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			 Abstract

			Despite high prevalence rates of Traumatic Brain Injury (TBI) and Post-Traumatic Stress Disorder (PTSD) in ex-service personnel, little is known about the long-term impact of these conditions on this population. The present review presents the latest understanding and research relating to prevalence rates, challenges in defining TBI, and co-morbidities with PTSD and other mental health difficulties. Based on our current understanding, there is evident need for further research in this area, in order to ensure that ex-service personnel receive the most appropriate diagnoses and treatments.
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			Introduction

			Discussion in the research literature suggests that there is a lack of clarity about the aetiology and long-term consequences of mild Traumatic Brain Injury (mTBI) in veterans and the interaction between Post-Traumatic Stress Disorder (PTSD) and mTBI. This article will review the data around prevalence rates of PTSD and mTBI in veterans, discuss the current challenges around defining mTBI, then explore the pattern of co-morbidity between these disorders and the overlap between symptoms of mTBI and PTSD.

			Prevalence Rates

			Service in the military has been associated with an increased risk of physical and mental health problems. High prevalence rates of PTSD and mTBI have been reported in those who have served in the recent conflicts in Iraq and Afghanistan [1]. mTBI has been reported as the ‘signature’ injury amongst US veterans to Afghanistan. For example, it is estimated that 19% of all casualties from Afghanistan suffered a braininjury [2]. At the same time, high rates of PTSD have been reported. PTSD prevalence rates in US veterans have been reported to be between 12% and 20%, with evidence that rates are increasing over time [3]. However, the interaction between PTSD and mTBI is poorly understood.

			Defining MTBI

			mTBI has been defined as an acute brain injury from an external force impacting on the head [4]. The presence of an mTBI can be considered if individuals report experiencing one of the following symptoms after the head trauma: loss of consciousness, 

disorientation, confusion or post traumatic amnesia.Until recently, the long-lasting physical and psychological impact of mTBI was described by the diagnostic label ‘Post Concussional Syndrome’ (PCS). Diagnostic criteria for PCS included the loss of consciousness due to a head trauma, with at least three further symptoms believed to be as a result of the trauma, such as headaches, dizziness or irritability. As such, PCS described the long-term effects of mTBI, in particular where they did not resolve naturally within a given time-frame [5]. However, the link between PCS and mTBI has been questioned, with data suggesting that in veterans, PCS is more strongly associated with suffering psychological distress during deployment than TBI [6-8]. 

			The latest  versions of PTSD and mTBI in Ex-Service Personal both the International Classification of Diseases (ICD-11) and Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [9]. no longer recognize PCS as a diagnostic label.Despite the confusion surrounding mTBI and PCS, for some the consequences of such injuries can be serious and long-lasting, with a minority going on to develop serious disability such as Chronic Traumatic Encephalopathy (CTE), which is characterized initially as changes in mood and behavior such as irritability, aggression, depression and memory loss, and in some cases, develops into a dementia-like disorder [10]. There is a clear link therefore between mTBI and psychological and behavioral changes. This poses another challenge given the large numbers of military veterans who develop mental health difficulties.

			MTBI, PTSD and Co-Morbidities

			Studies of US and UK veterans have demonstrated a high degree of overlap between mTBI and symptoms of PTSD and depression [11-13]. with US veterans with mTBI being 300 times more likely to receive a PTSD diagnosis [14]. Data has been presented that suggests that after controlling for childhood adversity and pre-deployment mental health, TBIs sustained during deployment were significant predictors of individuals developing symptoms of PTSD [15].Further research has found that mTBI alone did not predict well-being or functional impairment in military veterans, unless these were co-morbid with PTSD [14]. Whilst mTBI was associated with increased prevalence of a range of psychological problems, when PTSD was not also co-morbid, mTBI was not associated with disability. When mTBI was co-morbid with PTSD, however, there was evidence of significant disability [14]. There a several hypotheses about why such an overlap exists. For example, combat-related mTBI may be associated with physical and psychological trauma, which can make it hard to distinguish the relative contribution of each factor.

			Further, symptoms of mTBI experienced at the time of the injury may often overlap with peri-traumatic experiences; for example, confusion or gaps in memory.Evidence has also suggested that mTBI is associated not just with PTSD, but with other mental health difficulties. For example, one study using a sample of UK veterans who were seeking help for their mental health showed that 63% reported exposure to a head injury that met criteria for TBI [16]. Additionally, significant associations were found between reporting a TBI and reporting difficulties with depression and anger. There is also evidence for an association between TBI symptoms and hazardouslevels of alcohol misuse in help-seeking veterans, based on data profiling the health needs of this population in the UK [17,18].

			Conclusion

			Research in the literature suggests that both mTBI and PTSD have high prevalence rates in populations of ex-service personnel. However, there are challenges in accurately defining the long-term impact of mTBI and how this relates to and overlaps with mental health difficulties, particularly PTSD. Overall, there is acompelling case for the need for further research to disentangle the symptoms of mTBI and PTSD, and to investigate the longer-term consequences of these difficulties being co-morbid.
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