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Transition of patients with childhood onset epilepsy: Perspectives from pediatric and adult neurologists

Transition from pediatric to adult care systems is a major challenge in management of adolescents with epilepsy. The comparison of pediatric and adult physicians' points of view on this issue is scarcely described. The aim of this study was to understand pediatric and adult neurologists' experience and opinions on transition in epilepsy in France. We investigate the age at which they usually transfer patients, their opinion on the factors that positively or negatively impact transition, on the help provided during this transition period and their propositions to improve this process. We prepared a targeted questionnaire with two versions, one adapted for neurologists and the other for child neurologists. The questionnaires were diffused through the reference centre for rare epilepsies, the French chapter of the league against epilepsy, the French association for office based neurologists and the French pediatric neurology society. A total of sixty eight physicians involved mostly in epilepsy care answered this questionnaire: 39 child neurologists and 29 neurologists. Questionnaires were filled at 96.8%. Twenty-six child neurologists followed patients aged over 18 years (70%) and 18 neurologists followed patients under the age of 12 years (66.6%). Cognitive impairment in childhood leaded significantly to a later transfer to adult care. The major factors believed to delay the transfer were attachment between child neurologists and families as reported in 96.3% by neurologists and in 81.1% by child neurologists, p=0.07, lack of adaptation of adult neurology facilities to adolescents especially with intellectual disability (59.3% neurologists, 75.7% child neurologists, p=0.16). Factors that helped a transfer around 18-19 years were mainly pharmacoresistant epilepsy (71% for neurologists vs. 19% for child neurologists, p<10 5 ) and pregnancy (72 % for child neurologists versus 50% for neurologists, p=0.08).

Factors that negatively impacted transition were the lack of information about daily life in adulthood (driving license, contraception, sexuality, carrier guidance, etc.), the weak transition preparation in pediatric system, the lack of knowledge of pediatric epilepsy syndromes and the lack of global support for patients with intellectual disability and multidisciplinary care needs in adult system. Both groups proposed joint clinics (>65% of providers) and development of care networks between pediatric and adult care for patients with epilepsy (>55%) to improve transition as well as introducing courses on transition. Few physicians were aware of transition and transfer recommendations.

Although child and adult neurologists still have some preconceived believes, they were able to identify the strengths and weaknesses of both care systems paving the way for proposals to improve transition and transfer of patients with epilepsy from pediatric to adult care.

Introduction

Preparing an optimal transfer to adult care system for adolescents with special health care needs is a major goal of the transition programs in pediatric care. The times when a 73 years patient was still followed by the pediatric neurologist seems resolved [START_REF] Camfield | Strategies for transitioning to adult care for youth with Lennox-Gastaut syndrome and related disorders[END_REF]. Many pediatric societies (British [START_REF]Bridging the Gaps : Health Care for Adolescents Bridging the Gaps Health Care for Adolescents[END_REF], Canadian [START_REF]La transition des jeunes ayant des besoins particuliers vers les soins pour adultes[END_REF], American [START_REF] Care | Supporting the health care transition from adolescence to adulthood in the medical home[END_REF]) had made clinical recommendations for transition to facilitate the continuation of care and well-being during this adolescence period and to optimize the patients' transfer to adult care.

Transition in patients followed in pediatric neurology has been little studied in comparison to the transition in chronic diseases like diabetes mellitus [START_REF] Holmes-Walker | A transition care programme which improves diabetes control and reduces hospital admission rates in young adults with Type 1 diabetes aged 15-25 years[END_REF][START_REF] Visentin | Adolescents with Type 1 Diabetes: transition between diabetes services[END_REF][START_REF] Pound | Age related changes in glycated haemoglobin in patients with insulin-dependent diabetes mellitus[END_REF][START_REF] Allen | The transition from children's to adult diabetes services: understanding the "problem[END_REF] or cystic fibrosis [START_REF] Westwood | Transition from paediatric to adult care for persons with cystic fibrosis: patient and parent perspectives[END_REF][START_REF] Anderson | Original Articles Transition Programs in Cystic Fibrosis Centers : Perceptions of Patients[END_REF][START_REF] Bonnemains | Transition from pediatric to adult care: experience of a cystic fibrosis care center[END_REF]. This is surprising considering that cognitive impairment and progressive disability with specific health care needs are among the principal medical barriers for a good transition [START_REF] Reiss | Health care transition: youth, family, and provider perspectives[END_REF][START_REF] Geenen | Understanding the role of health care providers during the transition of adolescents with disabilities and special health care needs[END_REF]. In a previous study regarding the user points of view, 40% of patients with Dravet syndrome estimated that the quality of the preparation was inadequate [START_REF] Kuchenbuch | Transition and transfer from pediatric to adult health care in epilepsy: A families' survey on Dravet syndrome[END_REF]. This emphasizes the need to increase our efforts to facilitate transition and decrease patient's and families' anxiety preparing this "natural" process [START_REF] Sawyer | Preliminary Report Young people with spina bifida : Transfer from paediatric to adult health care[END_REF]. Neurological condition like epilepsy can impact several aspects of adults' life like pregnancy, employment, social life, driving, sexuality, autonomy and can though complicate the transition and transfer. These issues should be anticipated to facilitate this process and to optimize the quality of their adult life [START_REF] Camfield | Transition to adult care for children with chronic neurological disorders[END_REF].

In the transition process in pediatric chronic diseases, three points of view should be considered: the patient [START_REF] Anderson | Original Articles Transition Programs in Cystic Fibrosis Centers : Perceptions of Patients[END_REF][START_REF] Rosen | Transition of young people with respiratory diseases to adult health care[END_REF][START_REF] Lugasi | Patients' perspective on factors that facilitate transition from child-centered to adult-centered health care: a theory integrated metasummary of quantitative and qualitative studies[END_REF], the patients' family [START_REF] Geenen | Understanding the role of health care providers during the transition of adolescents with disabilities and special health care needs[END_REF][START_REF] Kuchenbuch | Transition and transfer from pediatric to adult health care in epilepsy: A families' survey on Dravet syndrome[END_REF] and the health providers ones [START_REF] Reiss | Health care transition: youth, family, and provider perspectives[END_REF][START_REF] Geenen | Understanding the role of health care providers during the transition of adolescents with disabilities and special health care needs[END_REF][START_REF]Survey : Transition services lacking for teens with special needs[END_REF][START_REF] International | The scoring of arousals in healthy term infants (between the ages of 1 and 6 months)[END_REF][START_REF] Sobota | Transition from pediatric to adult care for sickle cell disease: results of a survey of pediatric providers[END_REF][START_REF] Burke | Survey of Primary Care Pediatricians on the Transition and Transfer of Adolescents to Adult Health Care[END_REF]. However in most reports, health providers include only pediatric providers [START_REF] Geenen | Understanding the role of health care providers during the transition of adolescents with disabilities and special health care needs[END_REF][START_REF]Survey : Transition services lacking for teens with special needs[END_REF][START_REF] International | The scoring of arousals in healthy term infants (between the ages of 1 and 6 months)[END_REF][START_REF] Sobota | Transition from pediatric to adult care for sickle cell disease: results of a survey of pediatric providers[END_REF][START_REF] Burke | Survey of Primary Care Pediatricians on the Transition and Transfer of Adolescents to Adult Health Care[END_REF] and only one report provided both providers opinions but without the possibility to perform any comparison [START_REF] Reiss | Health care transition: youth, family, and provider perspectives[END_REF]. Besides, only a few reports explored the adult providers perspective on transition although the reciprocal consideration of both practices realities is suggested as a key factor to improve transition [START_REF] Camfield | Transition to adult care for children with chronic neurological disorders[END_REF] and none of them addressed the childhood onset epilepsies issues [START_REF] Borlot | Epilepsy transition: Challenges of caring for adults with childhood-onset seizures[END_REF][START_REF] Oskoui | Current practice and views of neurologists on the transition from pediatric to adult care[END_REF].

We aimed to explore the pediatric and adult French neurologists' experiences about transition in childhood onset epilepsies surveying 1/ the means and practices used for transition, 2/ the factors that positively or negatively impact transition, 3/ the negative aspects of both care systems, 4/ the degrees of help provided by the families and caregivers during transition and finally 5/ the proposals of both groups to improve transition.

Materials and methods:

Survey development:

We developed two self-administered questionnaires with 22 closed-ended or semiopen-ended questions realized by a group of experts including pediatric and adult neurologists based on literature data on transition and transfer [START_REF] Camfield | Strategies for transitioning to adult care for youth with Lennox-Gastaut syndrome and related disorders[END_REF][START_REF] Kuchenbuch | Transition and transfer from pediatric to adult health care in epilepsy: A families' survey on Dravet syndrome[END_REF][START_REF]French society of neurology[END_REF]. These two mirror questionnaires were adapted for the French context with similar questions adapted for child neurologists and neurologists (Table 1).

They were divided in 6 parts:

1. Demographic and type of practice of the physician 2. Means and practices regarding transition and transfer 3. Factors that hinder or accelerate the transition 4. Negative aspects of pediatric and adult health care systems for an optimal transition 5. Degree of help provided by the families and caregivers in both care systems 6. Suggestions that could improve the transition in patients with childhood onset epilepsies We targeted some question on two groups of patients with epilepsy depending on the co-existance of intellectual disability. We diffused our questionnaire thought the emailing and mailing lists of the reference centre for rare epilepsies network, the French chapter of the league against epilepsy, the French office based association of neurologists and the French pediatric neurology society.

Statistical analysis:

Several methods were used, depending on the type of variable, to compare data from neurologists and child neurologists. Continuous variables, like the age of practitioners, were compared, after verification of validity conditions, especially Levene's quality test of variances and normality, using Student t-test. Contingency tables were realized for each binary or categorical data to display the numbers responses of each type for neurologists and child neurologists. The statistical difference between the two repartitions was studied using chi square test.

The impact of intellectual disability on the age of follow-up of the youngest patient followed by neurologists and the oldest by child neurologists were studied using Mann-Whitney test as a semi-quantitative data, Finally, to study the neurologist and the child neurologist specific perspectives on the help provided by caregivers, first we studied the difference in the response of these two groups using Mann-Whitney test, assuming that Likert scale provides ordinal data. In absence of statistical difference between providers points of view (p>0.1), we used Wilcoxon signedrank procedure using the providers' impressions to compare helps in child and adult system cares.

For statistical analysis, p<0.10 and p<0.05 was considered as a tendency and statistically significant, respectively. However in the case of multiple comparisons, like the factors accelerating the transition of patients with intellectual disability, a Bonferroni method was used, and a new level of significance was established according to p = 0.05 / n, where n is the number of repeated comparisons. This p value was indicated as p bonf . Results are expressed as the average ± standard deviation. In the event of missing data, percentages were calculated per number of responses obtained, item by item.

Results:

Demographic and type of practice

A total of sixty eight doctors from all over France participated to this study: 39 child neurologists and 29 neurologists. We excluded two child neurologists and two neurologists as they were not involved in any transition process. Data requested was complete and the questionnaires were filled at 96.8%.

The mean age of physicians did not show a difference between both groups: 48.4+/-8.5 years for the neurologists versus 47.6+/-8.6 for the child neurologists (p=0.8). The modalities of medical practices were statistically different (p=0.0013). All child neurologists had an in hospital practice with 54% working in child neurology departments and 46 % in general pediatric departments. Neurologists had an office based practice in 18.5% (n=5), 74.1% (n=20) worked exclusively in hospitals in neurology departments and 7.4% (n=2) had a dual practice both office based and in hospitals. Eighty-one percent of child neurologists and 55% of neurologist worked together through an identified pediatric-adult network within their institutions (p=0.027) but only 7.5% of them had a formal transition program. Almost all practitioners follow patients presenting epilepsy associated to intellectual disability (37 child neurologists and 26 neurologists, p=0.24).

Means and practices in terms of transition 2.3.1. Child neurologists (n=37):

Seven child neurologists (19%) followed patients aged over 25 years and the majority (n= 26, 70%) patients over 18 years of age. Child neurologists were rather satisfied about how they manage the patient's transition with a Likert's score of 3.8 +/-0.8 (LS 1-5). Only one reported an identified transition structure. Child neurologists use different means to transfer patients in adult care system: the most used was the summary letters (n=17, 46 %), followed by phone calls or electronic mails (n=13, 35%). A few have direct discussions with the neurologist in common staff or less frequently in a joint clinic (n=6, 16%). The presence of intellectual disability had increased the age at which child neurologists initiated transition process (15.96+/-1.03 versus 17.03+/-1.32 years in patients without or with intellectual disability respectively, p<10 -4 ). The transfer was also impacted by this additional co-morbidity as shown by the age of the oldest patient followed by pediatric neurologists (p=0.0013).

Twenty pediatric providers stated that patients and families did not request any further contact with the pediatric group after the transfer in adult care system (54%). Only 20% had read recommendations of pediatric societies about transition and transfer from pediatric to adult care.

Neurologists (n=26)

Nineteen neurologists (70.4%) followed patients aged less than 12 years including all those working in private practice. Neurologists were as satisfied as child neurologists with the transition with a score of 3.5 +/-1.1 (LS 1-5, versus 3.8 +/-0.8 for child neurologists, p=0.27). Fifty-three percent of neurologists were working in institutions combining both pediatric and adult care departments (versus 96% for child neurologists, p=0.02). Four neurologists (14%) had read international or other national recommendations for patients' transition. Only 4 had an identified transition program or structure. Patients were referred from pediatric care with one type of transfer documents for 8 neurologists (29.6%), mainly medical letters and with several supports for 19 neurologists (70.4% including the 4 with a transition's structure or program). Neurologist would agree to follow patient since the age of 9.96 +/-5.7 years in absence of ID versus 10.9 +/-5.6 years for patients presenting ID (p=0.14).

Factors that hinder or accelerate the transition (Table 2)

Neurologists quoted pharmacoresistant epilepsy as the major factor conducting to a premature transfer to adult care compared to child neurologists (71% vs. 19% for, p<10 -5 , p bonf = 0.007) while for child neurologists, pregnancy project was the first reason to premature transfer (72 % versus 50% for the neurologists, p=0.08, p bonf = 0.007).

The top three factors that delayed the process were reported similarly by both groups without statistical difference: The attachment between the families and the child neurologist reported in > 80% of both physicians groups, the lack of adapted adult facilities for > 60% and the presence of ID for > 50%. Neurologists also reported the difficulty to obtain complete pediatric medical files as a barrier to a good transition (n=10, 37%). This issue was not reported by child neurologists (p<10 -4 , p bonf = 0.008) that tended to identify pharmacoresistant epilepsy as a specific factor delaying transfer (n=6, 16%, p=0.03, p bonf = 0.007).

Negative aspects of pediatric and adult health care (Table 3)

Providers, whether child neurologists or neurologists, almost agreed on the negative aspects of each care system without any significant difference. In pediatric system care, the lack of information about adult issues and needs (> 55%), the absence of transition preparation (> 35%) and the lack of autonomy promotion (>30%) were underlined. In adult system, these factors were more about the lack of knowledge regarding epilepsies and comorbidities (>55%) and the difficulty in patient's global and multidisciplinary care (>40%).

Child neurologists indicated that parents were less accepted in adult system care (58.6%) while neurologists reported less this issue (29.2%, p=0.03, p bonf = 0.007).

Degree of help provided by families and caregivers in both systems (Table 4)

Physicians of each group underestimated the degree of help provided by the physicians of the other group (p<10 -4 , p bonf = 0.007). Neurologists felt that the degree of assistance provided by nurses in both systems was statistically significant compared to child neurologists. (p=0.0002 and p<10 -4 , in pediatric and adult care systems respectively, p bonf = 0.007). Families and psychologists were more present and helpful in pediatric system than in adult one (p=0.0002 and p=0.003 respectively, p bonf = 0.007). As expected, friends were more helpful in adult system than in pediatric one (p=0.0002, p bonf = 0.007). The help of social workers and patients' associations were similar in both care systems.

Suggestions that would improve the transition and transfer (table 5)

The need for a structure to prepare the transition was significantly more emphasized by neurologists compared to child neurologists (LS 1-5 : 4.17 +/-0.83 vs. 3.54+/-1.06 respectively, p= 0.01). However the use of such structure wasn't the principal mean proposed to improve transition. Both physicians groups agreed without statistical difference on other means that might improve this process. Joint clinics was their top one proposal (71%, child neurologists, 69% neurologists) followed by dedicated care networks from pediatric to adult care for patients with childhood onset epilepsies (53%, child neurologists, 54%, neurologists).

They reported the usefulness of conducting dedicated courses during specialty training, create recommendations and establish transition clinics at 34% (child neurologists: 11, 30%, neurologists: 11, 41%), 27% (child neurologists: 10, 27%, neurologists: 7, 26%) and 17% (child neurologists: 4, 11%, neurologists: 7, 26%), respectively.

Discussion

Our study aimed to lean each child neurologists and neurologists' clinical realities and practice style in the absence of studies reporting the physicians' perspectives on transition in children with epilepsy. The provider's population of our study was representative for the type of practice as in 2010 as the French society of neurology listed 1750 neurologists with 700 in private practice (40%) [START_REF]French society of neurology[END_REF] with the pediatric neurologists having an in hospital practice. The numbers of those dedicated to epilepsy care was not established [START_REF]French society of neurology[END_REF].

Most neurologists declared taking in charge patients under 12 years of age (66.6%) and even younger despite the presence of intellectual disability (44.4%). This might be due to the lower availability of child neurologists and their exclusive hospital practice with long waiting lists and to the availability of some neurologists working out of hospital settings.

Child neurologists however delayed the transition and transfer for children with epilepsy and ID. Neurologists' lack of knowledge of children's epilepsies and syndromes was the major concern for transition shared by 65% of child neurologists and by 71% of adult neurologists. This issue seems a reality in the transition process and was already reported in previous surveys [START_REF] Borlot | Epilepsy transition: Challenges of caring for adults with childhood-onset seizures[END_REF][START_REF] Oskoui | Study on the Transition of Adolescents with Neurological Disorders ( STAND )[END_REF]. However, we can hypothesize that this concern of the neurologists' knowledge might increase with the new insights from genetics in the diagnosis and the management of pediatric epilepsies, leading to a more complex and personalized care. The development of Orphan drugs dedicated for pediatric use might also increase the discomfort of neurologists and could hinder the transition process [START_REF] Andrade | Epilepsy: Transition from pediatric to adult care. Recommendations of the Ontario epilepsy implementation task force[END_REF].

The way practitioners would like to facilitate the transition seems to be an answer to these challenges. Indeed, they have focused on ways to strengthen their interactions, namely common clinics and development of a care network dedicated to transition. From the patient's point of view, joint clinics were considered beneficial both for the knowledge of medical data by adult practitioners and for the trust placed in the new referent avoiding "new faces and new places" [START_REF] Kuchenbuch | Transition and transfer from pediatric to adult health care in epilepsy: A families' survey on Dravet syndrome[END_REF][START_REF] Troadec | Transition of patients with inflammatory bowel disease from pediatric to adult care[END_REF]. In a recent study, a joint clinic was proposed with the decision on the transfer to be decided jointly by the physicians, the patient and his family according to 3 modalities: transfer to the adult system, maintenance in the pediatric system or repetition of the joint clinics till a decision is possible [START_REF] Even | De l'urologie pédiatrique à l'urologie adulte, quelle prise en charge de l'adolescent ? État des lieux d'une consultation de transition en urologie[END_REF]. This approach seemed interesting to us, allowing a joint decision by all the actors. Published recommendations knowledge was not very popular (≤25% of the responders) and only few respondents at the time of the survey used a transition structured program (7.5%). This might partly explain the delayed age of initiating the transition by pediatricians (>16 years compared to the recommended age around 12 years) [START_REF] Care | Supporting the health care transition from adolescence to adulthood in the medical home[END_REF].

Subjective impressions of the negative aspects of care in adult and pediatric systems previously reported [START_REF] Camfield | Strategies for transitioning to adult care for youth with Lennox-Gastaut syndrome and related disorders[END_REF][START_REF] Reiss | Health care transition: youth, family, and provider perspectives[END_REF][START_REF] Tuffrey | Transition from paediatric to adult medical services for young people with chronic neurological problems[END_REF] by families and pediatric providers, were shared by both groups in our survey. This shows that the weaknesses of each care system was correctly identified by the different stakeholders. Our data allowed to priorize these negative aspects highlighting the lack of knowledge of adult neurologists on pediatric epileptic syndromes and co-morbidities and that of child neurologists regarding adult issues such as driving license, sexuality and professional orientation.

However, some views suggest strong discordances between child neurologists and neurologists. 71% of the neurologists consider that pharmacoresistant epilepsy has accelerated the transition from child neurologists but only 19% of child neurologists considered this drug resistance as a reason to accelerate the transfer.

Finally, physicians identified some changes between childhood and adulthood care systems regarding the degree of help provided from non-medical providers: Families and psychologists were more helpful in childhood and friends in adulthood. This was not in line with the families report finding no difference in the help provided in childhood and adulthood for any care provider [START_REF] Kuchenbuch | Transition and transfer from pediatric to adult health care in epilepsy: a families' survey on Dravet syndrome[END_REF]. This difference might be also due to the lower availability of psychologists in the adult care system and in the neurologists working in private practice.

The proposal to include transition in the specialty courses was a very interesting point as this can be easily achieved in the post-graduation national course on epilepsy that provides epilepsy education for adult and child neurologists. A better diffusion of the recommendation for transition and the development of specific national recommendations is another major point that might help this process. The actual diffusion in France of the electronic medical record should facilitate the communication on the patient history and major characteristics and decrease the expressed difficulty of adult neurologists to obtain the pediatric record of the patient.

Various limitations must be taken into account in our study. The number of child neurologists and neurologists included in this study is relatively small. We could not separate the population of neurologists into two classes: epileptologists and general neurologists. Indeed, one study showed that there were statistical differences, particularly in terms of knowledge of pediatric epilepsy pathologies, between these two populations [START_REF] Borlot | Epilepsy transition: Challenges of caring for adults with childhood-onset seizures[END_REF]. However, our survey was clearly addressed for neurologists mostly involved in epilepsy care to answer this survey. Finally, our data might be partly specific to the French health system and medical education.

Conclusions

The strengths and weaknesses of childhood and adult epilepsy care systems are well identified by physicians through this survey. These perspectives are helpful to improve our understanding of current practice and our organization of transition of patients with epilepsy from pediatric to adult care systems. Adapted versions of this questionnaire to different national environments can help to obtain major information on transition and on possible local means to implement it or to improve it. Table 5: Views of pediatric neurologists and neurologists on ways to improve the transition from the pediatric care system to the adult system 
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 1 Figure 1: percentage of the oldest patients followed by child neurologists (A) and of the youngest patients followed by neurologists (B) with or without intellectual disability (in grey and white respectively).
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 122 Figure 1: Study areas in Cambodia and Lao PDR

Table 4 : Opinion of child neurologists and neurologists on the help provided by the families and the other care givers in both care systems (Likert scale 1: no, not at all ->4: yes, quite)
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	Help provided by	Child neurologists (CN) n (%)	Neurologists (N) n (%)	p CN vs N	Total
	Conducting joint consultations	27 (71 %)	18 (69 %)	ns	45 (70.3%)
	Creation of dedicated care networks	20 (53 %)	13 (54 %)	ns	33 (51.6%)
	Realization of training courses	11 (30 %)	11 (41 %)	ns	22 (34.4%)
	Realization of national recommendations	10 (27 %)	7 (26 %)	ns	17 (26.6%)
	Creation of structures dedicated to transition	4 (11 %)	7 (26 %)	ns	11 (17.2%)
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Factors accelerating the transition