) whilst the remaining were moderate (e.g. Iacovina et al.,2014). Thirty-Five of the papers were assessed to be strong because they passed the criteria and scored 8 or above out of a possible 10. Moderately assessed papers had to score between 5-7 out of 10 on the criteria checklist. Any paper that scored below 5 was considered to be of poor quality and as a result was not included in this review. Methodology, results and conclusions were amongst some of the sections assessed for quality, these were assessed to insure the papers included all essential and relevant detail. 
[bookmark: _Toc57799752]2.7 Study Selection 

Figure 2 PRISMA FlowchartLiterature Search

Databases: PubMed, Cochrane Library, Psychinfo, Scopus, Research Gate, Science Direct and Google Scholar

Limits: English and German articles only
  







Search results combined (n=123)



Articles screened on basis of title and abstract



 Excluded (n=14)
Included (n=109)

 

Manuscript review and application of inclusion criteria 





Excluded (n=63)
Included (n=46)






SAPAS
(n=1)
Ethnicity
(n=20)

Neuroscience (n=25)
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2.8 Data Items 
Table 4 Description of included studies 
		Author/ Year
	Title 
	Study Design
	Sample Info 
	Key Points

	Outcomes of interest

	Ol'shanskii
1978
	Neuropsychological 
analysis of PD in lesions 
of the frontal lobe 
	Neuropsychological analysis
	63 participants 

Russia 

Age and gender not reported
	The data obtained suggest various PD with different brain lesion 
localisations and in particular frontal lobe lesions. 
	The pathology of the left and right frontal lobe reveals concept 
variations in emotional-personality disorders, most likely due to
pathological attention localisation. 

	Castaneda et al.
1985
USA
	Sex and ethnic distribution of borderline personality disorder in an 
inpatient sample 
	Comparative study 
	1583 participants 

Diagnosis: BPD

Ethnicity, age and gender not reported
	Few men than women were diagnosed with BPD among white and black people but not among Hispanics. 
	No significant differences in the prevalence of BPD were found among the white, black and Hispanic population. 

	Akhtar et al.
1986
USA
	The demographic profile of borderline personality disorder 
	Comparative study 
	17 studies 

Diagnosis: BPD

Ethnicity, gender and age not reported
	Ethnic differences for BPD have been inconsistent.
	After reviewing these studies, the authors found disproportionately more African American patients in the "nonborderline" group than in the BPD group. 

	Gardner et al. 
1990
Washington DC
	CSF Metabolites in BPD 
compared with normal controls 
	Diagnostic Analysis 
	17 BPD Sufferers 
17 HC
Ethnicity not reported
	There were no significant differences between the two groups in levels of 5-HIAA, HVA or MHPG. 
	5-HIAA was significantly linked to a history of genuine suicide attempts, but was not associated with violence, aggression or major depression. 

	Spoont
1992
Minnesota
	Modulatory role of serotonin
in neural information processing:
Implications for human psychopathology
	Review 
	Age, ethnicity, gender and diagnosis not reported 
	This study investigated the role of 5-hydroxytryptophan (5-HT), 
that acts as a modulator in the CNS.  These biases can predispose to conditions of pathology such as aggression.
	Extreme differences in 5-HT levels affect behaviour and contribute to biases in the processing of information that may directing influence behaviour. 

	Reekum et al.
1993
USA

	Neurobehavioral study of 
borderline personality disorder 
	
	American participants 
Male 

Diagnosis: BPD 

Age not reported 
	Impulsive behaviour of patients with BPD undoubtedly contributes to the high prevalence of traumatic brain injuries. 
	The data suggests that patients with BPD have a significantly higher prevalence of at least one significant developmental or acquired brain injury than controls. There is also mounting evidence that brain dysfunctions are associated with antisocial personality disorder.

	De La Fuente et al.,
1996
Spain 
	Brain glucose metabolism in Borderline personality disorder 
	Cohort design 
	10 participants 
Diagnosis: BPD 

Ethnicity, age and gender not reported
	Investigators observed relative hypometabolism in patients with borderline personality disorder at premotor and prefrontal cortical, cingulate cortex anterior and thalamic, caudate and lenticular nuclei
	This study provided evidence of cortical and subcortical metabolic disorders in a sample of unmedicated BPD patients with no current DSM-IIIR axis I diagnoses compared with controls. Relative hypometabolism was observed in the frontal cortex, anterior cingulate cortex, basal ganglia and thalamus in the dorsolateral region.

	Burke 
1999
London
	Managing dangerous people 
with severe personality disorder: 
the race dimensions. 
	Review 
	No. of studies not reported 

Ethnicity, age and gender not reported
	Past data would indicate that within the ethnic minority community- African Caribbean. There would be a significantly elevated incidence of personality disorders and related conditions.
	As a factor contributing to PD, it is apparent from the findings on social history that there would be over-representation among the population of the inner city. It may mean that a significant omission is the absence of information at ethnicity. 

	Driessen et al., 2000
USA
	Magnetic Resonance Imaging volumes of the Hippocampus 
and the Amygdala in Women 
with borderline personality 
disorder and early 
traumatisation 
	
	Diagnosis: BPD

Ethnicity, age and gender not reported
	Neuropsychological testing in female BPD patients did not result in disruption relative to safe testing when group discrepancies were tested for current depressive symptoms and the findings were not correlated with the testing. 
Contrary to earlier news, 
Hippocampal and/or Amygdala volumes. That was valid for studies examining declarative memory functions, though
	We observed reduction in hippocampus volumes (and per-haps of the amygdala) in female patients with BPD, but the relation of volume reduction and traumatic experiences remains uncertain.

	Goodman et al.
2000
New York
	Impulsive aggression in 
borderline personality 
disorder 
	Review 
	No. of studies and ethnicity, gender, age not reported. 

Diagnosis: BPD
	5-HT is inversely related to aggression. 
	Knowledge on brain regions, receptor types and neuromodulators are utilised in BPD treatment. With substantial progress in well-designed placebo-controlled studies of SSRIs such as fluoxetine. 

	Iwamasa 
2000
Oklahoma
	Are personality disorder 
criteria ethnically biased? 
A card-sort analysis
	Questionnaire 
	193 participants 

99 F, 94 M
European Americans: 147
African Americans: 44
Asian American: 1
Latino: 1 
Age: 17-46

Diagnosis Not reported 
	Results of this research showed that participants were 
systematically administering PD parameters by ethnicity, and for 
certain PD disorders. There needs to be more research carried out. 
	The findings may indicate that for specific ethnic groups, they display a cluster of symptoms that constitute PDs may result in over overabundance of PD diagnoses.

	Keating et al. 
2002
London
	Breaking the circles of fear.
A review of the relationship 
between mental health services 
and African and Caribbean communities. 
	Review 
	No. of studies not reported Ethnicity, age, gender and diagnosis not reported
	Cycle of fear' describes black people are mistrustful and wary of services, and the black community in return is fearful of service workers. 
	The 'Cycle of fear' results in black people refusing access to resources whenever possible and being underrepresented. 

	New et al.
2002
Egypt
	The Neurobiology and 
genetics of borderline 
personality disorder 
	Biological research into BPD
pathology including impulsive
aggression
	Diagnosis: BPD

Age, ethnicity and gender not reported. 
	It is likely that the prefrontal cortex exerts an inhibitory control over aggression.
	Evidence from this study suggests that impulsive aggression involves a deficit in serotonergic activity. 

	Chavira et al. 
2003
California
	Ethnicity and Four Personality Disorder 
	Collaborative Longitudinal Study
	668 participants 

352 F, 202 M 
Asian American: 13
Caucasians: 433
African American: 65
Hispanics: 56
Other: 7
Age: 18-45
Diagnosis: BPD, STPD, AVPD and OCPD
	This is one of the first studies to include a snapshot of the 
ethnicity and selected PD relationship. Findings from this 
research have posed concerns about the impact of cultural
interactions
	It is discussed that many ethnic groups have cultural-oriented interactions that cause anxiety and likely increase susceptibility to a personality disorder developing. 

	Rinne et al.
2003
Netherlands
	Fluvoxamine reduces responsiveness of HPA 
Axis in adult female BPD 
patients with a history of 
sustained childhood abuse 
	Cohort design 

Abused BPD Vs Non-abused BPD
	Abused: 17
Non-Abused13
Diagnosis: BPD
Ethnicity, age and gender not reported
	A substantial reduction of the ACTH and cortisol response to the dexamethasone / CRH test was associated with both 6 and 12 weeks of fluvoxamine therapy. The extent of the reduction was directly linked to the occurrence of persistent childhood violence but was not contingent on the occurrence of a comorbid posttraumatic stress disorder or severe depression.
	The researchers concluded that fluvoxamine decreases hyperresponsiveness to HPA in patients with borderline personality disorder who have a history of repeated childhood abuse.

	Tebartz van Elst et al.,
2003
New York
	Front limbic brain abnormalities 
in patients with borderline personality disorder: 
A volumetric magnetic 
resonance imaging study 
	A volumetric magnetic resonance imaging study
	16 participants 
Diagnosis: BPD
Ethnicity, age and gender not reported
	Rapidly shifting moods, impulsiveness, hostile and self-threatening behaviour, along with the dysfunction of interpersonal relationships, self-image is at the core of borderline personality disorder. 
Although volume loss of a single brain structure such as the hippocampus is a very unspecific finding of inneuropsychiatry, patterns of volume loss of amygdala, hippocampus, and left orbitofrontal and right anterior cingulate cortex can differ from other neuropsychiatric conditions in borderline personality disorder
	A substantial decrease of 24 percent in the left orbitofrontal and 26 percent in the right anterior cingulate cortexin borderline personality disorder

	Bagge et al. 
2004
USA
	Borderline personality Disorder features predict negative 
outcomes 2 years later 
	Self-report questionnaires 
Structured interviews 
	351 participants
55.6% Women 
84% Caucasian 
8.5% African American 
4% Asian American 
Diagnosis: BPD

18 year olds 
	Borderline traits were significantly related to negative outcomes, with impulsivity and affective instability the most highly associated. 
	The findings suggested that the impulsivity and affective instability associated with BPD leads to impairment in relating well with others. Therefore, meeting social role obligations, academic or occupational achievement may be especially important features to target in interventions for BPD.

	Critchfield 
2004
USA
	The relationship between 
impulsivity aggression, and impulsive aggression 
in borderline personality 
disorder: An empirical 
analysis of self-report 
measures
	Randomised control trial 
	92 participants 
85 F, 7 M 
62% Caucasian another ethnicity not reported 
Age: 18-50 

Diagnosis: BPD
	Implications of the present results are explored for future study
and clinical practise with BPD.
	Results showed little relation between aggression measures that were highly associated with impulsivity measures alone. 

	Grilo et al. 
2004
Connecticut
	Diagnostic efficiency of 
DSM-IV criteria for BPD: 
An evaluation in Hispanic
 men and women with
 substance use disorders. 
	
	130 participants 

Diagnosis: BPD 



Hispanic men and women 
	The BPD diagnosis was determined by the best-estimate method. Diagnostic efficiency indices were calculated for all BPD criteria. 
	The findings showed conduct of the DSM-IV criteria for BPD with a group of Hispanic subjects was diagnostically successful.

	Gabbard
2005
New York
	Mind, Brain and personality disorders 
	Literature Review 
	Ethnicity, age and gender not reported
	Extreme personality disorders are better understood and treated without brain and behavioural "either-or" dichotomies. However, each domain has a specific language and the mind's language is required to help the patient establish a theory of mind.

Preliminary data indicate that early trauma can encourage hemisphere lateralisation and adversely affect right and left hemisphere integration
	Using an SSRI can help to ease psychotherapeutic brain changes. The capacity of the patient to view the therapist as a supportive and loving figure rather than a persecuting and malevolent figure may serve to create new neural networks of internal representations while weakening the old ones

	Coid et al. 
2006
UK
	Prevalence and correlates of personality disorder in Great Britain 
	Structural clinical interview 
	626 participants 

Reported as mainly White but no % and other ethnicity not reported. 

Age: 16-74

Diagnosis: Various PD’s 
	Disorders in cluster B can be detected early and this vulnerable group are in care and enter the criminal justice system from a young age. 
	Personality disorder is growing within the population, especially in urban areas. 

	Lis et al.,
2007
Canada 
	Neuroimaging and genetics of borderline personality disorder: a review 
	A review 
	49 studies reviewed
 
Diagnosis: BPD

Ethnicity, age and gender not reported
	Hitherto the bulk of BPD research has concentrated on adults. BPD-like symptoms in children are often known as childhood borderline syndrome rather than BPD, and in some cases, another name may more accurately describe the child. Future studies into BPD-like symptoms in younger patients may lead to an awareness and progression of this condition. Therefore, it may be useful for researchers researching BPD 's neurological and genetic aetiology to examine whether the identified anomalies are unique to adults with BPD or are also present in children.
	PET studies have shown that patients with BPD have relatively poor metabolism in the frontal dorsolateral cortex, anterior cingulate cortex, basal ganglia, thalamus, right-sided temporal centromeric cortex, left-sided parietal / posterior cingulate cortex, hippocampus and left cuneus. Other studies showed hypermetabolism in the anterior cingulate gyrus, superior frontal gyrus, right inferior frontal gyrus and right precentral gyrus opercular portion.

	Selby et al.,
2009
Florida
	Ethnic variations in the structure of borderline personality disorder 
symptomatology 
	 
	1140 participants515 F, 625 M
28% Caucasian 
46% Hispanic 

26% African American 
Age: 18-23

Diagnosis: BPD 
	Future work should also investigate whether this same factor structure retains BPD symptomatology for 
ethnic minorities and explore the implications these variations
can have in treatment environment. 
	The findings of this study suggest that attention should be given to ethnic differences in BPD during evaluation and treatment of this condition. 

	Latalova et al.
2010
Czech Republic

	Aggression in borderline personality disorder 
	Literature Review 
	Ethnicity not reported
	Among BPD subjects followed in a longitudinal study, 58% were involved in physical fights as adults 'often or occasionally;' 25% used guns against others. 
	Many medications, particularly atypical antipsychotics and anticonvulsants, can reduce impulsiveness, affective lability, irritability and aggressive behaviour.

	McGilloway 
2010
London
	A systematic review of personality disorder, race and ethnicity: prevalence, 
aetiology and treatment 
	Systematic Review 
	7 studies reviewed

Age, gender and ethnicity not reported  
	There is some evidence of racial differences in PD prevalence 
but some of the differences are likely to compensate for the 
methodological characteristics. Further investigation
is required. 
	The results suggest deficiency among ethnic groups of the PD diagnosis, or a true lower prevalence among black patients. 

	Raffi et al.
2010
London
	Ethnic distribution of personality disorder 
	Evaluation 
	5 studies reviewed 

8.4% Black 

91.6% White British 


Age and gender not reported 
	Ethnic minorities are over-represented in psychiatric facilities, and especially in psychiatric compulsory treatment. 
	Black patients are less likely to be diagnosed with personality disorder than white patients and are more likely to be diagnosed with schizophrenia. Ethnic minorities are underrepresented in specialist psychotherapy programmes and are less likely to seek treatment or psychological therapy than white patients. 

	Raine, Lee, Yang and Colletti

2010
UK
	Neurodevelopmental marker for limbic maldevelopment in antisocial personality disorder and psychopathy 

	Cohort design 
	87 participants 
Ethnicity, age and gender not reported 
	Antisocial personality disorder and psychopathy is suspected as having a neurodevelopmental basis, although there was no systematic research of this proposition.
	Compared with controls, people with CSP had substantially higher rates of antisocial behaviour, psychopathy, arrests and convictions. This association's omnipresence was indicated by the fact that those who lacked a diagnosis of antisocial personality disorder but were charged or convicted for an offence had a more extensive CSP than non-antisocial controls. Results could not be linked to a previous exposure to trauma, head injury, socioeconomic factors or psychological comorbidity.

	Sharan 
2010
India
	An overview of Indian research in personality disorders 
	Literature Review 
	Ethnicity: Indian 

Age and gender not reported 
	The area of personality disorders is at a nascent developmental stage in India. 
	The research examined in this study is based solely on clinical epidemiology. However, in relation to PD and cultural aspects, there is a need for more studies. 

	Stanley et al.
2010
New York
	The interpersonal dimension of borderline personality disorder: Toward a neuropeptide model 
	Literature Review 
	Diagnosis: BPD

Age, gender and ethnicity not reported. 
	Functional neuroimaging research may also analyse regional activation patterns with a focus on related limbic regions, such as anterior cingulate gyrus and amygdala, with regard to regulatory effects, collaboration and association behaviours using behavioural laboratory paradigms with and without complex neuropeptide administration.
	Preliminary clinical approaches in opioid systems involving agents such as buprenorphine or those targeting oxytocin or vasopressin systems may be investigated to recognise potential therapies, genetic and epigenetic factors, biomarkers and early stressors that could predict interpersonal susceptibility to borderline personality disorder, with implications for early intervention.

	Soloff et al.
2012
Pittsburgh
	Structural brain abnormalities and suicidal behaviour in BPD 
	Controlled Trial between healthy
controls and BPD sufferers
	68 BPD subjects (16 M, 52 F) 79.4% Caucasian 

52 healthy controls (28 M, 24 F) 71.2% Caucasian 

Another ethnicity not specified 

Age not reported 

	Several other areas of the brain also show decreased activity  
	Compared to healthy controls, BPD sufferers had significantly diminished grey matter concentration in the Lt. insula. 

	Yoon et al.
2012
South Korea
	Impact of tryptophan hydroxylase 2 G-703T polymorphism on anger related 
personality traits and orbitofrontal cortex
	Meta-Analysis 
	63 healthy Korean women participants

Age not reported 
	Serotonin promotes development in prefrontal cortical regions, such as the frontal orbital cortex, which modulate and sometimes inhibit the emergence of aggressive behaviours mainly by acting on 5-HT2 serotonin receptors in these regions. 
	The findings indicated that in a front-limbic network dysfunction, hypo-metabolism is characterised by cingulum and front-occipital lobe, whereas occipital-temporal network dysfunction characterised by the lower longitudinal fascicles. 

	Genna et al.
2013
Pennsylvania
	Phenomenology of borderline personality disorder 
	Diagnostic Assessment 
	83 participants 

41 White American women 

42 African American women 

Between the ages of 20-60

Diagnosis: BPD
	Compared to other racial and ethnic groups, BPD was predominant in Native American people and less predominant in Hispanic men and women and Asian women.
	Afro-Americans are more likely to be develop mental health issues, such as, personality disorder, but are less likely to be treated. 

	Nasrallah 
2014 
USA
	Borderline personality disorder is a heritable brain disease 
	Literature review 
	59 published studies 

Diagnosis: BPD

Ethnicity, age and gender not reported
	There is no such thing as a strictly psycho-logical disorder: it is always an abnormality of brain circuits that disrupts normal mental, thinking, behavioural, and social cognition development. BPD is an example of such a neuropsychiatric disorder will endorse psychotherapeutic approaches to mend the mind while actively working to rebuild the brain.
	A systematic analysis of BPD heritage reviewed 59 published studies classified into 12 family studies, 18 twin studies, 24 association studies, and 5 gene-environment interaction studies.3 The authors concluded that BPD has a strong genetic component, although there is also evidence of interactions between the gene-environment (GE) (i.e., how nature and diet influence each other).

	Iacovina et al.
2014
St Louis  
	The relative impact of socioeconomic status and childhood trauma on 
Black-White differences in paranoid personality disorder symptoms
	
	711 participants 
(65.2% female)

25% Black
75% White


Age not reported 
	Higher rates of psychotic symptoms are commonly documented
in Black people compared with White people 
	Based on self-report and survey, black people had substantially higher mean PPD scores relative to white people and disparities in informant-report scores were approaching significance. 

	Soloff et al.
2014
USA
	Impulsivity, aggression and brain structure in high and low lethality suicide attempters with borderline personality disorder
	Longitudinal study of suicidal behaviour in bpd patients. 
	51 participants 
16 High Lethality (5 male, 11 female)

35 Low Lethality (5 male, 30 female)

Diagnosis: BPD
Age: 18-47

Ethnicity not reported 
	Neuroimaging studies using MRI, PET and fMRI techniques have demonstrated structural, metabolism and functional changes in subjects with BPD relative to healthy controls.
	Elevated aggression is correlated mainly with elevated concentrations of grey matter in the middle-inferior OFC and the anterior cingulate gyrus. 

	Ryder et al.
2014
Canada 
	Personality disorders in Asians: Summary, and a call for cultural research 
	Survey 
	13 countries

Asian populations 

Age, gender and diagnosis not reported  
	The observed low levels mentioned in this study may be due to a
lack of awareness of what constitutes of PD in Asian cultural 
contexts. 
	The surveys recorded significantly lower estimates of PDs in all 
three clusters in China than in the USA. 

	Fok et al.
2015
London  
	Validation of the standardised assessment of personality - abbreviated scale
in a general population sample.
	Randomised control trial 
	110 participants 
65 F,45 M

Ethnicity and age not reported 
	The aim of the statistical study was to determine SAPAS's ability to differentiate between patients with and without DSM-IV personality disorders  
	The conclusion of the study shows that the SAPAS is less effective in general population samples as a screen and is therefore, most useful in clinical populations. 

	Pier et al.
2016
USA
	The Neurobiology of BPD
	Meta-Analysis
	281 BPD Sufferers 
293 Healthy Controls 

Ethnicity and age not reported 
	Most of the literature on the neurological basis of BPD has moved in the past decade to direct representation of brain structure and function using neuroimaging. Many of the findings refer to emotional processing brain regions such as amygdala, insula, posterior cingulate cortex, hippocampus, anterior cingulate cortex and prefrontal control regions
	It helps to conceptualise the main symptoms as neuropsychiatric, to treat BPD more effectively. The findings of the fMRI demonstrated improvements in connectivity between diverse brain networks, and epigenetic studies found that the environment affects gene expression, perpetuating maladaptive cognitions and neurobiological behaviours. While functional imaging and genetic studies are beginning to gain momentum, these preliminary findings are awaiting replication with larger sample sizes, longitudinal capacity and more refined methodologies.

	Krause-Utz et al., 2017
Netherlands
	Dissociation and alterations in brain function and structure: implications of Borderline Personality Disorder
	Review
	Diagnosis: BPD

Ethnicity, age and gender not reported
	There is evidence of abnormal behaviour in brain regions in patients with recurrent depersonalization disorder linked to emotional and self-referential processing.
	Numerous studies indicate that a dysfunctional network of frontal-limbic brain regions, including amygdala and insula hyperreactivity, and reduced recruitment of frontal regions (e.g., orbitofrontal cortex (OFC), mPFC, and dlPFC) during emotional stress can underlie BPD emotional dysregulation.

Dissociation due to stress occurs in about 75–80 percent of patients with BPD, usually lasting between minutes and hours or days. Dissociative perceptions size, frequency, and duration are positively associated with self-reported levels of arousal / stress.

	Eaton et al.
2018
New York
	Personality disorders: community prevalence and socio-demographic correlates
	Meta Analytic approach by comparing two reviews that pooled previous studies 
	133-179 participants 

Ethnicity, age and gender not reported  
	Diagnoses of PD correlate with ethnicity, emphasising the importance of demand features, social desirability and possible diagnostic bias.
	The prevalence of any PD in the US ranged from 10.1% for Asian Americans to 24.1% for Native Americans, with Black, Latino and White Americans dropping in between.

	Gawda et al.
2018
Poland 
	Cross-cultural studies on the prevalence of personality disorders 
	Literature Review 
	95 Studies

Ethnicity, age and gender not reported. 


	No major difference between Black and White people in the UK suffering with PD. In Asian cultures the prevalence of any PD is generally stated to be lower than white opulation. With respect to the Latin American, Spanish and Southern European communities, histrionic or narcissistic PD symptoms are sometimes misdiagnosed. 
	In Asian countries some mental health issues aren’t recognised. This is because they are related to the emotional speech social rules, e.g., Filipino’s convey shyness, anxiety and passivity more often and differently.

	Hossain et al 
2018
London
	Ethnic variations in the personality disorder: evaluation of 6 years of hospital 
admissions 
	Evaluation of ethnic variation in PD 
	Ethnicity, age and gender not reported 
	
	Personality disorder is substantially less common in Black another 
ethnic minority groups compared to White subjects. 

	Ninomiya et al.
2018
Japan
	Reduced white matter integrity in borderline personality disorder: A diffusion
tensor imaging study 
	A tract based spatial statistics 
(TBSS) 
	35 BPD sufferers 
50 Healthy Controls 

Japanese 

Age not reported 
	The CTQ profiles of emotional violence and emotional neglect in patients with BPD were considerably increased relative to the healthy controls. 
	The findings indicated that in a front-limbic network dysfunction, hypo-metabolism is characterised by cingulum and front-occipital lobe, whereas occipital-temporal network dysfunction characterised by the lower longitudinal fascicles. 

	Schmahl et al. 
2018
Germany
	Borderline personality: Alterations to brain structure and function through psychotherapy 
	Review 
	Diagnosis: BPD 

Ethnicity, age and gender not reported. 
	Clinical change in psychotherapy appears correlated with brain structure and function control. The developments shown most likely represent an improvement in the BPD's emotional control ability and illustrate the possibility of modulating impaired emotion management processes.
	A significant finding following effective Dialectical Behaviour Therapy is the reduction of initially elevated amygdala function. 

	Mclean et al. 
2019
Cambridge, UK
	Personality disorders in black people: less prevalent or the result of healthcare
inequalities? 
	Evaluation of PD in black people 
	White population 
Black population 
No % or figure given
Age and gender not reported  
	There is a debate about the prevalence of PDs among black people. Researchers also identified contradictory findings that seem to be linked to the environment in which the research was conducted, where inpatient settings were more likely to show a decreased incidence of PDs in black people.  
	One aspect that should also be addressed in service disengagement, a cross-cultural imbalance within the healthcare system and ethnic differences in PDs that may contribute to misdiagnosis.

	Nauert 
2019
New York 
	Brain Scans clarify Borderline personality disorder
	Observational and correlational study 
	Ethnicity not reported
	People with BPD cannot use the areas of the brain that healthy adults use to help control their emotions. That can explain why they have such intense emotional reactions. The biochemical underpinnings of the emotionally disordered control mechanisms are fundamental to borderline pathology. Studying can areas of the brain function differently in patients with borderline personality disorder will contribute to more focused uses of psychotherapy and treatment, and also provide a way to connect the disorder 's genetic base.
	The anterior cingulate cortex and intraparticle sulci regions of the brain that are involved in healthy people under the same conditions remained inactive in BPD patients while people with BPD tried to monitor and minimise their responses to upsetting emotional scenarios.
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3. [bookmark: _Toc57799754]Results

[bookmark: _Toc57799755]3.1 Risk of Bias across studies 


Biases are clear across many studies which affect the cumulative evidence. For example, majority of studies exploring ethnicity in personality disorder patients had mainly White British or White Other making up the sample size. Therefore, not creating convincing conclusions if only one ethnicity is being represented. 


[bookmark: _Toc57799756]3.2 Risk of Bias in individual studies 

Biases are apparent in some studies, for example in some papers that were discussing ethnicity, the actual figures for the ethnicities were not included e.g. Castaneda et al., 1985 & Aktar et al.,1986. Another bias that was looked into was selective reporting in randomised control trials, where it is possible, even unconsciously researchers/authors, were including positive results that favoured their hypothesis. However, this risk of bias was not seen in any of the RCT studies assessed in this review. 







3.3 [bookmark: _Toc57799757]Synthesis of Results  



3.3.1 [bookmark: _Toc57799758]Neuroanatomy and personality Disorder 


Overall, neuroimaging use in BPD research dates back only a few years. BPD has been related to the brain's amygdala and limbic systems, the emotion-control centres and, in particular, anger, anxiety and involuntary impulsive reactions. Studies have shown that the hippocampus and amygdala in people with BPD may be as much as 16% smaller and have indicated that trauma events may contribute to such neuroanatomical changes. Positron emission tomography (PET) scans have usually shown that people with BPD experience glucose hypometabolism in their prefrontal cortex and limbic system compared to those without BPD, indicating that the condition may result from a "rational" prefrontal cortex inability to control the "impulsive" limbic system. One challenge inherent in interpreting the BPD-related evidence regarding neurological changes is that much of the work is inconsistent. For example, in various studies using the same imaging techniques the anterior cingulate cortex has been shown to have hypometabolism or hyper-metabolism. It is likely due in part to the nature of imaging research and the number of possible explanatory variables, including the medications that a patient may have had in their system, the potential impact on neurophysiology of any comorbid psychological disorders, and the variations in images caused by various settings, head tilts or laboratory conditions. A related difficulty in this area is whether it is appropriate to exclude participants with comorbid psychiatric disorders. Because most people with BPD have an additional mental disorder, depression frequently decreases the generalisability of a study by excluding participants with those disorders. Excluding individuals with multiple conditions means that reported irregular brain volumes or metabolisms are consistent with BPD rather than any other condition, although the findings may not be relevant specifically to the broader population of comorbid disordered BPD patients. The advancement of magnetic resonance imaging (MRI) as an alternative to CT, PET, and EEG has allowed researchers to more accurately quantify volumes of structures inside the brain, with a finer distinction between grey matter, white matter, and cerebrospinal fluid, and generally with superior resolution (Lis, Greenfield, Henry, Guile & Dougherty, 2007).

The most consistent finding in imaging studies of people with Personality Disorder, compared to those without, is increased activity in the amygdala, particularly if they also experience suicidal thoughts (Soloff, Pruitt, Sharma, Radwan, White & Diwadkar, 2012). In prefrontal and frontal-limbic regions involving regulating emotion and impulsive behaviour, executive cognitive function and episodic memory, structural brain alterations have been shown in individuals with BPD. In this study (Soloff et al.,2012) 68 BPD patients (16 males, 52 female) and 52 healthy controls (28 males, 24 female) received structural MRI scans. BPD sufferers had substantially reduced concentrations of grey matter in 8 of 9 risk of infection (ROI) as opposed to the healthy controls, non-sufferers in 5 of 9 ROIs. The individuals diagnosed with BPD had reduced grey matter in Lt. insula as opposed to the healthy control sample. The reduced grey matter in BPD sufferers were observed in the Frontal lobes include orbital frontal cortex and anterior cingulate cortex in the medial temporal lobe areas, including hippocampus and amygdala. Diminished grey matter concentrations were found in the BPD sufferers in the orbital frontal cortex, middle-superior temporal cortex, insular cortex, fusiform, lingual and parahippocampal gyri. Diminished concentrations of the insular have been correlated with violent behaviour in BPD adolescents.

In the study discussing the neurobehavioral patterns in people with Borderline Personality Disorder Reekum, Conway, Gansler, White & Bachman, (1993) had some interesting findings came to light. 

Phase I consisted of reviewing all charts and applying a scoring system to record any developmental or neurological findings. The scoring system was as follows; “0 = absent, 1 = probably present (or of uncertain importance in the case of diagnostic tests, 2 = definitely present, and 9 = information unavailable (or diagnostic tests not done)” (Reekum et al., 1993). The criteria used for each brain injury and for the diagnostic test were standardised, and two researchers have reviewed the charts. 
Phase II also included reviewing of charts but more importantly the patients participating in this phase also undertook a standardised neurological soft-sign examination and a limited neuropsychological test battery which was then scored and interpreted by a neuropsychologist. The performed tests included the Mini-Mental Status Exam, Visual Analogue Mood Scale, a modified Wisconsin Card Sort amongst a few others. 

The detailed results of Phase II demonstrated that using chart review, 7 patients were assessed using an interview method and at least one had significant brain injury. The neurological soft signs test (NSS) results were tabulated and of the nine patients examined, that had a history of being tested for a positive brain injury, six had two or more soft signs. An NSS is a subtle neurological examination of alterations, they often include impairment in fine motor and sensory tasks as well as persistence of primitive reflexes (Ojagbemi, 2017). Seven of nine patients who completed testing displayed evidence of frontal system dysfunction; six of them had a diagnosis from the chart analysis of definite brain injury. The shortfalls that were frequently observed were impulsive cognition's, cognitive inflexibility, poor self-monitoring, poor set maintenance and perseveration. The results show that the prevalence of at least one significant development or acquired brain injury in patients with BPD is substantially greater than anyone from the control group. The established psychological effects of traumatic brain injury provide some evidence that CNS injuries affect the development of BPD. It is possible to generate BPD like actions by a form of brain injury. In addition, there is empirical evidence that brain dysfunctions are related to antisocial personality disorder. 

Figure 3 Lateral, Medial and Ventral projections 
[image: page14image1488]The above figure (3) shows decreases in the amount of grey matter in borderline personality sufferers compared to controls measured using diffeomorphic anatomical registration through exponentiated lie algebra (DARTEL). Important clusters of bilateral lateral views (a), medial views (b), and ventral views are projected to the cortical surface. Such ortho-projections collectively reflect volumetric reductions in BPD-relevant brain regions which are consistent with previous independent sample studies. The reduction regions include the insula, the middle and superior temporal cortex (Mid-Sup T), the fusiform gyrus (FG), the anterior cingulate cortex, the hippocampus, the parahippocampus and the amygdala.

The insula is activated in fMRI studies by tasks involving social interaction, trust and cooperation but also exclusion from socials. In a game of cooperation and reciprocity, BPD participants display impaired anterior insula activation compared to healthy controls (King-Casas, Sharp, Loman-Breqam, Lohrenz, Fonagy & Montague, 2008). An experiment imitating social exclusion contributes to BPD anterior insular activation as compared to the control subjects (Eisenberger, Lieberman & Williams, 2003). An impaired function of insula may lead to vulnerability which is consistent with characteristics displayed in borderline personality disorder sufferers.

Schmahl, Niedtfeld & Herpertz, (2018) explored clinical change in psychotherapy and it appears to correlate with brain structure and function control. The developments shown most likely represent an improvement in the BPD's emotional control ability and illustrate the possibility of modulating impaired emotion management processes. A significant finding following effective Dialectical Behaviour Therapy (DBT) is the reduction of initially elevated amygdala function. This study is relatively recent, and it explores some interesting ideas. 

In Tekin & Cummings, (2002) study of frontal-subcortical neuronal circuits the deduce that there are five circuits, and they go on to examine them. These five frontal-subcortical circuits provide the neuroanatomical foundation for movement and behaviour. Including the frontal cortex, striatum, Globus pallidus/substantiagria and thalamus, each circuit shares the same structures. Neurotransmitters such as dopamine, acetylcholine, glutamate, and serotonin mediate and modulate, through pathways, the neurotransmitters. Direct circuit dysfunction causes abnormal thalamic inhibition, whereas indirect circuit dysfunction leads to thalamic overactivity and disinhibition. 

The orbitofrontal circuit links frontal monitors to the limbic system. Circuit dysfunction is characterised by change in personality including disinhibition of behaviour and emotional lability. Patients are irritable and may experience aggressive explosive outburst. They respond to social cues inappropriately and lack interpersonal sensitivity. Patients with more prominent right orbitofrontal cortex degeneration than the left have been reported to have more marked disinhibition and social behaviour loss. 

MRI was primarily used to study the limbic hippocampal and amygdala structures. A team of researchers recruited 21 female patients (aged 21–40, mean 29.9 years) with BPD without comorbid psychiatric disorders (i.e., schizophrenia or major depressive disorder with psychotic symptoms as measured with DSM-IV), and compared them to control subjects without BPD or other mental illness. BPD patients reported substantially decreased volumes of both brain structures (left hemisphere hippocampus decreased by 15.7%, right hemisphere hippocampus decreased by 15.8%, left hemisphere amygdala decreased by 7.9% and right hemisphere amygdala decreased by 7.5%) (Driessen, Herrmann, Stahl, Zwaan, Meier, Hill, Osterheider & Petersen,2000).

As a potential association of impulsivity and aggressive behaviour, dual front limbic brain disease has been suggested. One previous research in patients with borderline personality disorder reported volume loss of the hippocampus and amygdala. We measured limbic and prefrontal brain volumes to check the hypothesis that front limbic brain dysfunction may be related to borderline personality disorder. In borderline personality disorder a major decrease in hippocampal and amygdala volumes has been found. The left orbitofrontal was significantly reduced by 24%, and the right anterior cingulate cortex in borderline personality disorder reduced by 26%. Only left orbitofrontal volumes strongly correlated with amygdala volumes. Although volume loss of a single brain structure such as the hippocampus is a very unspecific finding of in neuropsychiatry, patterns of volume loss of amygdala, hippocampus, and left orbitofrontal and right cingulate cortex can differ from other neuropsychiatric conditions in borderline personality disorder. In this study, in patients with BPD previously recorded by Driessen et al (2000), the researchers were able to confirm that the amygdala and hippocampal displayed volume loss. They also found substantial volume loss in patients with borderline personality disorder in the left orbitofrontal and right anterior cingulate region (Tebartz van Elst, Hesslinger, Thiel, Geiger, Haegele, Lemieux, Lieb, Bohus, Hennig & Ebert, 2003.)

Rinne, de Kloet, Wouters, Goekoop, de Rijk & van den Brink, (2003), explored the effect of fluvoxamine on an HPA axis was observed in 30 female BPD patients. They were given a combination examination of the hormone dexamethasone / CRH. The study was administered 150 mg / day of fluvoxamine before and after treatment. 17 of the patients had a history of childhood abuse, and 13 had no history of child violence. A substantial reduction of the Adrenocorticotropic hormone (ACTH)and cortisol response to the dexamethasone/CRH test was associated with both 6 and 12 weeks of fluvoxamine therapy. The extent of the reduction was directly linked to the occurrence of persistent childhood violence but was not contingent on the occurrence of a comorbid posttraumatic stress disorder or severe depression. From this study it can be inferred that SSRI therapy, in addition to cognitive stress management instruction, may be a supportive technique to minimise the vulnerability of chronically neglected BPD subjects to stress and stress-related disorders such as major depressive disorder. Also, the investigators concluded that fluvoxamine reduces hyperresponsiveness of HPA in patients with borderline personality disorder who have a history of sustained childhood abuse. 

A tract-based spatial statistic (TBSS) showed that the BPD group had three clusters with substantially lower axial diffusivity (AD) relative to the HC group: one mainly in the cingulum and the other mainly in the lower front-occipital fasciculus and the lower longitudinal fasciculus. With respect to the AD values, one cluster was negatively and significantly correlated with POMS (Depression) and was located in the cingulum, while another cluster was positively and significantly correlated with DACS (Future Denial) and was located in the lower front-occipital fasciculus (LFOF). 
[image: page4image5528]The results suggest that hypo-metabolism in front-limbic network dysfunction is characterised by cingulum and front-occipital network dysfunction characterised by occipital lobe, whilst occipital-temporal network dysfunction characterised by the lower longitudinal fasciculus (Ninomiya, Oshita, Kawano, Goto, Matsuhashi, Masuda, Takita, Izumi, Inoue, Higuma, Kanehisa & Akiyoshi, 2018.)










Figure 4 A voxelwise statistical analysis of the AD data (Ninomiya et al., 2018)


Figure 4 shows (A) Cingulum showing lower axial diffusivity (AD, red) in the BPD group compared to HCs, (B) lower front-fasciculus showing lower axial diffusivity (AD, red) in the BPD group compared with HCs, (C) lower longitudinal fasciculus showing lower axial diffusivity (AD, red) in the BPD group compared with HCs. A voxelwise statistical study of the AD data was performed using FSL, part of the tract-based spatial statistics.

The borderline personality disorder group had two clusters with slightly lower axial diffusivity (AD) than the HC group: one in cingulum and anterior thalamic radiation, and the other in the lower front-occipital fasciculus and ILF.

Using real-time brain imaging a team of researchers found that Borderline Personality Disorder (BPD) patients are physically unable to regulate emotion. The results, by Harold W. Konigsberg, MD, Mount Sinai School of Medicine professor of psychiatry, indicate individuals with BPD are unable to stimulate neural networks that would help regulate emotions. Using fMRI, researchers looked at how the brains of people with BPD reacted to social and emotional stimuli. Konigsberg found that the anterior cingulate cortex and intraparticle sulci regions of the brain that are involved in healthy people under the same conditions remained inactive in BPD patients while people with BPD tried to monitor and minimise their responses to upsetting emotional scenarios. This research shows that patients with BPD cannot use those parts of the brain that healthy individuals use to help regulate their emotions.  

This can explain why they have such intense emotional reactions. The biochemical underpinnings of the emotionally disordered control mechanisms are fundamental to borderline pathology. Studying which areas of the brain function differently in patients with borderline personality disorder will lead to more focused uses of psychotherapy and treatment, and also provide a way to connect the disorder 's genetic base. This was a small study, both of observation and correlation. In order to understand exactly how people diagnosed with borderline personality disorder can differ from others, further studies on fMRI need to be done. Additional research may find markers or patterns of brain changes consistent in identifying individuals with this condition as opposed to other conditions and people without diagnosis (Nauert, 2019).


Ol’shanskii, (1978) experimented with 63 patients with lesions on the left and right frontal lobes. The data obtained suggest various PD with different brain lesion localisation and in particular frontal lobe lesions. The pathology of the left and right frontal lobe reveals concept variations in emotional-personality disorders, most likely due to pathological attention localisation. This study was ahead of its time and was detailed. 

With respect to review question 1, overall the papers reviewed in this section show evidence that changes in the brain are observed in those diagnosed with personality disorder. It is also clear that the anatomy of the brain differs from healthy controls such as the amygdala appearing to be reduced in size or a diminished amount of grey matter when compared to participants diagnosed with personality disorder. 


3.3.2 [bookmark: _Toc57799759]Neurochemistry and Personality Disorder 


Serotonin plays an important role in the regulation of mood, sleep and learning. It is found throughout the brain and the digestive system and has been implicated in depression. Studies have shown that people with a personality disorder have low levels of serotonin activity, and this is associated with impulsive aggression (Goodman & New, 2000).  Impulsive aggressive behaviour presents a critical challenge for the treatment of personality disorder patients. Impulsive aggression is of particular clinical significance in patients with BPD because it often contributes to dysfunction by overt physical violence which can interrupt family relationships and work. Many studies have researched the constancy of BPD diagnosis and the explore the use of a dimensional approach to tackle main characteristics of BPD such as impulsivity. The phenomenology of BPD indicates that a dimensional approach may be more fitting. A retrospective chart analysis assessing criteria for BPD outlined three independent domains: “1. Identity and interpersonal instability, 2. Impulsivity and 3affective instability” (Goodman & New, 2000). They argue that the diagnostic classifications for PD set out in DSM-IV may not be the best way to categorise patients with impulsivity. In the biological finding’s subdivision of this study the heritability of PD is explored. It is found that its PD is not hereditary but the associated traits such as, impulsive aggression or assertive aggressiveness are notably heritable.  The ‘LL” allele of tryptophan hydroxylase may be linked with a possibility for aggression. Deepening comprehension of impulsive behaviour neurobiology in BPD has altered treatment. The most coherent extension of the serotonin hypothesis is the procedure of selective serotonin reuptake inhibitors (SSRIs).  


5-hydroxyindoleacetic is the main metabolite of serotonin. 5-HIAA is used to determine serotonin levels in the body (New & Siever, 2002). The researchers refer to multiple studies in the introduction which is important to understand the relevance and need for the study. However, they do not include a hypothesis, aim, method or results section. Although, throughout the study all sections are clear and defined which makes it very easy to follow and understand. Each enzyme, transporter and receptor are clearly detailed defining its function and how it can alter behaviour if changed or imbalanced. 5-HIAA was significantly linked to a history of genuine suicide attempts, but was not associated with violence, aggression or major depression. Gardner, Lucas & Cowdry, (1990) measured metabolites of cerebrospinal fluid (CSF) in 17 people with a borderline personality disorder and 17 normal controls. There were no significant differences in the 5-hydroxyindoleacetic acid (5-HIAA), homovanillic acid, or 3-methoxy-4-hydroxyphenylglycol (MHPG) levels between the 2 groups. Lower levels of CSF 5-HIAA within the borderline group were significantly associated with a history of genuine suicide attempts, but were not associated with violence, self-mutilation or the presence of major depression. In a diagnostic group characterised by impulsiveness, therefore, CSF 5-HIAA levels are not distinctly low 

The role of 5-hydroxytryptophan (5-HT) is investigated in Spoont’s study (1992). 5-HT functions as a modulator in the central nervous system. Extreme variation in 5-HT behaviour will result in differences in processing information that could have direct effects on behaviour. These biases may predispose to disease. Traditionally, studies into the function of centrally active behavioural neurotransmitters have concentrated on two areas of interest.

1. Neurotransmitters ability to induce either pre- or postsynaptic inhibitory or exciting potentials on target cell populations. 
2. Also within a localised brain region, the neurotransmitter's stimulating or inhibitory effect on a specific behaviour.

In terms of human personality, the effect of low 5-HT activity on affective-limbic systems may contribute to a dissociation between behavioural inhibition and affective states and may also lead to an increased susceptibility to affective instability. Given this sensitisation of 5-HT reactivity during chronic stress, any propensity for exaggerated reactivity during stressful periods is likely to be more apparent. There is ample evidence of increased aggressive and violent behaviour in humans with a low 5-HT activity level. Behavioural activity is not only less inhibited, but also low 5-HT behaviour may lead to increased sensitivity to stressful stimuli.

5-HT activity stabilises information flow resulting in regulated actions oral, affective and cognitive performance through its role in supporting process coherence. Deviations in 5-HT activate these results in altered tendencies in the processing of neural information. Very high levels of 5-HT activity may lead to the creation of regionally restricted limit cycles in information flow that manifest as redundant signal propagation or pre-emptive response pattern maintenance. The ability of the neural network to maintain the integrity of the signal flow pattern can be compromised by very low levels of 5-HT activity resulting in an increased propensity towards switching and erratic, amplified passage signal. Such altered information-processing patterns resulting from extreme imbalance of 5-HT activity seem to contribute to the aspect of extreme stability. This indicates that aspects of human personality can be seen as spatial biases in the processing of neural information. High levels of 5-HT activity may be correlated with a propensity towards hyper rigidity. Low levels of 5-HT activity are possibly associated with a tendency towards impulsivity and excessive reactivity to stimuli, characteristics typical of dysfunctional behaviour and of personality disorders. An increased tendency for aggression in people with low 5-HT activity can be interpreted as a conductional manifestation of excessive reactivity to signals that trigger aggression, combined with a relative insensitivity to signals that would otherwise suppress the action (e.g., vulnerability in a victim). In terms of the dimensions of human personality, 5-HT activity tends to correspond to a level of behavioural constrain or stability, with the low end of the distribution contributing to a tendency towards increased reactivity and, thus, erratic or impulsive behaviour However, the instability does not seem to be solely behavioural, because affective stability is also impaired (i.e., there is an increase in negative effect). In addition, it appears that there is a dissociation between affective and behavioural mechanisms that are usually coupled under modulatory control of 5-HT, an effect that can be particularly apparent in stressful conditions.

However, alterations in the functioning of transmitters do not result in particular behaviours; rather, these alterations are correlated with differences in information processing that lead to altered sensitivity of the signal. Although 5-HT neurotransmission integrity influences the expression of behavioural stability, other dynamic elements in the neural system may compensate for altered 5-HT functioning and alter the relationship between 5-HT activity and behavioural stability. Altered 5-HT neurotransmission must therefore be seen as a weakness or contributing factor to an aspect of behavioural stability. This study has shown that having a less active prefrontal cortex means having a more difficult time with emotion regulation (Spoont, 1992). 

Cortisol is a chemical released during stress that helps to break down carbohydrates and proteins in order to increase the supply of glucose and oxygen in the muscles, heart and brain. But high levels of cortisol over a prolonged period of time lead to an increase of blood pressure and an increase in sugar levels. High cortisol levels also supress immune system response and cause the body to age faster. Over time exposure to high levels of cortisol damages and reduces the number of cells in the hippocampus (Nauert, 2019).

Hormonal and chemical imbalances found in some PD patients may explain some of the associated symptoms. Investigations have shown personality disorder patients to have imbalances of several chemicals including serotonin, dopamine, norepinephrine and acetyl chlorine monoamine oxidase (Nauert, 2019).

There are three main neurotransmitters that have been studied in personality disorder patients. Opiates are released by the brain to dull pain in response to body tissue damage. It appears that people with BPD who self-injure have lower levels of natural opiates (Stanley and Siever, 2010). People with BPD have more pain syndromes, such as headaches and muscle abdominal, and back pain, than those without BPD. Preliminary clinical approaches in opioid systems involving agents such as buprenorphine or those targeting oxytocin or vasopressin systems may be investigated to recognise potential therapies, genetic and epigenetic factors, biomarkers and early stressors that could predict interpersonal susceptibility to borderline personality disorder, with implications for early intervention. Functional neuroimaging research may also analyse regional activation patterns with a focus on related limbic regions, such as anterior cingulate gyrus and amygdala, with regard to regulatory effects, collaboration and association behaviours using behavioural laboratory paradigms with and without complex neuropeptide administration. 


A study from the researchers (Yoon, Lee, Kim, Lee & Ham, 2012) used Voxel-based morphometry analysis showing that rage is correlated with the lower occipital frontal cortex and hippocampus. The key result is that in the inferior OFC, subjects with the G/G genotype have substantially lower concentrations of grey matter (GMC) than T allele carriers. The study suggests that the integrated sensory information processed in the OFC is relayed to the hippocampus to encode long-term memory information that is emotionally relevant about environmental indications. Mesial temporal cortical abnormalities in antisocial and violent groups have been observed in previous functional imaging analyses. The hippocampus is involved in regulating aggression and contextual gear conditioning, hippocampal abnormalities, and prefrontal-hippocampal circuitry disruption may affect dysregulation, and may contribute to the psychopathic type of impulsive, disinhibited behaviour. Serotonin facilitates activity in prefrontal cortical regions, such as the frontal orbital cortex, which are involved in modulating and often suppressing the emergence of aggressive behaviours primarily by acting on 5-HT2 serotonin receptors in those regions. Thus, deficits in these regions' serotonergic innervation may be expected to result in disinhibited aggression following provocation. Results of this study showed that in the inferior OFC Asian subjects with the G/G genotype had substantially lower GMCs relative to T allele carriers. In comparison, a Caucasian study identified T allele carriers showed greater activation of amygdala.


Soloff, White & Diwadkar (2014), did a follow up paper on impulsivity, aggression and brain structure in suicide attempters with BPD. They used function imaging – structural MRI and metabolic PET scans. In impulsive subjects with BPD, anomalies were identified in the prefrontal cortex (PFC) regions, in particular orbitofrontal and ventromedial PFC anterior cingulate and other front-limbic structures involved in mood impulse and behaviour control. 

BPD subjects have reduced metabolic reactions to serotonergic pharmacological stimulation by fenfluramine (FEN) or meta-chloropiperazine (mCPP) in similar areas, indicating a neurobiological basis for impulsiveness and patient violence. fMRI research using angry faces indicated increased activation of the amygdala and decreased activation in the orbitofrontal cortex among PD subjects specifically ascertained for impulsive aggression. Also, in the OFC, BPD subjects had decreased alpha [C-11] m Trptophan (mTrp), which is a measure of serotonin synthesis, compared to healthy controls (Soloff et al., 2014). Studies of structural and functional imaging suggest a neural mediation for impulsive-aggressive behaviour in BPD, party related to a reduced serotonergic function in the OFC. The Orbital frontal cortex has extensive connectivity to the amygdala and moderates the hyper-arousal amygdala in concert with other prefrontal structures, such as the DLPFC. In times of negative emotional stress, OFC prefrontal cortical inhibition is diminished in subjects with BPD compared to control subjects. 

Impulsivity has been described repeatedly as a key construct in personality disorders; however, its precise definition seems to vary, especially as it regards correlation with aggression. The word impulsive aggression, often generally perceived as fundamental to an interpretation of PD, tends to be discussing the interface between the two, but has also been used inconsistently in the literature, often referring to a unitary phenotypic dimension, and sometimes indicating a mixture of distinct characteristics. In order to clarify the relationship between these measured constructers in this clinical population, this study examined the relationship between various measures of impulsivity, violence, and impulsive – aggression in a BPD sample (n = 92) (Critchfield, Levy & Clarkin, 2004). In accordance with these definitions, irresponsible impulsive conduct is evaluated explicitly by one of the DSM – IV BPD criteria. Furthermore, although impulsivity is neither a necessary nor adequate sign, research shows that it is a key characteristic of BPD. In the literature reviewed, the term impulsivity reflects a lack of preparation and/or action inhibition (as opposed to self-control) expressed in a number of contexts, in particular where there is some significant potential for negative consequences. Few impulsivity principles make explicit reference to violent behaviour. However, it has often been proposed that impulsiveness reflects the capacity for self-destructive and violent PD behaviour and is therefore supposed to be associated with forms of aggression. One consequence of this hypothesis is that impulsivity and violence on the phenotypic level are expected to appear together, sufficient to explain the use of the descriptive word impulsive – aggression. Other clinical theorists have also described putative psychological, social, and cultural inputs to impulsive and aggressive behaviour in BPD. For example, Benjamin (1996) emphasizes social learning experiences in the context of close attachment relationships as providing a template, and also a motivation, to engage in the interpersonal patterns’ characteristic of BPD. Results of (Critchfield, Levy & Clarkin, 2004) show no association between aggression and impulsivity measurements in PD, with impulsive-aggression tests only strongly correlating with aggression measurements. Implications of the current findings are explored for future research and clinical practise for PD.  

A group of researchers presented evidence of cortical and subcortical metabolic disorders in a subset of unmedicated BPD patients with no existing DSM-IIIR axis I diagnoses relative to controls. Relative hypometabolism was observed in the frontal cortex, anterior cingulate cortex, basal ganglia and thalamus in the dorsolateral region. No significant differences in the frontal premotor cortex on the left side, the lower part of the frontal cortex, the parietal cortex, the temporal lobes and the ventral portion of the striatum on the left side were found between BPD patients and controls. To the left side, the lower part of the frontal cortex, the parietal cortex, the temporal lobes and the ventral portion of the striatum. We noted that in normal subjects, all normalised values calculated with the cerebellum as a reference region were greater on the right side. Another community of regular controls has already observed such a phenomenon (Hagman, Buchsbaum, Wu, Reynolds & Blinder, (1990). It has not been observed in patients with BPD. While patients and control subjects were not balanced for gender in this sample, previous studies have failed to demonstrate an impact of gender on the regional distribution of resting glucose metabolism (Baxter, Mazziotta, Phelps, Selin, Guze & Fairbanks (1987).; Tyler, Strother, Zatorre,  Alivisatos, Worsley, Diksic & Yamamoto (1988). Gender-related differences were identified while using a performance task (Linnoila, Higley, Nielsen, Andreason, Suomi, Goldman & Virkkunen,1993). We selected the resting state for both absolute and relative metabolic measurements, which was shown to be stable in psychiatric patients, and controls in FDG-PET studies (Bartlett, Barouche, Brodie, Wolkin, Angrist, Rotrosen & Wolf,1991; Bartlett, Brodie, Wolf, Christman, Laska & Meissner,1988) (De la Fuente, Goldman, Stanus, Vizuete, Morlán, Bobes & Mendlewicz,1997).


Raine, Lee, Yang & Colletti, (2010) study tested the hypothesis that individuals with a limbic neural maldevelopment marker, cavum septum pellucidum (CSP), will show higher levels of psychopathy and antisocial personality. In a population group Cavum septum pellucidum was analysed using anatomic magnetic resonance imaging. Those with CSP (n=19) have been compared to those who lack CSP (n=68) on antisocial behaviour, psychopathy and criminal offence. Cavum septum pellucidum is a marker for neural maldevelopment in foetuses. The pellucidum septum is one portion of the septum and consists of a deep, midline, limbic structure consisting of two translucent glia leaves dividing the lateral ventricles, which form part of the sept hippocampal network. This primarily consists of ependymal glia and fibre tracts underneath the genuine sheet of Comportment. Cavum septum pellucidum is traditionally referred to as the 
In the anterior hand of the front lobe, the corpus callus. The findings of this study appeared to be the first to provide proof of neurodevelopmental brain abnormality in people with antisocial personality disorder and psychopathy and support the theory that limbic and septal early maldevelopment predisposes the continuum of antisocial behaviours. 

Structural BPD dissociation studies are also relatively uncommon and heterogeneous. Task-related fMRI studies indicate a dissociation role in brain regions that play an important role in emotional processing / regulation, pain perception, and impulse control including amygdala, medial temporal lobe, insula, fusiform gyrus, praecuneus, IFG, ACC, and cortical structures (e.g., dlPFC). Borderline personality disorder (BPD) neuroimaging research, exploring the connexion between altered brain function / structure and dissociation, are still fairly rare. Dissociation is a heterogeneous and dynamic phenomenon. It was defined as a disturbance and/or discontinuity in the natural, subjective integration of one or more aspects of psychological functioning, including-but not limited to-memory, identity, consciousness, perception, and motor control. The exact neuronal dissociation underpinnings remain uncertain. Neuroimaging studies, however, has also provided useful insight into the structural and functional networks of potentially dissociated brain regions in clinical samples characterised by high dissociations. Neuroimaging findings on dissociation in BPD are also fairly rare compared to this comparatively broad body of literature. This is proposed that the thalamus plays a significant role in altered consciousness in dissociative-like states. One of the thalamus' functions is that of a sensory gate or philtre which receives direct and indirect input from subcortical areas (e.g., raphe nuclei and locus coeruleus), limbic regions, and frontal areas. Within this network, the thalamus can modulate responses to environmental stimuli both directly and indirectly, facilitating or impeding the flow of information. In addition, the hippocampus and parahippocampal regions can be essential to understanding impaired processing of memory during dissociative states.

To date, only relatively few BPD neuroimaging studies have explored the connexion between trait / state dissociation and brain activity during resting state or experimental tasks, and even fewer studies have investigated specifically the effect of experimentally induced dissociation on neural processing (Krause-Utz, Frost, Winter & Elzinga, 2017).

Dr Benjamin's Behavioural Approach and Systemic Study of Social Behaviour (SASB) is a dimensional model of interpersonal and intrapsychic relationships that can be used to assess patients, their families and their therapists to decide how they communicate with each other and affect each other. Using a selective serotonin reuptake inhibitor (SSRI) can help to ease psychotherapeutic brain changes. The capacity of the patient to view the therapist as a supportive and loving figure rather than a persecuting and malevolent figure may serve to create new neural networks of internal representations while weakening the old ones (Gabbard, 2005). 

Once again review question 1 is answered by the review papers in this section, the research clearly illustrates that neurochemistry also plays a key role in the changes observed in the brain of adults diagnosed with a personality disorder. Impulsive and aggressive behaviour is a central characteristic of those diagnosed with a type of personality disorder. High levels of serotonin have shown to lead to impulsive and aggressive behaviour and those diagnosed with PD have displayed high levels of serotonin and similarly mTrp. Erratic behaviour is also another basic characteristic, and this can be influenced by low levels of 5-HT which are also shown in adults diagnosed with a PD. Damage to the hippocampus has been proven to play some sort of role in the diagnosis of PD and this damage can be caused higher levels of cortisol. Another key aspect is when adults with a limbic neural maldevelopment marker, cavum septum pellucidum, will show higher levels of psychopathy and antisocial personality. This is all evidence that changes in the brain are observed in adults diagnosed with a type of personality disorder. 



3.3.3 [bookmark: _Toc57799760]Neurobiology, Personality Disorder and Genetics 



Coccaro (1993), used the overall pattern of findings in this literature to argue for the existence of a scale brain – behaviour relationship such that ' reduced central 5–HT system function in patients with significant mood and/or personality disorder is correlated with a trait dysregulation of impulse control, the presence of which increases the likelihood of self– and/or other – directed aggressive control. 

In the study about neurobiology and genetics (New and Siever, 2002) the relationship between impulsive aggression and the serotonergic system was discussed. Reduced prolactin responses to d, l- fenfluramine, a serotonin releasing agent and post-synaptic agonist, are found in male patients with BPD. 

Fenfluramine (C12H16F3N) is an amphetamine, which is a synthetic, addictive, mood-altering drug, used illegally as a stimulant, derivative and a sympathomimetic stimulant. C12H16F3N (as seen in figure 5) stimulates the release of serotonin from vesicular storage and modulates serotonin transporter function. C12H16F3N is a secondary amino compound that is 1 – phenyl – propan – 2 – amine in which one of the meta hydrogens is substituted by trifluoromethyl, and one of the hydrogens attached to the nitrogen is substituted by an ethyl group. It binds to the serotonin reuptake pump, causing inhibition of serotonin uptake and release of serotonin. The resulting increased levels of serotonin lead to greater serotonin receptor activation which in turn lead to enhancement of serotoninergic transmission in the centres of feeding behaviour located in the hypothalamus (New & Siever, 2002).


[image: Image result for fenfluramine molecule]

Figure 5 C12H16F3N Compound 

Skodol, Siever, Livesley, Gunderson, Pfohl & Widiger,(2002), explored imaging studies of people with impulsive aggressive personality disorders allow regional localization of reduced serotonergic responsiveness to cortical inhibitory areas that may dampen the limited release of aggression, including orbital frontal cortex and related ventral medial cortex, and cingulate cortex, which is prominently involved in evaluating incoming affective stimuli. In patients with borderline and antisocial personality disorder, prefrontal metabolic activity, particularly in the orbital and medial prefrontal cortex, has been reported to be reduced in combination with impulsive aggression. In response to serotonergic stimuli, the frontal orbital and cingulate cortex display reduced activation. Reduced serotonergic module of important cortical inhibitory areas can result in aggression disinhibition. Studies advocating reduced serotonergic activity in patients with impulsive aggression associated with BPD have led to studies of serotonergic candidate genes. 

Biological and genetic studies have suggested that pathological characteristics underlying borderline personality disorder may be of fundamental importance in understanding the aetiology and treatment targeted. Follow-up studies also suggest that the measurement of personality dimensions and other clinical observations other than those required for the diagnosis of BPD itself may be necessary to account for the heterogeneity of outcome in BPD (Skodal et al., 2002). 


Pier et al., (2016) explored brain volume meta-analysis — which consisted of 281 people with BPD and 293 healthy controls — and 19 imaging studies observed left amygdala and right hippocampus grey volume reductions in people with BPD. Volume studies also occur in adolescent BPD populations but are constrained by small sample size, discrepant imaging methods, and highly comorbid presentations. We do not replicate difference in volume reported in adult BPD studies. A meta-analysis of functional magnetic resonance imaging (fMRI) results in persons with BPD showed increased activation during the processing of negative emotional stimuli in the left amygdala, left hippocampus and subsequent cingulate cortex, as well as decreased activation in prefrontal regions (including prefrontal dorsal lateral cortex). Another meta-analysis reported increased activity in the insula and less activation in the sub genuine anterior cingulate cortex in people with BPD but found no hyperactivity in the amygdala. DBT was found to attenuate baseline amygdala hyperactivity which correlated with changes in emotion regulation measurement and increased use of emotion control strategies. Taken together, these results demonstrate that the most prominent dysfunctional circuits in the dorsal lateral prefrontal cortex involving hyperactive limbic regions and hypoactive prefrontal control constitute the anatomical corollary to borderline personality disorder. It helps to conceptualise the main symptoms as neuropsychiatric, to treat BPD more effectively. The findings of the fMRI demonstrated improvements in connectivity between diverse brain networks, and epigenetic studies found that the environment affects gene expression, perpetuating maladaptive cognitions and neurobiological behaviours. While functional imaging and genetic studies are beginning to gain momentum, these preliminary findings are awaiting replication with larger sample sizes, longitudinal capacity and more refined methodologies. This evidence shows yet again that many changes in the brain of an adults diagnosed with personality disorder are observed. 

[bookmark: _Toc57799761]3.3.4 Ethnicity and Diagnosis 

Ethnicity is the state of belonging to a social group that has a common national or cultural tradition. Ethnic minority is defined as a group within a community which has different national or cultural traditions to the main population. The word ‘main’ being key – it is clear that majority of studies are not representative of the general population, therefore, being comprised of White British or American and not ethnic minorities. Therefore, leaving out vital information in relation to other ethnic groups. 

Grilo, Becker, Anez & McGlashan, (2004) study examined the diagnostic effectiveness of the Mental Disorders Diagnostic and Statistical Manual, fourth edition (DSM-IV), the borderline personality disorder criteria. The Spanish-language edition of the Diagnostic Interview for DSM-IV Personality Disorders examined 130 monolingual Hispanic adults (90 men, 40 women) at an outpatient medical and substance abuse clinic. 

Coid, Yang, Tyrer, Roberts & Ullrich,(2006), discussed the epidemiological information on personality disorders, comorbidity and the shared use of services is key to a strategy on health care. The aim of this study was to measure the prevalence of personality disorder and its correlates in a representative community sample. The tool used to assess personality disorder in 626 people for this study was 'The Standardized Clinical Interview' for DSM IV Axis II disorders.

The results indicated that the weighted prevalence of personality disorder was 4.4% (95% CI 2.9 - 6.7). In urban environments, the rates were highest among males, divorced and unemployed participants. Comorbid mental illness and drug abuse confounded the heavy use of healthcare facilities. Cluster B conditions had to do with early medical treatment and violence.

The study concluded that a disorder of personality is that within the population, especially in urban areas. Resources are usually limited to symptomatic, help-seeking people, but a vulnerable population with cluster B disorders may be detected early, are in childhood care and join the criminal justice system while young. This indicates the need for public mental health preventive measures. 

While psychoses and ethnicity are well studied, work on personality disorders has not discussed the significance of community and ethnicity. Significant differences in prevalence between black and white groups but no differences between Asian and Hispanic groups as opposed to white ethnic groups. The results may suggest deficiency among ethnic groups of a personality disorder diagnosis, or a true lower prevalence among black patients. Using more specific cultural and ethnic groups, further studies are needed (McGilloway, Hall, Lee & Bhui, 2010). A systematic review found that the least common topic of study has been the aetiology of personality disorders. The meta-analysis of seven studies found that the overall incidence of PD among black people was small but significantly lower compared to white populations. There was no significant difference in incidence between Asian and white populations, and white populations were less likely than Hispanics to be diagnosed with personality disorders. If a black person has or possibly has personality disorder it is a risk that it may be disregarded and not treated. If a real difference was to be made between environments using the same tools, then questions might be raised about treatment processes and racial bias in diagnostic labelling. Work on more nuanced cultural and ethnic categories is almost absent in aetiology and care, leaving the explanations for disparities across large racial groups unexplained (McGilloway et al., 2010).
 
Ethnic minorities are over-represented in psychiatric facilities, and especially in psychiatric compulsory care. Black patients are less likely to be diagnosed with personality disorder than white patients and are more likely to be diagnosed with schizophrenia. Ethnic minorities are underrepresented in professional psychotherapy programmes and are less likely to seek counselling or psychological treatment than White patients. Cultural and racial stereotyping is a prevalent occurrence in diagnosis and care decisions, and it affects the types of services and treatments that Black and minority ethnic people seek and receive. 

Diagnostic confusion issues and the marking is viewed as stigmatising. Because of the pre-existing views towards mental illness in these cultures, attempting to redress the balance around personality disorder within Black and minority ethnic groups is made more difficult. Mental disorder can be considered a non-entity, a stigma or a taboo. Not only the patients need to be trained, however, but also the practitioners responsible for identifying and treating personality disorders (Raffi & Malik, 2010). 

Salas-Wright, Kagotho & Vaughn, (2014) examine immigrant status as a protective factor against mental illness, assess intergenerational effects, examine ethnicity differences and report the prevalence of immigrant mood, anxiety, and personality disorders across major world regions. We use data from the National Epidemiological Survey on Alcohol and Related Conditions (NESARC) and compare first (n=5.363) and second (n=4.826) immigrants from Asia, Africa, Europe and Latin America with native Americans (n=24.461) regarding mental disorders. First-generation immigrants are much less likely to be diagnosed with a mood, anxiety, or personality disorder than native-born Americans, though the prevalence of mental health diagnoses among second-generation immigrants is increasing. Similar findings have been found for immigrants from major regions of the world, as the prevalence of psychiatric morbidity among immigrants from Africa, Latin America, Europe, and Asia was lower compared to native American. 

In terms of individual conditions, immigrants of the first generation were substantially less likely to have met requirements for most mood disorders (i.e., severe depression, bipolar disorder), all anxiety disorders, and the majority of personality disorders (i.e., antisocial, avoidance, unstable, paranoia, and schizotypal) examined in this research. Of dysthymia and narcissistic, obsessive-compulsive, paranoid, and schizoid personality disorders no important correlations were found. With the exception of narcissistic personality disorder, however, all personality disorders which have not been found to be substantially associated with immigration status. In terms of personality disorders, second-generation immigrants were substantially less likely to meet requirements for antisocial and preventative personality disorder compared with native Americans. To assess the impact of racism/discrimination on immigrants' mental health, we conducted additional analyses that examined the lifetime prevalence of mood/anxiety and personality disorders among native-born, first-generation and second-generation respondents while stratifying by racial/ethnic minority and non-minority status. Controlling for sociodemographic and behavioural confounding, immigrants of the first generation from both racial / ethnic minority and non-minority groups were significantly less likely to meet the mood / anxiety disorder criteria.

Herman, Ostrander & Tucker, (2007) found that lower family unity in African American adolescents was specifically associated with depressive symptoms, as compared to higher family tension rates being more associated with depressive symptoms in Caucasian adolescents. Therefore, symptoms that conflict with social unity in Hispanic and African American individuals with BPD characteristics may be more troublesome than affective dysregulation. An additional difference between the groups was the substantially higher association between affective dysregulation and behavioural dysregulation for Caucasians than the same correlations for the Hispanic and African American groups. Cultural variations occur in how we convey and accept the emotion. Caucasian individuals suffering from borderline personality disorder can be one way to convey distressing emotional experience to others (e.g., a plea for help), who will sometimes respond positively and maybe strengthen it. Suicidal activity in Hispanic and African Americans may not be as appropriate as a way of transmitting emotion, and others may respond in a way that is more unacceptable to the individual BPD (maybe by stigmatising the person). Another important finding from this study was that each group loaded impulsivity onto a different component. Impulsivity for Caucasians may have loaded onto the cognitive impairment factor because cognitive influences in this population may be the primary cause or may aggravate impulsive behaviour. For Hispanics, impulsivity loaded onto the disturbed relatedness factor that may mean that Hispanic individuals may appear to respond to defined interpersonal issues such as social rejection. Difficulties regulating impulses in the African American group led to the affective dysregulation factor, which may be because African American individuals would react with non-suicidal impulsive actions to disrupt emotions –perhaps to regulate effect. A potential reason for the impulsivity item loading onto a separate element for each ethnic group is that the item'' often my impulses bring me in trouble'' was too ambiguous for members of each ethnic group to have the same meaning of'' disturbance.'' This lack of clarity in the problem may contribute to more ethnically linked definitions of'' disturbance'' as compared to the general impulsive behaviours. 

This study produced some potentially provocative results. In particular, lower family cohesion was associated in a unique way with depressive symptoms for European American adolescents. Follow-up analyses of these descriptive findings indicated that, in predicting depression, children's ethnicity interacted significantly with the two-family environment variables. Moreover, when analyses were conducted separately by ethnic group, a cognitive variable, high self-discrepancy, mediated the effect for European American adolescents but not for African American adolescents.

Ryder, Sun, Dere & Fung (2014), explore epidemiological studies indicate relatively low levels of personality disorder in Asian-origin populations, but these low rates can result from a lack of awareness in Asian cultural contexts of what constitutes PD. Aetiology, assessment, and treatment work has rarely been expanded to include ways in which culture could influence PDs in general, let alone among Asians in particular. Surveys in 13 countries recorded substantially lower estimates of PDs in all three clusters in China relative to the United States. These low rates can result from a lack of understanding in Asian cultural contexts about what constitutes PD. 

Gawda, (2018) reviews PD research across cultures. While PDs are recognised in all cultures around the world, listed forms are regarded as cultural biased. Cultural influences intimacy the production of PD symptoms and have a direct impact on the diagnostic technique or influence. The Culture-PD relationship has two opposing approaches: Cultural relativism and cultural universalism. Cultural relativism claims that society has a major impact on production of PDs. Cultural relativism emphasises the development of concise analysis of ethnographic advertising. Personality and community are seen in this view as being equally affecting one another. In Asian countries certain disorders are not identified, e.g., avoiding PD in India or avoiding, dependent, and borderline PDs in China. This is translated as associative with emotional speech social rules, e.g., Filipino exudes shyness, fear and passiveness more often and differently.

Mclean & Agius, (2019) found that the personality disorder to be substantially less prevalent in black populations than in white populations. In contrast with white British patients (OR 0.19 for Black African, 0.22 for Black Caribbean and 0.38 for Other Black), Hossain et al. (2018) found a relatively low prevalence of PDs in black patients admitted to East London hospitals. Those tests need to be further investigated and examined. The results that personality disorder is less common in black people are controversial, and it is unclear if this is true. There are several reasons which may account for under-representation of black people with PDs, with the denial of resources being a significant factor. Many people have harmful preconceptions about mental health facilities, but especially those in the black communities. This are part of a' cycle of fear' in which black people are mistrustful and wary of services, and the black community in return is fearful of service workers. This leads to black people refusing access to resources whenever possible and being underrepresented within them as a result (Keating, Robertson, McCulloch, Francis & Muijen,2002.). Notably, under the Mental Health Act, black people are more likely to be over-diagnosed with schizophrenia and subject to the use of psychotropic depot-type drugs (Davies, Thornicroft, Leese, Higgingbotham & Phelan,1996.). 

Disengagement from services is likely to be a significant factor in the seemingly decreased incidence of PD in black people, but other factors are likely to be involved as well (Mclean & Agius, 2019). Subgroup analyses showed in the McGilloway meta-analysis (McGilloway et al. 2010) that when research used both case notes and interviews to classify people with PDs, black people were more likely to have a PD (OR 1.140), but when only case notes were used, black people were less likely (0.281). Methodological variations between studies may account for these results but this may also indicate that black people's daily treatment can ignore personality disorder diagnoses. 

Eaton & Greene, (2018) take a meta-analytical approach to characterising prevalence levels in the PD population by comparing findings from two analyses that pooled previous studies. Results show that the prevalence of any PD in the United States ranged from 10.1% for Asian Americans to 24.1% for Native Americans, with Black, Latin and White Americans dropping in between. Further, individual diagnoses of PD often correlate with ethnicity, demonstrating the importance of demand, social desirability, and possible diagnostic bias.  

Lacovino, Jackson & Oltmanns, (2014) study examines mechanisms of racial differences in paranoid personality disorder (PPD) symptoms in a sample of adults aged 55–64 from the area of St. Louis, MO. Socio-economic status (SES) and childhood trauma have been tested using structural equation models as intervention variables in the relationship between ethnicity and PPD symptoms. Researchers hypothesise that compared to psychotic forms of paranoia, nonpsychotic forms, which would presumably include PPD symptoms, are more closely related to cultural and environmental influences Specifically, environments that foster feelings of victimisation, alienation, and lack of control are posed to contribute to paranoid symptoms developing. Evidence indicates that Black people are more likely to experience victimisation than White people, and show interpersonal distrust and cultural distrust (i.e., mistrust of the dominant White culture). So, Black-White differences in the prevalence of PPD symptoms may be due in part to the increased disadvantage frequency in the Black community. To date, studies have only looked at contextual causes of racial disparities in PPD-related constructs, such as anxiety and distrust. Many studies also identified risk factors for PPD symptoms without paying attention to variations between ethnicities. Two types of disadvantage are found to be associated with PPD symptoms or related constructs when considering both literatures: socioeconomic status (SES) and trauma to the childhood.

This study recruited 55-64 participants for their longitudinal study. The results indicated that based on self-reporting and interview, black people endorsed significantly elevated PPD symptoms as compared to white people, and differences in informant reporting approached significance, indicating that differences in PPD symptoms are robust across measuring methods. Findings suggest that social inequality is influenced by the racial differences in PPD symptoms. Individuals from disadvantaged socioeconomic and racial groups may experience systemic discrimination and prejudice, leading them to become more suspicious, paranoid and/or distrustful than those from more privileged groups.

The current study adds to a small body of literature about a significant disparity in racial mental health. Findings suggest that Blacks show higher rates of PPD symptoms in part due to lower SES and greater childhood trauma compared with Whites. High PPD symptom levels among some Black people may be a reasonable reaction to cultural and socio-economic threats. As such, Black-White disparities in PPD symptoms do not appear to be caused by ethnicity per se, but by problems that Blacks experience more commonly. There are also noticeable limitations to this study. Participants were adults living in the St. Louis area with a particular generational classification, restricting generalizability to other populations. Additionally, certain non-examined environmental and genetic factors are definitely important for understanding racial disparities in PPD symptoms and should be included in future studies.

Iwamasa, Larrabee & Merritt, (2000) study aimed to assess DSM-III - R possible ethnicity criterion bias. The research provided more quantitative details about how cultural differences were not generally addressed but were still included in gender and socio-economic factors discussions. While this cautionary statement is included in the DSM-IV, it does not help to provide physicians with guidance or suggestions about how to consider these characteristics when making a diagnostic decision. Therefore, the clinician has a significant duty to assess if the condition relates to the patient provided the cultural context in which he or she lives. This is particularly troublesome when a clinician has no understanding or familiarity with the various cultural dimensions of the life of a client. The need to investigate the role of ethnicity in psychopathology in general, and especially in PDs, is of particular significance given that approximately 25% of the U.S. population is composed of ethnic minorities with projections of a continuous rise in that number. Even though epidemiological data on the diagnosis of PDs across ethnic groups have yet to be obtained, it is worth exploring how laypersons and clinicians apply DSM personality disorder diagnostic criteria to ethnic minority populations.

The rare use by ethnic minority individuals of mental health services makes their participation in the therapy much more distinctive. Overall, the occurrence of negative behaviour on the part of a member of a minority group is likely to be perceived, remembered, and elaborated, thereby contributing to stereotype maintenance. Interestingly, the findings revealed that, for antisocial PD, European American participants were more likely to apply this criteria to African Americans than to European Americans. This was also the case with avoiding and obsessive-compulsive Personality Disorders. 

As was hypothesised, the findings indicated that personality disorder diagnostic requirements were systematically picked so that all diagnoses of PD were assigned to other ethnic groups. This finding is particularly striking given that criteria could have been organised for all the disorders, so that no ethnic group would have been diagnosed with any of the PDs. More specific examination comparing the responses of African American and European American participants indicated that the ethnicity of the participants influenced how criteria were organised for compulsive antisocial, avoidant and obsessive PDs. The disparity in expectations among ethnic groups is especially harmful to African Americans, who might meet European Americans who feel that antisocial activities are more likely to be displayed by African Americans. One may argue that it appears that in their sample, participants arranged the personality disorder parameters based on negative assumptions concerning different ethnic groups.

A more notable explanation for this systematic application of criteria may be that some of the PDs include features that are actually more common among some ethnic groups than others. Maybe DSM PD criteria has features that are viewed by certain ethnic groups as culturally appropriate and not pathologic. When extending this argument to various ethnic groups, one may argue that in certain ethnic groups, the PD standards pathologize characteristics of what may possibly be viewed as culturally appropriate or suitable characteristics. 

Though not a direct examination of assessment bias, these results suggest that the personal beliefs of the patients about different ethnic groups influenced how they distribute criteria. This finding may have implications when applying diagnostic criteria for the influence of a clinician's own assumptions about demographic and cultural characteristics. Although it may be uncomfortable - capable of understanding that certain clinicians might hold biased and derogatory views about other groups of individuals, as stated earlier, frequently retained arc assumptions even when disparity is raised. Moreover, many ethnic minorities physicians report having encountered derogatory ethnicity-based experiences with their own colleagues who are not a minority. 

Results from studying the perceptions of personality disorder criteria among college students indicated that participants systematically distributed PD criteria by ethnicity, and for some PD disorders. The findings that suggest that for specific ethnic groups, cluster of symptoms that represent PDs that result in an overabundance of PD diagnoses. A few big questions resulting from the findings of this study are whether physicians assign an overabundance of PD diagnoses to specific ethnic groups, and whether certain specific ethnic groups are more likely to have symptoms of certain specific PDs. Further work needs to be conducted into how real physicians assess, diagnose, create recovery plans and provide care for members of ethnic minority groups.

Davies et al., (1996) study aimed to compare the risk of detention of a representative group of people with psychotic disorders from different ethnic groups under the Mental Health Act 1983. 439 patients with a psychotic illness were identified.The mean number of admissions for both the black Caribbean and black African groups was significantly higher than Caucasian groups. Black patients are significantly more likely to have been admitted to an intensive psychiatric care facility or to prison. Clinicians need to determine how open and responsive Black people are to their mental health services. Black patients may think mental health services are inaccessible or inadequate to their needs. Whatever the reasons for these higher compulsory admission rates among black patients, this is a difference in service contact experience that may well create a vicious circle in which black patients may see services as untherapeutic, delay seeking help, and increase the likelihood of compulsory admission. Nearly half of white patients were held under the act compared to 70% and 69% respectively of Black Caribbean and Black African patients. Black Caribbean and Black African patients were more likely to be involuntarily detained than White patients. 

To answer part of research question 2; What role does ethnicity play in the diagnosis of PD? This section clearly outlines that this is an apprehensiveness to BAME communities when it comes to seeking help. There is a distrust and disengagement which accounts for the disproportionate prevalence of PD in these communities. Ethnic minorities in the UK are overrepresented in psychiatric facilities especially compulsory unit whereas, they are underrepresented in professional psychotherapy programmes. Also, to further answer the research question it is clear that PD diagnosis vary around the world due to cultural differences. 

[bookmark: _Toc57799762]3.3.5 Diagnostic Tools and Ethnicity 

The Schizotypal Personality Questionnaire (SPQ) is a commonly used instrument for measuring schizotypal traits based on schizotypal personality disorder (SPD) principles in DSM-III-R. The aim of this study was to investigate the factorial structure of the Greek SPQ, its factorial invariance across gender and different age groups, and possible differences between the sexes and age groups at latent mean (Tsaousis, Zouraraki, Karamaouna, Karagiannopoulou & Giakoumaki,2015). 865 participants were used for this study. 

The findings showed that a seven-factor model (sub-scales "no close friends" with "constricted influence" and "ideas of reference" with "unusual perceptual experiences") was accurately reproduced with respect to the factorial framework of the original first-order model. In addition, the "paranoid" second order model also provided adequate fit. Regarding the SPQ factor invariance across gender and age, the analysis revealed that both the first- and second-order models showed invariance in measurement (configural, metric, and structural) across gender and age groups (17–35 vs. 36–70). Based on these results, we may conclude that the Greek variant of the SPQ is a psychometrically accurate instrument for assessing schizotypal traits and a valuable screening method for gender- and age-wide SPD (Tsaousis et al., 2015). 

Having different diagnostic tools for different ethnicities shows that ethnicity does have a role to play in the diagnosis of personality disorder. Is it still however, unclear how key this role is. 

[bookmark: _Toc57799763]3.2.6 Ethnicity and Treatment 

Bhui, Stansfeld, Hull, Priebe, Mole & Feder,(2003), aimed to identify racial variances in advanced mental health care pathways. The study carried out a systematic analysis of all longitudinal studies comparing the use of more than one minority group in the UK of mental health services. The findings revealed that several researches compared Black and White patients and found higher in-patient admission rates among Black patients. Compulsory admission ratio of combined chances, Black patients relative to White patients. Black patients had more diverse specialty treatment systems, with some evidence of racial differences in primary care assessments. Bhui et al., (2003) concluded that there is strong evidence of variation in voluntary and compulsory admission between ethnic groups, as well as some evidence of variety in specialist care pathways. 
 

Selby & Joiner, (2008) explore ethnicity and BPD studies and discuss that the research has been limited, though some studies have investigated the condition in various ethnic groups. The factor structure, considering the severity of BPD emotional symptoms and the major variations in ethnic / cultural experience and emotional speech. In this current research the researchers investigated the nature of BPD symptoms in a fairly large, ethnically diverse representative population sample to assess if self-reported ethnic origin contributed any variation to the underlying factor structure of the symptomatology of the disorder. The findings showed that affective dysregulation was the primary cause of approximately 32% of the variance for Caucasians with affective dysregulation. In contrast, cognitive disorders affecting approximately 34% and 37% of the variance were the primary cause for the Hispanic and African American groups, respectively. Although the factors were the same across ethnic groups, the loading of certain particular items differed among groups. For example, feelings of emptiness in the Caucasians contributed to the factor of affective dysregulation; on the other hand, feelings of emptiness contributed to the factor of cognitive dysfunction for Hispanic and African American groups.

Of the Caucasian / Hispanic and Hispanic / African American comparisons, the affective dysregulation factor displayed the most congruence for all three classes, and the cognitive disorders factor were very similar. The least congruent factor was the confused relatedness factor, with the lowest s and rc values for the Caucasian / Hispanic and Caucasian / African American comparisons. The affective disruption factor demonstrated strong correlations across the three ethnic groups with both the cognitive impairment and the disrupted associated factors (Selby & Joiner, 2008). 

There are also cultural variations in the way people perceive and accept emotion. Maybe for White individuals with BPD suicidal activity may be one way of expressing distressing emotional experience to others (e.g., a call for help), who will often respond positively and maybe strengthen it. Suicidal behaviour may not be as appropriate as a way of communicating anger in Hispanic and African Americans, and others may respond in a way that is more harmful to the BPD person. 

Impulsivity for Caucasians may have loaded onto the cognitive impairment factor, since cognitive factors may be the primary trigger or aggravate impulsive behaviour in this category. Impulsivity loaded onto the disturbed relatedness component for Hispanics, which may mean that Hispanic individuals may have a propensity to react to particular interpersonal problems, such as social rejection. Difficulties regulating impulses in the African American group led to the affective dysregulation factor, which may be because African American individuals would react with non-suicidal impulsive actions to disrupt emotions –perhaps to regulate effect. A potential reason for the impulsivity item loading onto a separate element for each ethnic group is that the item'' often my impulses bring me in trouble'' was too ambiguous for members of each ethnic group to have the same meaning of'' disturbance.'' This lack of clarity in the problem may contribute to more ethnically linked definitions of'' disturbance'' as compared to the general impulsive behaviours. 

One drawback of this research is that a formal clinical evaluation was not used to determine criteria for borderline personality disorder; rather, during an evaluation, individuals were asked these questions and responded to the items using a Likert scale of three points (Selby & Joiner, 2008).

The greatest strength of this research is that it featured a wide number of ethnically diverse populations. With a composition of approximately 26% Caucasian, 46% Hispanic, and 28% African American subjects, over 1100 subjects participated in this research. A final strength and special feature of this study is that it not only equates Hispanic and African American groups with a Caucasian group, but also with each other. The findings of this study have important implications for the clinical settings applied and provide a possible basis for evaluating and treating the symptomatology of Caucasian, Hispanic, or African American individuals with BPD features. For example, it may be especially important to evaluate emotional symptoms when treating Caucasian patients with BPD characteristics, and to adapt therapies to affective issues. It may be necessary for Hispanic or African American patients to concentrate on the treatment of cognitive symptoms, as well as to investigate the impact of ethnicity socio-cultural factors on those symptoms (Selby & Joiner, 2008). Additionally, depending on ethnicity, such signs may have specific factors that tribute to them. For example, when treating an African American patient with BPD symptoms, it may be beneficial to approach the treatment of impulsive behaviours by focusing on multiple forms of regaining emotions or focusing on awareness skills (Scott, 1995). On the other hand, treatment of impulsiveness for a Caucasian person with BPD features can benefit from teaching DBT pain tolerance skills, or other cognitive techniques. Treating impulsivity in Hispanic people with BPD features that benefit by concentrating on interpersonal factors that lead to impulsivity, perhaps by concentrating on, for example, the aspect of interpersonal effectiveness of DBT (Selby & Joiner, 2008). 

The term 'ecosystem mistrust' has been used to describe a self-protective defensiveness, a condition characterised by lack of confidence in others, scepticism of their intentions, a sense of individual impotence, and a sense of caution to avoid trouble. Typically, this is used to define Black people's experience in an oppressive white world. Ethnicity and culture have a significant impact on human behaviour and a clear understanding of the effect of culture on anxiety, even though it is non-pathological, will form a necessary basis for any multicultural psychological evaluation. In these cases, addressing difficult clinical problems like ethnicity and culture at an early stage and discussing staff and patient sensitives to it is quite relevant (Sen & Ramaswamy, 2011). This study was a clinical based study built on a real case, real patient. It is interesting to see how treatment is actually implemented as opposed to just theory based. 

Borderline traits were significantly associated with negative outcomes, with the most highly associated being impulsivity and affective instability. The results indicated that BPD-related impulsiveness and affective dysfunction contribute to impairment in well-relating with others. Consequently, fulfilment of social role obligations, academic or occupational achievement may be particularly important features to target in BPD interventions (Bagge, Nickell, Stepp, Durrett, Jackson & Trull, 2004). 

Genne & Feske, (2013) explore the role of ethnicity and socioeconomic status within BPD phenomenology. Psychiatric disorders are more likely to occur among African Americans, less likely to receive treatment. Data from the Epidemiological Catchment Area study showed a trend in non-white individuals towards higher BPD rates, but this was not statistically significant. BPD was more prevalent in Native American men than in other racial and ethnic groups, and less prevalent in Hispanic men and women and in Asian women.

A review of demographic factors found that African American BPD patients had a lower SES and were less educated than white patients, and that African American women were more likely to meet the requirements for a life-long drug use disorder. African American women have demonstrated more severe characteristics of antisocial and narcissistic personality disorder. White patients showed more severe suicidal behaviours, while more severe lack of anger control was endorsed by the African American patients.

This was the first study in the United States to identify differences between white and African American females with BPD. White women also exhibited higher levels of anger experienced but not expressed, and higher levels of shame and guilt in traits. White women with BPD have shown higher rates of internalising symptoms, while African American women with BPD have shown higher levels of outsourcing. 

This section of research answers the question of what role ethnicity plays in the treatment of personality disorder. It is clear to say that very little research has been done this topic. Having said this, there is a clear difference in the treatment between ethnicities. As mentioned before statistics shows that black people are more likely to be sectioned or sanctioned whereas white people are more likely to receive professional help and treatment. This ties in with the idea of ‘Ecosystem mistrust” and self-protective defensiveness. 

[bookmark: _Toc57799764]3.3.7 Ethnicity and Personality Disorder – Prevalence and Incidence 


Becker, McGlashan & Grilo, (2006) the findings of this study illuminate the nature of BPD in adolescents and may also have implications for treatment. Exploratory factor analysis of adolescent inpatient BPD criteria revealed 4 borderline personality disorder factors that appear to differ from those reported for similar adult studies. The factors are self-denial, irritability, poorly modulated relations and impulsiveness

The absence of these data is surprising considering that in many respects culture is interwoven with personality. For example, culture influences childrearing habits, psychological worldviews (e.g., interdependence v individualism), interpersonal expectations, and self-concept.1-3 In the same way, culture has the ability to influence pathology as it affects: “(1) how the individual perceives a problem; (2) how the individual expresses the problem; (3) the interaction between the clinician and the individual; and (4) whether or not and when the individual decides to seek treatment” (Chavira, Grilo, Shea, Yen, Gunderson, Morey, Skodol, Stout, Zanarini & Mcglashan,2003). To date, only three DSM personality disorders are available for epidemiological studies. Evidence from the Epidemiological Catchment Area (ECA) study revealed similar levels of histrionic personality disorder among African Americans and Caucasians. Similar rates of antisocial personality disorder were identified in non-white individuals belonging to lower socio-economic groups in another ECA study. Similar rates of antisocial personality disorder were recorded. Finally, comparable levels of antisocial personality disorder were found among Mexican Americans, Puerto Ricans, and non-Hispanic whites and modest but non-significant elevations in African Americans compared to Caucasians. Parallel to the lack of data at the epidemiological stage, the majority of personality disorder research studies do not present ethnicity data. African Americans were more likely than Caucasians to have reports of schizophrenia, sub-stance violence and antisocial personality disorder. Ethnic variations were contradictory with the borderline personality disorder. Akhtar, Byrne & Doghramji (1986), analysed 17 studies presenting ethnicity details and finding significantly more African American patients in the "nonborderline" category than in the borderline personality disorder community. For another study, in which 1,583 inpatient charts were retrospectively examined and 101 patients were diagnosed with borderline personality disorder, ethnic group variations in levels of borderline personality disorder were not observed (Castaneda & Franco, 1985). The prevalence of sexual and ethnic BPD among 1,583 psychiatric patients classified into 4 ethnic groups (i.e., White, Black, Hispanic and others) was investigated. There were no substantial differences in BPD prevalence among White, Black and Hispanics. BPD among the White and Black population was less popular among men than women, but not among Hispanics (Castaneda & Franco, 1985).

These variations may be due to clinician misdiagnosis because of language differences and/or misperceptions of culturally acceptable behaviour, according to the authors. The present research presents a clinical sample with observational evidence testing the relationship of ethnicity with personality disorders. The main objective was to compare the relative proportion of four diagnoses of personality disorder among three ethnic groups in a sample of participants recruited for a study of personality disorders. A secondary objective was to investigate whether different criteria for personality disorder accounted for variations in the distribution of ethnicity observed at the diagnostic stage.

For this research, using formal interview treatments there was a relatively stable relationship-ship between ethnicity and borderline personality disorder. Hispanics had significantly higher rates of BPD than Caucasians and African Americans for those presenting to clinical settings with a confirmed diagnosis of personality disorder.

African American women seemed to have higher STPD rates than females from other classes. Explanations are not well understood for the racial variations in schizophrenia. According to the report of the National Institute of Mental Health Genetics Initiative, which evaluated African American and European American schizophrenia pedigrees, genetic variations acting in combination with differential exposure to environmental stressors that lead to differences in prevalence levels. The relationship between ethnicity and spectrum disorders of schizophrenia is likely to reflect the dynamic association between multiple genes and environmental causes.

 It could be argued that the existing diagnostic system, steeped in Euro-Western standards, is not immune to cultural behavioural patterns; however, such a situation now needs further study. Chavira et al., (2003) is one of the first studies to include results that pose concerns about the impact as pathogenic of cultural experiences; more precisely, certain ethnic groups have culturally focused experiences that cause anxiety and likely an increased susceptibility to develop a personality disorder.


In a borderline personality disorder study, 23 studies were found which included data on the patient samples' age, sex or ethnicity. Comparison of patients with borderline personality disorder with control groups in these studies revealed a significant preponderance of young, white and female patients with the disorder. This result cannot be considered definitive since data from experiments with dubious sampling methods were pooled together. This demographic profile, however, needs clarification, because it may include psychological biases or real variations in the prevalence of borderline personality disorder between different groups (Akhtar et al.,1986).  


Burke, (1999) explore that as a factor contributing to personality disorder it is apparent from the findings on social history that there would be an over-representation of groups in the inner city. It would mean that a significant omission includes the absence of information on ethnicity. Census data points to higher rates of social disadvantage amongst African and Afro-Caribbean relative to Asian communities, and lower levels among white people. The historical data would indicate that within that ethnic minority community-the African Caribbean-there would be a significantly increased incidence of personality disorders and related conditions. Census statistics would indicate that the African Caribbean and Asian communities are represented among dangerous patients with extreme personality disorder as there should be around 40-80 cases from these two ethnic groups in the regular population. 

In a study discussing the overview of Indian research on personality disorders Sharan, (2010) examines a few interesting ideas. Culture is hypothesised to influence: 1. Genetic selection in extremely inbred populations with different temperamental properties, 2. Learnings in and out of the house, 3. The threshold when the individual is unable to compensate for the personality weakness and 4. The social criterion for pathological classification of these decompensations. The International Pilot Study on PD found disabilities could be detected at all sites as generally described. Such studies however do not support the cross-cultural validity or utility of Western definitions of diagnosis. Sharan, (2010) concludes that more and better research are needed about personality disorder and ethnicity.

Hossain, Malkov, Lee & Bhui, (2018) Aimed at shedding some light on ethnic disparities in the prevalence of personality disorders by comparing the levels of individuals with PD admitted to hospital in East London from 2007 to 2013. The results indicated an increase in the admission rate for personality disorder each year. In all ethnicities there is a statistically significant lower prevalence of PD compared to the White British population, except those of mixed heritage where the sample size is too small. There was no difference in the PD diagnosis levels between Black, Asian and minority ethnic groups where the sample size was broad enough. While the results show little variety in PD rates between different BAME groups, consistently they show lower rates compared to the British White population. Lower rates of referrals to local personality disorder service for BAME groups were also found. Possible explanations for these results may include that BAME group systems include the disorder 's mild-to-mode manifestations, suggesting that mental health resources are provided only to certain individuals with severe cases. BAME groups still have trouble accessing healthcare, more complex routes to specialist services and lower access rates than most of the population. 


Black communities see accessing mental health services as degrading and demotivating. They say that providers should be aware of how the Black people's social role in society causes distrust and anxiety. Recognising that these are embedded in the tradition of oppression and deprivation is a starting point in addressing misconceptions Black people have about mental illness and mental health services. Fear is a phenomenon which is inextricably related to prejudice as well as mental illness. Fear is an important component of ethnicity and prejudice. Black people are sometimes cast as 'the Other' and often viewed with distrust, animosity and rage. When you add these various levels of fear — fear of Black people, fear of mental illness, and fear of mental health programmes — you get to a pernicious circle of fear: a circle that adversely affects Black people's involvement with programmes, and vice versa. 

Staff have widely accepted that it is very difficult for Black populations to access and interact with mental health facilities, largely because psychiatry is perceived as invasive by the group. In view of these views, it is reasonable that Black people should have access to treatment at the latest, sometimes outside the reach of possible therapeutic interaction through more formal routes and with greater intervention of the police, rather than using primary care facilities. 

The final part of the second research question is what role does ethnicity play in the aetiology of personality disorder. Once again it is clear that cultural differences and distrust are the reasons why there is not much knowledge surrounding this topic area. 



4. [bookmark: _Toc57799765]Discussion 
A systematic evidence synthesis was carried out to examine two review questions (1) What brain alterations are observed in the brain of adults diagnosed with personality disorder? (2) What role does ethnicity play in the aetiology, diagnosis and treatment of personality disorder? 
Overall, the evidence for prevalence, aetiology, diagnosis and treatment for BAME communities is not sufficiently robust. This is due to the fact that many studies do not include this minority communities in their samples which are comprised mainly of Caucasians. The reason for this could the idea of the ‘Cycle of fear’ (Keating, Robertson, McCulloch & Francis, 2002) or the ‘Ecosystem distrust’ – these are both phrases relating to the same thing. The distrust, fear and animosity that majority of black members of the community have towards the mental health system and the justice system. These systems are seen as unjust and inaccessible to black people to get the appropriate help they need. Ethnic minorities are underrepresented in specialist psychotherapy programmes and are less likely to seek treatment or psychological therapy than white patients. It is important to consider diagnostic bias – this is when prior perceptions colour the diagnosis. The book ‘Breaking the circle of fear’ painted a grim picture of how Black people access mental health services. Service users, relatives, and carers reported not being treated with dignity and respect, refusing to meet their basic needs, and fearing the implications of interacting with mental health services. It was found that Black people do not accept that Traditional Mental Health Programs will offer meaningful assistance, so they avoid seeking assistance. There seems to be a lack of political will at all levels to address these communities' issues in reasonable and effective ways. An underlying issue is that black people with possible mental health issues are not interacting with treatment at an early stage of the process as a result of fear networks where they may seek less punitive and more effective care. Instead, when faced with a variety of threats including over- and misdiagnosis, police interference, and use of the Mental Health Act, they appear only to come to facilities in crisis. To break this loop, the problem needs to be tackled from the provider perspective, by making primary care and other programmes more friendly, available and appropriate and from the Black community viewpoint – by growing awareness and education and raising mental illness stigma.

This book is extremely informative and comprehensive and provides a key detail about the mental health system and perspective of the black community. This gives an insight as to why figures of PDs in the black community vary from those in the white community as mentioned in previous papers reviewed Keating, Robertson, McCulloch & Francis, (2002). 
According to Keating et al.(2002) diagnosing physicians perceived the African Americans as being less honest about symptoms, having a poorer insight into their condition, and generally being more “uncooperative” Mental health issues are rarely addressed in some cultures and can be viewed in a negative light. This may prevent people within the group from talking about their mental wellbeing, which can be a barrier to health care participation. BAME members face more inequality and prejudice while they're in the mental health system. Low health outcomes in patients with BAME are likely to cause physicians to concentrate on physical symptoms, given the fact that depression and other mental health problems exacerbate certain illnesses, such as cardiovascular. Ethnic disparity causes greater clinician confusion when diagnosing mental distress and depression in patients with BME. Nevertheless, in perpetuating ethnic inequality, mental health providers need to be mindful of and consider the effect of bias on access to mental health care. In the criminal justice system, there is growing concern about unmet mental health needs among BAME people, especially in the youth justice system. The 2016 study on the juvenile justice system in England and Wales showed that more than 40% of children came from BAME families, and more than one third have a reported mental health problem. The level of need could be much higher than that, as it was also found that BAME people are less likely to have reported mental health issues or learning disorders after joining the justice system (Taylor, 2016). Evidence points to a significant need of mental health care for significantly improved cultural competency. Things like; practical language improvements (interpreting, translating, supporting literacy), satisfying social and political desires, feed culturally appropriate, services and staff unique to the sexes, raising racial diversity of workers and steps to fix and reduce racial and oppressive interactions. In their personal lives, people from BAME groups will encounter racism, ranging from subtle slights to overt hurtful remarks and verbal or physical violence. Evidence shows prejudice can be extremely disruptive and have a detrimental impact on mental health. There is a main body of research indicating that those who are subject to bias may be more likely to experience mental health issues such as paranoia and depression. Many BAME groups still face social disadvantages. They are more likely to experience poverty, have poorer educational outcomes, increased unemployment and contact with the criminal justice system, and may face challenges in accessing or receiving appropriate professional services. Many of the classes face physical and mental health disparities. This may be because of factors such as disability, ethnicity, gender and age. In addition to ethnicity, it is also important to recognise these other factors in order to understand the perceptions of various BAME populations with mental health issues and services given system (Taylor, 2016).


Some strong evidence from neurobiology papers suggested that alterations in the limbic system and the frontal lobe can affect behaviour. Similarly, diminished grey matter is another alteration found in the brain of someone who suffers with a personality disorder and a reduced amygdala. Also, it has been proven that the 5-HIAA, 5-HT and 5-HT2 has an effect on the behaviour, emotional regulation and aggression. An extreme imbalance of serotonin levels  


[bookmark: _Toc57799766]Limitations 

The studies included in this review were of moderate to strong quality and provided useful information to be able to reach strong conclusions and open up new research questions.
There were limitations to this study, one being that very few studies discussing brain alterations and BAME communities combined were actually explored. However, this limitation only leads to the need of further investigation and research to be able to form definite and informed conclusions. Another possible limitation is that this study is a literature review and to get a true and accurate reflection a clinical trial is needed. A further limitation of this review was that only English and German language papers were included and therefore this excludes studies that may have been published in languages other than English or German. Also, a clear limitation to this study is that only one person reviewed the papers that were included. It is still unclear if ethnicity is the issue or if it is deeper than this such as socio-economic inequalities. Is it the “migrant status” that is the main factor for the higher prevalence of PD is Black and Asian communities? These are questions that have arisen from this study and need to be further researched. 


[bookmark: _Toc57799767]Conclusions 

The existing data on ethnicity, brain alterations and personality disorders collectively are sparse. The aim of this review was to collate and analyse the data on the neurology of BAME groups diagnosed with a personality disorder. The findings on this current study, showed that there is not enough information and research done on brain structure, ethnicity and personality disorder. The idea that BAME communities especially black people are apprehensive to seek professional help regarding their mental health as studies have showed these feelings to be disregarded, was explored in this study. Prevalence evidence suggests that black and minority ethnic communities are at relatively higher mental health risk and are disproportionately affected by mental illness-related social detriment. For example, people from African Caribbean groups are three times more likely to be diagnosed with schizophrenia and admitted to hospital than any other ethnicity. This then opened up a series of new research questions. It is clear from the studies explored there are a few brain structures that can contribute to key behavioural characteristics that someone would display if they were diagnosed with a personality disorder. It is clear from the included studies, that the brain structure of personality disorder sufferers differs from those who do not. Grey matter is diminished in these patients, amygdala shrinks in size, the frontal lobe is altered. 


[bookmark: _Toc57799768]Further direction 

There is a pressing need for further clinical trials to determine the effect that ethnicity has on the aetiology and treatment of personality disorder. Also, there is very little research on brain imaging and ethnicity, and if there is an actual difference between brain structure of BAME communities and White British communities. Research questions that have arisen from this study and need further investigation include How do brain changes observed in BAME communities, compare with changes in those from White British communities? How do ethnic differences in the brain changes of people diagnosed with personality disorder from BAME communities impact diagnosis and treatment? There is an urgent need for these questions amongst others to be addressed to prevent the number of suicidal deaths as a result of this extremely complex mental health disorder. 
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APPENDIX 1  http://prisma-statement.org/documents/PRISMA%202009%20checklist.pdf


APPENDIX 2 http://prisma-statement.org/documents/PRISMA%202009%20flow%20diagram.pdf





APPENDIX 3 Health Evidence Quality Assessment Tool 
Example of Quality Assessment review for Qualitative Review 
Chavira et al.,2003

	Criteria 
	Yes
	No

	Did the authors have a clearly focused question?
	✅
	

	Were appropriate inclusion criteria used to select primary studies?
	✅
	

	Did the authors describe a search strategy that was comprehensive?
	✅
	

	Did search strategy cover an adequate number of years?
	✅
	

	Did the authors describe the level of evidence in the primary studies included in the review?
	✅
	

	Did the review assess the methodological quality of the primary studies, including?
(Minimum requirement: 4/7)
· Research design 
· Study sample 
· Participation rates 
· Sources of bias 
· Data collection 
· Follow-up/attrition rates 
· Data analysis 
	✅
	

	Are the results of the review transparent?
	✅
	

	Was it appropriate to combine the findings of results across studies?
	✅
	

	Were appropriate methods used for combining or comparing results across studies?
	
	✅

	Does the data support the authors interpretation?
	✅
	

	TOTAL SCORE:
	9/10 
	STRONG 





APPENDIX 4 CNSP Systematic Quality Assessment Tool 
Example of Quality Assessment for Quantitative Study
McGilloway et al.2010 

	SECTION A
	
	
	
	

	
	 Criteria
	Yes
	No
	Can’t Tell

	
	Did the review address a clearly focused question?
	✅
	
	

	
	Did the authors look for the right type of papers?
	✅
	
	

	
	Do you think all the important, relevant studies were included?
	
	✅
	

	
	Did the review’s authors do enough to assess quality of the included studies?
	✅
	
	

	
	If the resulrs of the review have been combined, was it reasonable to do so?
	✅
	
	

	SECTION B
	
	
	
	

	
	How precise are the results?
	VERY 
	
	

	SECTION C
	
	
	
	

	
	Can the results be applied to the local population?
	✅
	
	

	
	Were all important outcomes considered?
	✅
	
	

	
	Are the benefits worth the harms and costs?
	✅
	
	

	TOTAL
	7/9
	STRONG
	
	








APPENDIX 5 Criteria applied to rate the relevance of the study 

	Score
	Criteria used to assess the relevance of the study 

	3
	The results of the study were relevant to Review Question (RQ) 1 or 2 or a combination of both 

	2
	The results of the study were relevant to at least one of RQ 1,2 

	1
	The results of the study were of limited relevance to RQ 1 and/or 2 





APPENDIX 6

 An example of a full search for one database


Database: PubMed 

Search Bar: 
(1) PD and activated brain areas or ethnicity (majority of papers included from this search)
(2) PD and activated brain areas 
(3) PD and brain imaging 
(4) Neurochemistry and personality disorder and aetiology 
(5) Serotonin and personality disorder 
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