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			Abstract 

			Patients who present with physical symptoms for which no disease pathology can be found are common in medical practice [1,2]. Terminology used to describe such presentations include psychogenic, non-organic, conversion disorder, medically unexplained, dissociative motor or seizure disorder and functional disorder. For most people these symptoms are short-lived, but for others they persist for months or years and are very disabling. Symptoms tend to change with time and as a result patient may often repeatedly consult their doctors for advice or investigation. Many doctors also find these conditions puzzling, and patients may find that they become frustrated by the shortage of information about why these symptoms occur and what to do about them [3]. Compared with patients suffering from disease pathology, patients with functional disorders suffer more distress and disability, more social isolation and are more likely to be receiving disability related state financial benefits [4,5].

			For most of the 20th century, the pendulum swung strongly towards a psychiatric/ psychological model for the explanation of functional/ conversion disorder. However, in the last 20 years, the pendulum has started to swing back towards a more organic / biological mode of explanation due to the weight of evidence produced by increasing numbers of biological and neuroimaging studies [6-12]. We are perhaps only now able to consider a model where both ‘’neurology and psychiatry’’, ‘’brain and mind’’ are equally important in considering the diagnosis and treatment of these disorders [13,14].

			In the clinical setting, the diagnosis of an FND is usually straightforward amongst experienced clinicians. Treatment must be individualized. For those patients who have been severely or chronically impaired, especially if adequate prior outpatient treatments have failed, inpatient treatment that integrates the various modalities provides rational route of rescue from a course otherwise potentially characterised by protracted dependence and disability. However there exists remarkably little information about FNDs in children and especially in their long term outcome [15,16]. We sought to address this gap in knowledge and undertook a retrospective audit, to determine the long term outcomes of patients presenting in childhood, with a diagnosis of Functional Neurological Disorder.
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			Abbreviations: FND: Functional Neurological Disorders; HRA: Health Research Authority; NBT: North Bristol Trust; MVD: Movement Disorders; CFS: Chronic Fatigue Syndrome; BCH: Bristol Children’s Hospital.

		

		
			Methods

			Patients with a diagnosis of Functional Neurological Disorder aged 0-16 years were included. The patients were selected from a single centre and the personal series form two Consultant Paediatric Neurologists. All the diagnosis was reviewed by interrogation of the case notes and electronic records. Demographics that were collected included gender, age at presentation (categories <5 years, 5-10 years, 11-15 years, >15 years), diagnosis at initial presentation, progression of symptoms, length of symptoms and long term outcomes in 
regards to their demographics (age /gender), their medical 

issues, their social life, need for psychological support, educational and career prospects.

			The diagnostic categories allocated to the cases with FND were consisted by chronic daily headaches, chronic fatigue syndrome, movement disorders, gait disorders, functional motor/ sensory/cranial nerve involvement/cognitive, psychological symptoms and multiple presentations. Retrospectively, reviewed the cases, based on Medical Documents (Evolve Electronic System and NBT website).HRA ethics approval was given for the audit.

			Results

			A total number of 60 patients initially included in this study (35% males and 65% females) and for 51 patients medical information was accessible. Multiple telephone contacts attempted in the group of the 51 patients and a telephone consultation through structured questionnaires (Box 1) was successful in 41 patients (80%), of which 23(56%) were females. The clinical subcategories included in the study, reflect the diversity of impaired status, in that impaired status may be stable, or change over time. Patients asked questions about how they objectively assess their social life, considering people they felt close to, defined as someone who they could count on, and could include relatives or friends, or people they can spend time together sharing common interests. Comparing with National Statistics Data, the female and male Unemployment Rate (aged 16 and over) seasoning adjusted is 4% and 4.1% respectively. Comparing with the Data in the population with FND’s there is a remarkable predominance of unemployment in the latter.

			The long term follows up outcomes reviewed medical/social/psychological issues and education/career prospects. Outcome revealed high proportion of multiple symptoms in both groups, social life restriction, incomplete education and difficulties in career prospects.

			Comparison of the two groups by gender (males and females), using Chi square test, revealed that there is no statistical significance between groups regarding the time of the initial presentation (p=0.19). Analysing the long term outcome in the above two groups, using the same statistical methodology, it was indicated that there is not enough evidence to support statistical significance in the social life restriction between males and females (p=0.677) and the need of psychological support (p=0.923). On the contrary, it has been shown that there is statistical significance in the education completion and the career prospects between the two gender groups, with the males having been more affected, p=0.06 and p=0.026 respectively (Box 1), (Table 1-4).

			Table 1: Age at presentation (data available on 51/60).

			
				
					
					
					
				
				
					
							
							
							Males (19/21)

						
							
							Females (32/39)

						
					

					
							
							< 5 yrs

						
							
							0

						
							
							0

						
					

					
							
							5-10 yrs

						
							
							9

						
							
							8

						
					

					
							
							11-15 yrs

						
							
							9

						
							
							23

						
					

					
							
							>15 yrs

						
							
							1

						
							
							1

						
					

				
			

			p value indicative of no statistical significance between the 2 groups regarding time of the initial presentation [p=0.19].

			Table 2: Diagnostic category at Initial presentation.

			
				
					
					
					
				
				
					
							
							
							Males

						
							
							Females

						
					

					
							
							Functional movement

						
							
							2

						
							
							9

						
					

					
							
							Functional sensory

						
							
							3

						
							
							4

						
					

					
							
							Functional cognitive

						
							
							1

						
							
							1

						
					

					
							
							Functional paralysis/weakness

						
							
							1

						
							
							3

						
					

					
							
							Functional gait

						
							
							1

						
							
							2

						
					

					
							
							Headaches

						
							
							8

						
							
							11

						
					

					
							
							Functional Cranial Nerves

						
							
							0

						
							
							1

						
					

					
							
							Chronic fatigue syndrome

						
							
							1

						
							
							0

						
					

					
							
							Psychiatric

						
							
							0

						
							
							0

						
					

					
							
							Multiple presentations

						
							
							4

						
							
							8

						
					

				
			

			Table 3: Multiple presentations.

			
				
					
					
				
				
					
							
							Males (4)

						
							
							Females (8)

						
					

					
							
							Headaches + weakness

						
							
							Headaches + cranial nerve (2)

						
					

					
							
							Headaches + cranial nerve

						
							
							Headaches + cranial nerve + sensory

						
					

					
							
							Headaches + movement

						
							
							Headaches + cognition

						
					

					
							
							Gait + cognitive

						
							
							Sensory + weakness (2)

						
					

					
							
							Psychiatric + weakness

						
					

					
							
							Psychiatric + movement

						
					

				
			

			Table 4: Long term outcome: telephone contact in 41 patients (23 females, 18 males).

			Table 4a: Current Symptoms.

			
				
					
					
					
				
				
					
							
							Symptoms

						
							
							Females

						
							
							Males

						
					

					
							
							Asymptomatic

						
							
							1

						
							
							1

						
					

					
							
							Functional movement

						
							
							1

						
							
							1

						
					

					
							
							Functional sensory

						
							
							1

						
							
							3

						
					

					
							
							Headaches

						
							
							3

						
							
							2

						
					

					
							
							CFS

						
							
							0

						
							
							1

						
					

					
							
							Cranial nerve

						
							
							1

						
							
							0

						
					

					
							
							Multiple symptoms

						
							
							16

						
							
							10

						
					

				
			

			Table 4b: Status at time of telephone assessment.

			
				
					
					
					
					
				
				
					
							
							
							Females

						
							
							Males

						
							
							p value

						
					

					
							
							Psychological support

						
							
							35%

						
							
							33%

						
							
							p=0.923#

						
					

					
							
							No psychological support

						
							
							65%

						
							
							67%

						
					

					
							
							Social life normal

						
							
							43%

						
							
							33%

						
							
							p=0.677##

						
					

					
							
							Social life restricted

						
							
							57%

						
							
							67%

						
					

					
							
							Education in progress/completed

						
							
							65%

						
							
							22%

						
							
							 p=0.06*

						
					

					
							
							Education dropped off/behind

						
							
							35%

						
							
							78%

						
					

					
							
							Currently job/planning

						
							
							78%

						
							
							44%

						
							
							p=0.026**

						
					

					
							
							No job/not planning

						
							
							22%

						
							
							56%

						
					

				
			

			p value revealing not enough evidence to support statistical significance in the need of psychological support between males and females [p=0.923]# and in the social life restriction [p=0.677]##.

			Statistical significance in the education completion [p=0.06]* and career prospects [p=0.026]** between the two groups

			The progress and long term outcome of FND’s are illustrated in the following case vignette:

			Case 1

			Female presented at 15 years of age with leg weakness, progressing to jaw locking, swallowing difficulties and chronic fatigue syndrome, having had recurrent presentations with fluctuation in the severity of her symptoms. This continued despite receiving ongoing psychological support. She was having academic difficulties but was hoping to find a job in the future (She was 17 years old at time of telephone contact). Her social life had been restricted, mentioning that she considers the therapy sessions with the physiotherapists and psychologists as her main type of socialisation.

			Case 2

			Male patient presented at 15 years of age with movement disorder symptoms, progressing to short term memory problems and chronic fatigue syndrome, having had recurrent presentations and requiring ongoing psychological and psychiatric support. His education remains incomplete and he had not found employment until the age of 21 years. He had been undertaking various volunteering roles He felt that his social life has not been affected and has had ongoing support from his family.

			Case 3

			Male patient presented at 12 years of age with headaches and leg weakness, evolving to chronic fatigue syndrome, having had recurrent presentations. He hadn’t had psychological support, nor was he using any medication. Academically he was behind but managed to complete home education. Currently at the age of 21 years, he has a part time job. He did consider his social life to be restricted.

			Case 4

			Male presented at the age of 14 years with ulnar neuropathy of uncertain cause. Currently at the age of 20 years the pain remains unchanged in both hands. He is having ongoing psychological support. He did not complete his education and is not able to find a job, due to the lack of hand function. He highlighted that his social life was limited. He is living at home with his mother as his main support. 

			Case 5

			Female presented at the age of 12 years with headaches and diplopia. Seven years later she reports that her headaches have resolved, but diplopia persists. She is having ongoing psychological along with psychiatric support, having been diagnosed with depression as well. She did not complete her education and she is not aiming to get a job, due to her ongoing symptoms. Her social life is limited, and she is living at home with her father as her main support.

			Case 6

			Female presented at the age of 13 years with Movement Disorder, headaches, back pain and unilateral weakness. At the age of 17 years the symptoms remain, with some improvement in her left sided weakness in a level that she can walk independently short distances. She is having ongoing psychological and psychiatric support, as she has high levels of anxiety. She completed education with home tuition but feeling that with her symptoms she cannot work. She is living with her fiancé, having a good social life.

			Case 7

			Male presented at the age of 8 years with leg weakness, blurred vision and fatigue. At the age of 18 years symptoms remain with a fluctuation in their severity over the time. He is not having psychological support; did not complete his education and he is unemployed. His social life is restricted, and he is living at home with his family as his main support.

			The themes that emerged , which are illustrated by the above case vignettes , were that those presenting with multiple symptoms tended to have ongoing difficulties and incomplete education, difficulties in career prospects and finding meaningful employment and social life restriction and requiring ongoing support, often from their family.

			Discussion

			FND occupies a grey area between Psychiatry and Neurology that historically has failed to gain the interest of researchers and clinicians. The prevalence of potential reversibility of functional illness have peaked new research interests [3]. In keeping with this shift in thinking, the most recent version of the diagnostic and statistical manual of mental disorders (DSM), DSM-5 (Table 5), moved from DSM-IV definition based on a psychological aetiology (largely following Brewer and Freud’s conversion hypothesis) to one based on the positive identification of those typical presenting neurological signs [17].

			Table 5: [17] DSM-5 criteria for conversion disorder (functional neurological symptom disorder).

			
				
					
					
				
				
					
							
							1.

						
							
							One or more symptoms of altered voluntary motor or sensory function

						
					

					
							
							2.

						
							
							Clinical findings provide evidence of incompatibility between the symptom and recognised neurological or medical conditions

						
					

					
							
							3.

						
							
							The symptom or deficit is not better explained by another mental disorder

						
					

					
							
							4.

						
							
							The symptom or deficit causes clinically significant distress or impairment in social, occupational, or other important areas of functioning or warrants medical evaluation

						
					

				
			

			In the International Classification of Diseases 11th Revision (ICD-11), functional disorders are found as a separate category within the neurologic section and includes subcategories, such as functional tremor or functional speech disorder. Of the anticipated benefits is that hopefully collaborations between Neurology and Psychiatry will improve [18].

			In the last few years a better understanding of new phenotypes, underlying concepts and treatment approaches towards these symptoms from clinical studies, experiments and imaging has led to new directions within the field. The emphasis in classification on making a diagnosis using positive diagnostic criteria highlights the central role of the Neurologist in providing transparent explanation, information and triage of treatment. The combined treatment that is recommended with Physiotherapy and Psychology Support [19-22], that was followed in the initial presentation had a positive impact in their short term outcome, but this study revealed that longer term these patients have ongoing morbidity, considering that from our patient group only two were asymptomatic in the follow up (1 female and 1 male).Our findings suggest that FND are more debilitating or disabling than we have recognised previously. 

			It is worth emphasising the results of the long term impact of the FND between two groups, depending on the mono symptomatic or poly symptomatic initial presentation. In this study patient group, mono and poly symptomatic presentation had 22 and 19 patients respectively. From the group of mono symptomatic presentation 12 patients (54.5%) have not been affected in their education, career and social life, while 10patients (45.5%) have restricted fields in the above areas. On the contrary, in the group of poly symptomatic initial presentation, 4 patients (21.1%) have not been negatively affected long term, while 15 patients (78.9%) have restricted life parameters academically, professionally and socially.

			Our study has a number of limitations. Firstly, we have used a retrospective methodology, secondly the patients have been assessed by the same doctor conducting the study and thirdly, not being a longitudinal study in nature, means that we cannot determine the progress of symptoms over time. Within the Paediatric population there is shortage of research, making this field of FND’s extremely stimulating for further studies. Longitudinal prospective cohort studies, using repeated measures and assessments, to follow particular individuals with FND over prolonged periods of time –years or decades-, will give us information to establish sequence of events and the changes over time with a better methodology (such as age and sex matched controls, utilisation of a capture recapture method). This study revealed a higher proportion of FND in females. FND seems to have significant number of morbidities which often overlap and can adversely affect the life of a child and restrict achieving a full potential in adult life.
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