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GENERAL ABSTRACT

Functional neurological disorders (FND), a subtype of functional disorders (FD), are a frequent motive for neurology referrals. The various presentations and the unknown physiopathology of FD have led to the multiplication of terms describing these disorders over the years. Moreover, due to the disorder's complexity, it is difficult to predict how it will develop on an individual level.

The present work focuses on two hot topics in FND, i.e., the terminology used to name functional (neurological) disorders in the medical literature and the different FND patient profiles, as seen by neurologists. The first part of this manuscript reports on a bibliographic study of the FD related articles published from 1960 to 2020 in PubMed and PsycINFO databases. We searched for the terms psychogenic, somatization, somatoform, medically unexplained symptoms, hysteria, conversion disorder, functional neurological disorder and dissociative. Use rates in the title, abstract, keyword or MeSH fields were collected over successive 5-year periods. We examined proportional distribution over time, term associations and disciplinary fields (neurology, psychiatry) for each term. Term impact was estimated via H-index and number of citations in the database Web of Science.

The second part of this work reports on a subjective, seven item clinician graded prognostic outcome score (POS) and examines patient profiles in regard with diagnostic adherence and prognosis of FND by applying latent class analysis based on the POS score in a cohort of consecutive patients hospitalized from 2012 to 2015.

We found that although the terminology describing functional disorders in the medical literature of the last 60 years is dynamic and evolving, and despite the tendency to use the term functional in the most recent high impact publications, a precise, explanatory and non-offensive term remains yet to be found. Moreover, our work further confirms that FND is a complex disorder and affected patients represent a heterogenous population with regard to diagnostic adherence and potential prognosis, at least in the eye of the neurologist. By applying latent class analysis based on the POS score we identified two distinct patient profiles, the first characterized by good diagnostic adherence and potentially better prognosis and the second characterized by poor diagnostic adherence and potentially worse prognosis. Future research is needed to confirm the predictive validity of the POS score in a larger, prospective cohort.

BRIEF INTRODUCTION

Functional neurological disorders (FND) represent up to one third of the reasons for outpatient neurology referrals [1]. This nosological entity includes different clinical presentations such as movement disorders, motor deficits, sensory dysfunction and abrupt changes in behavior or consciousness. The common feature shared by all these presentations is the absence of an identifiable structural lesion responsible for the symptoms. As a result, and despite the high prevalence of FND, these conditions have been largely unpopular in neurological practices until the end of the twentieth century [2].

Since the beginning of the new millennium, interest in FND has risen among neurologists and neuroscientists. Research has resulted in a more advanced description of the disorder, its epidemiology, manifestations and treatment [3]. Consequently, a number of neurophysiological and neuroimaging studies have reported objective changes of the neural activity in FND patients, differentiating the disorder from malingering and simulation [4]. Nonetheless, for clinicians the diagnosis and follow-up of FND remains challenging [5,6], even though recommendations for the management of the condition have been proposed [7]. Thus, more research is needed for the better understanding of FND's development and course as well as its perception by clinicians and patients alike.

Over the years, etiological paradigms have had an influence on the naming and management of the disorder and the dualistic approach of opposing the mind and the brain as separate entities have led to the multiplication of the terms used for functional disorders. However correct and unifying terminology is important because, as for the other neurological diseases, illness perception is crucial for the patient's wellbeing.

The present work will focus on two topics in FND, i.e., terminology used to name functional disorders in the literature and FND patient profiles in regard with diagnostic adherence and prognosis, as seen by the treating neurologists. These seemingly different issues are more related that one might think as it has been reported that use of an inappropriate term might lead to poor diagnosis acceptance, resulting in limited treatment adherence and indirectly a poor outcome [8].

In the everyday practice, several different terms for FND have been used and continue to be used, without a consensus between clinicians. While there is an ongoing debate about what defines a good FND term and the correctness of the current terminology [9], in the first part of this work we have examined the use of eight popular terms related to functional disorders in the medical literature of the last 60 years.

In the second part of the current manuscript, we examine a retrospective cohort of FND patients and report on the heterogeneity of the sample in regard with diagnostic adherence and prognosis, as identified by a subjective, clinician rated prognostic score.

For this thesis, we chose a scientific paper format. In the following pages we present two studies that have been submitted for publication in the medical press as original articles. Each of the papers is presented in its current submission state.

REFERENCES (INTRODUCTION)

ABSTRACT

Background

Functional neurological disorders (FND), a subtype of functional disorders (FD), are a frequent motive for neurology referrals. The various presentations and the unknown physiopathology of FD have led to the multiplication of terms describing these disorders over the years.

Methods

We examined the FD related articles published from 1960 to 2020 in PubMed and PsycINFO databases.

We searched for: psychogenic, somatization, somatoform, medically unexplained symptoms, hysteria, conversion disorder, dissociative, functional neurological disorder and functional disorder. Use rates in the title, abstract, keyword or MeSH fields were collected over successive 5-year periods. After correcting for off-topic results, we examined proportional distribution over time, term associations and disciplinary fields (neurology, psychiatry). Term impact was estimated via H-index and number of citations in Web of Science.

Results

Currently dissociative is the most common term, although none of the terms is prevailing. We observed three trends in the use rates: stability, increase and decrease. While most of the terms were present in a stable proportion of the publications, hysteria and psychogenic lost popularity over time. We found a differential preference for terminology between disciplines. Functional neurological disorder showed the highest citation impact, yielding 10% of highly-cited publications.

Conclusion

We found a dynamic and evolving use of the different terms describing FD in the last 60 years. Despite the tendency to use the term functional in the recent highly cited publications, its low prevalence and coexistence with several other terms suggest that a precise, explanatory and non-offensive term remains yet to be found.

INTRODUCTION

Functional neurological disorders (FND) represent up to one third of the reasons for outpatient neurology referrals. [1] This nosological entity includes different clinical presentations such as movement disorders, motor deficits, sensory dysfunction and abrupt changes in behavior or consciousness. The common feature shared by all these presentations is the absence of a so-called "organic" cause of the symptoms.

As a result, and despite the high prevalence of FND, these conditions have been largely unpopular in neurological practices during the most part of the 20 th century. Patients presenting such symptoms have often been considered of poor interest to the neurologist and further referred to the psychiatrist. [2,3]. In addition, FND is only a fraction the wide range of functional disorders which are highly prevalent in the neurological and psychiatric setting but also include disorders such as irritable bowel syndrome and fibromyalgia, treated by other specialists.

With the separation of neurology and psychiatry, a dualistic view opposing pathology of the mind and pathology of the brain emerged. An illustration of this is the use of terms for FND inferring psychological origin and influenced by the terminology used in psychiatry. Consequently, dominant etiological paradigms have also influenced the promotion of certain terms during a particular epoch [4] and the subsequent questioning of these paradigms over time has rendered some of the proposed terms obsolete in modern days. In the last decades the scientific community's choice of terms also attempts to take into consideration the public acceptance of the used terminology. [5] For example, the term hysteria has long been dominant, but its use is currently particularly discouraged, not least because of the stigma perceived by those so qualified.

Reference textbooks, disease classification manuals, and influential articles have guided the choice of terms used in the medical literature. However, problems with the terminology arise from the divergent definitions of some of the terms in the two major diagnostic manuals, the ICD and the DSM. For example, in the ICD10 dissociative and conversion disorders represent a single diagnosis, whereas the DSM V considers dissociative disorders and conversion disorders as two distinct diagnoses but conversion disorders and functional neurological symptom disorders the same thing. Furthermore, even though most of the time different terms represent different diagnoses, the differences in diagnostic criteria are subtle and terms are used interchangeably in the everyday clinical practice.

Several studies have reported clinicians' and patients' preferences for the terminology [6,7] and reviews of the literature examining the choice of terms have been published, even though restricted only to psychogenic non epileptic seizures, a sub-category of functional neurological disorders. [8] As a result of these studies, a trend for the use of functional neurological disorder and its derivatives seems to appear [9] and has been promoted through the recent FND society launching. FND was even proposed as a unifying term in the eleventh edition of the international disease classification manual. [START_REF] Carson | Explaining functional disorders in the neurology clinic: a photo story[END_REF] Other terms referring to functional disorders and in some extent to FND include psychogenic, somatization, dissociative and conversion. Even imprecise terms such as "medically unexplained symptoms" have appeared and could relate to FND. However, this multiplication of terms seems unfruitful and the medical literature still appears to lack a unique and unifying consensus-issued term.

In this study, we attempt to look at the dynamics of distribution, field association and citations impact of eight terms referring to functional neurological disorders in the medical literature over the last sixty years.

METHODS

We searched two major scientific and medical bibliography databases, Pubmed and PsycINFO. We examined the proportional distribution, term associations and main disciplinary fields of eight different terms related to functional disorders. We based our choice of terms on leading publications proposing terminology for FND [START_REF] Reuber | Psychogenic nonepileptic seizures: review and update[END_REF][START_REF] Mckeon | Psychogenic tremor: long-term prognosis in patients with electrophysiologically confirmed disease[END_REF] and we included alternative terms frequently used in our own clinical practice.

The terms "psychogenic", "somatization", "somatoform", "medically unexplained symptoms" (MUS), "hysteria", "conversion disorder" (CD), "functional neurological disorder" (FND) and "dissociative" were searched in title, abstract, keyword or MeSH fields. Additionally, we also conducted a search for "functional disorder" (FD) to examine its dynamic as an integrative term.

We defined the proportional term distribution as the number of entries found for each term over the total number of entries found with the eight terms. We then examined term dynamics over the last 60 years by periods of 5 years, starting from 1960.

Between-term associations were calculated for the publications of the last ten years by searching for each term combined with each of the remaining seven terms (for example "hysteria" AND "conversion disorder"; "hysteria" AND "dissociative", ect.) and referring entries found for each combination to the total number of entries found for all combinations. We studied the disciplinary field for the last ten years as the number of publications found by the search for each of the terms combined with "neurology" and "psychiatry" (for example "hysteria" AND "neurology"; "hysteria" AND "psychiatry").

We used the Web Of Science (WOS) database to check for out of scope entries by verifying the 100 titles with most citations retrieved by each term, keeping for analysis only papers where the use of the searched terms was relevant to functional disorders. In addition, we corrected the H-index of each term by excluding off-topic entries such as the corrected H-index included only papers concerning functional disorders. We calculated term accuracy as the ratio of the WOS automatically obtained H-index to the corrected H-index. WOS database was used in order to study term impact, by calculating the ratio of each term's H-index to the total number of entries retrieved by the term.

RESULTS

We retrieved 48,653 entries in PubMed and 26,938 entries in PsycINFO for the whole period from 1960 to 2020, with possible overlap of entries between the two databases. In both databases the searches resulting in highest number of entries were for dissociative and somatoform, whereas functional neurological disorder and medically unexplained symptoms obtained the lowest number of results. (Table 1). The integrative term functional disorder yielded a total of 1054 and 146 entries in PubMed and PsycINFO respectively. 

Proportional distribution overtime

Graphs representing the proportional distribution of the eight terms are depicted in Figure 1. We observe major dynamics in the use rate across three gross periods of 20 years. From the sixties to the eighties, the four terms hysteria, psychogenic, dissociative and conversion disorder represented almost all of the publications. Hysteria was by large the predominant term during that period. From the 1980s to the 2000s, we observe a significant change in the distribution, with a decrease in the use of hysteria and psychogenic and the appearance of somatization and somatoform. In the last period, from the new millennium on, the term dissociative yields the highest number of publications, whereas psychogenic, somatoform, somatization, conversion disorder and hysteria represent similar proportions. We also notice the appearance of the terms medically unexplained symptoms and functional neurological disorder during that period, with FND being the most recent term, appearing only during the last decade. The search for functional disorder yielded a low but stable proportion of publications across all periods. The results were very similar in the both databases, confirming the absence of base-related bias. 2 and3)

The searches for all of the possible term combinations resulted in a total of 5792 entries in PubMed and 1231 entries in PsychINFO. In PubMed (table 2) we found strong association between conversion disorder and hysteria, with both terms found in 37% of the publications. Psychogenic was also associated with CD and with hysteria in 7% of the entries. The other significant association was between somatoform and In PsycINFO (table 3) we found significant associations of somatoform with somatization (13.2%), dissociative (9%) and MUS (7.1%). The rest of the terms presented weak association (<5% of the abstracts). Disciplinary fields (Figure 2)

We found that the terms dissociative, somatoform, somatization and MUS are more frequently associated with the field of psychiatry while psychogenic is more frequently associated with neurology. Hysteria, functional neurological disorder and conversion disorder yielded approximately the same number of entries in both fields. The term functional disorder was common for the two disciplines but yielded a very low number of entries. Accuracy and term impact (Figure 3)

For the majority of the terms, we found an accuracy of 100% (meaning that all the articles included in the H-index were on topic). Only dissociative presented an accuracy of 93%. The accuracy of the integrative term functional disorder was of 85%. Functional neurological disorder yielded the highest H-index over total number of entries ratio. The proportion of highly cited articles for FND was 10% (meaning that its H-index was 10% of the total citable entries), while this proportion was around 2.5% for psychogenic, the term with the lowest H-Index.

Figure 3. Proportion of highly cited papers obtained by calculating the ratio of each term's H-index to the total number of entries retrieved by the term

DISCUSSION

The results of our study confirm the fact that a multitude of terms has been used and continues to be used for functional disorders in the medical literature. Especially in the last 10 years, we observe that none of the terms predominates, meaning that there is still no consensus about the terminology describing FD.

Furthermore, our findings show that the prevalence of each term is not static over the studied period and we observe several trends. Firstly, there is a trend of steady decline in the use rate for some of the terms.

For example, hysteria and psychogenic were popular in the sixties, but are much less present today.

Secondly, the use rate of the majority of terms remains stable since their apparition. This is true for the terms conversion disorder, somatoform, somatization, and dissociative. The third trend is of steady increase in the occurrence and this is the case for functional neurological disorder and medically unexplained symptoms, which are also the most recent terms. For most of the terms, these trends reflect the epistemological foundations of FD in the given epochs. The use of functional disorder remained stable during the studied period and FD showed to be a term with high impact. Nonetheless, the number results retrieved by FD is relatively low. One reason for this might be the fact that although integrative, this term is not specific and it might miss entries retrieved by derivative terms such as functional movement disorder, functional tremor, functional dizziness etc.

Nevertheless, in comparison with the widely accepted also integrative but narrower term functional neurological disorder, FD yields a sixfold higher number of entries, although given that 15% of the retrieved entries were off-topic, there seems to be a significant rate-accuracy trade-off.

Hysteria is considered as an offensive term by the majority of patients [7] and the discussion about its negative connotation goes at least as back as the eighties. [START_REF] Thomas | Long-term prognosis of patients with psychogenic movement disorders[END_REF] However, our findings show that it is still used in around 15% of the publications in the past 10 years. Given that in recent studies hysteria is an unpopular term with clinicians as well as with the general public, [5] a possible reason for its high prevalence in our results may be the fact that the term has been popular previously and is only co-existing as a reference for the more recent terms. This would also explain the relatively high percentage of frequently cited entries obtained by hysteria.

The use of psychogenic has also significantly reduced over the years, without completely disappearing from the literature. Its decreasing popularity is also reflected by the lowest percentage of contributing papers retrieved by the term. The correctness of the term has been disputed since the seventies, notably because of the physiopathologic connotation of "born from the mind". [START_REF] Stone | La belle indifférence in conversion symptoms and hysteria: systematic review[END_REF] Psychogenic remains however the most broadly used term for a specific subtype of FND which are the psychogenic non epileptic seizures (PNES). [8] PNES is even used as a reference term for the diagnosis of these manifestations [START_REF] Nylund-Gibson | Ten frequently asked questions about latent class analysis[END_REF] and in publications proposing alternative terminology. [16,17] These studies argue that the term psychogenic is imprecise and can also be offending for patients. Despite the various new terms proposals, the debate on current terminology for PNES is still ongoing. [18] Dissociative is the most frequently used term according to our findings. A possible explanation of this result may be that dissociative disorders appear as major sections in both the DSM and ICD, under which many FND manifestations could be classified. Nevertheless, the classification of these disorders has been debated [19] and the physiopathologic mechanism behind the term dissociative is disputed when it comes to FND. As with the majority of the terms, there are arguments for [17] and against [18,20] the use of dissociative.

Conversion disorder is the term with the most constant use in the literature, representing approximately 10% of the entries in all of the studied periods. As with most of the other terms, the physiopathologic theory behind it has been subjected to debates, without enough evidence to either confirm or reject it.

For example, Cretton et al.[21] present neurophysiological arguments in support of the conversion mechanism whereas Stone et al[22] also use functional neuroimaging findings to make the case against the term conversion disorder, considering the proposed psychological etiology incorrect. Nevertheless, the fact that the term has been steadily used over time and the percentage of highly cited articles it yields reflect the fact that it is to some extent accepted by the medical community.

In comparison with dissociative and conversion disorder, the terms somatization and somatoform focus more on the fact that somatic symptoms are present, without trying to directly explain their origins. The latter terms are close, although defined as different entities by the DSM-IV. However, the concept behind somatization and somatoform remains unclear and it is debated whether somatic symptoms are the consequence of a psychological distress or if they are a primary phenomenon characterized by the presence of medically unexplained symptoms.

[23] Regardless of the theoretical framework, the prevalence of somatic symptoms with no evident "organic" cause is high, [1] which may explain the frequent use of somatization and somatoform in the medical literature. Yet, their accuracy and validity have also been disputed, [24] which is reflected in the low percentage of contributing papers retrieved by these terms.

Functional neurological disorder is the term that yields the lowest proportion of total entries, although it is the term retrieving the highest proportion of frequently cited papers. It is possible that the lower number of entries obtained is due to the fact that FND is a broad term with many derivatives, such as functional seizures, functional motor disorders, functional paralysis and others. Another explanation is that FND is the most recent term to appear in the literature only in 2012-2013. On the other hand, the highest term impact in regard to the number of citations reflects a trend towards the popularization of the term. This is illustrated by several studies, proposing functional as the most accurate or acceptable term, [6,7,[START_REF] Carson | Explaining functional disorders in the neurology clinic: a photo story[END_REF][START_REF] Mckeon | Psychogenic tremor: long-term prognosis in patients with electrophysiologically confirmed disease[END_REF]25,26] and the fact that the medical society devoted to this field chose this term (Functional Neurological Disorder Society). On the other hand, as with some of other terms, the concept behind functional disorder is somewhat ambiguous, [17,27] rendering its use problematic. [28] Medically unexplained symptoms is the second most recent term to have appeared in the literature and we observe a constant rise in its use during the years. However, our findings show a prevalence of only 6% in the most recent period, meaning that it has failed to gain significant popularity. A possible reason might be that MUS has been criticized for being unclear and the fact that it states what a symptom is not, rather than what it is,[29] making the term poorly accepted by patients. [30,31] Regarding term associations, it is not surprising that hysteria and conversion disorder are frequently found together in both databases, conversion being considered the mechanism responsible for hysteria since

Freud.

[32] Interestingly, although it has been reported that clinicians concurrently use different terms to name functional disorders [5], according to our results the majority of these terms rarely appear together in the medical literature.

With regard to the disciplinary field, our results confirm the differential preference for terminology between psychiatrists and neurologists, reported in the survey conducted by Kemp et al[33] and previously found in a bibliographic search by Brenninkmeijer.[34] These preferences may originate from the different classification manuals used by each specialty and the more psychiatric or neurologic conceptualization of the terms. [35,36] This difference in the preferred terminology may also prove problematic, resulting in a preferential, linked to the label treatment by the respective specialty [34],

denying the patient the benefits of multidisciplinary care.

Our study is not without limitations, for example concerning the choice of the included terms. Although we searched for the most common terminology describing FD, [START_REF] Reuber | Psychogenic nonepileptic seizures: review and update[END_REF] we also based our search on the terms used in our center, such as dissociative. Likewise, we left out some of the terms such as non-organic because of its broad definition and possible out of scope results. Nevertheless, we believe the selection of terms in our study is representative of the frequently used terminology.

Another possible limitation is the formulation and accuracy of the chosen terms. For example, we purposefully did not search for the terms conversion and functional because it would have produced too many out-of-scope results. Instead, we searched for composite terms like conversion disorder or functional disorder. We also corrected for out-of-scope results, by an identification study of the first 100 articles appearing in the searches for each term. Thus, we allocated each result to the field of interest and determined the term accuracy, which proved to be >85% for all of the terms. In regard with the absolute number of entries retrieved, it is likely that the figures shown here are merely an approximation.

Nevertheless, the possible error induced by approximation is probably repeated over time, so that the general dynamics of use over time, or term impact estimated by number of citations of the studied terms should not be affected by this bias.

A strength of our study is that we searched for the most relevant to the field terms describing FND over a large time period in a systematic manner. Our most pertinent results concerning the distribution and evolution of terminology over time were confirmed by the searches in PubMed and PsycINFO unrelated databases, even though the two databases may share some of the retrieved entries. In addition, we estimated term impact based on the H-index which has the advantage of taking into account only the papers with the highest number of citations, reflecting high quality research. Our results are also consistent with previous studies, confirming the absence of a well-established terminology for functional neurological disorders.

CONCLUSION

We found a dynamic and evolving use of multiple different terms describing functional disorders in the medical literature of the last 60 years. Despite the tendency to use the term functional (neurological) disorder in the most recent high impact publications, its low prevalence and coexistence with several of the other terms suggest that a precise, explanatory and non-offensive term remains yet to be found.
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INTRODUCTION

Functional neurological disorder (FND) is frequently encountered in clinical practice, accounting for up to a third of the outpatient neurology consultations [1]. Patients with FND suffer similar consequences in terms of altered quality of life as in other neurological diseases [2] with an average of 40% of patients being same or worse at end follow-up [3]. Even though confidence in the treating physician and in treatment have shown to be correlated to better outcome many other factors like health-related benefits, employment status or comorbidity showed inconsistent correlation with the outcome [4]. Thus, professionals still report difficulties in dealing with FND patients [5], possibly because they represent a heterogeneous population with different patient profiles. While a previous study examined the differences in FND patient profiles with regard to symptom presentation [6], it appears worthy studying patient profiles with regard to diagnostic adherence, illness perception and prognosis.

METHODS

We conducted a retrospective cohort study of consecutive inpatients admitted from 2012 to 2015 in a neurology unit of our university hospital. For all the patients the final diagnosis at discharge was FND. We collected demographical data, type of FND, terms describing the manifestation in the final report and neurological and psychiatric comorbidities from patient files. For each patient, we retrieved a 7-item POS-score, graded by the treating physicians (neurologists) reaching a consensus at the weekly clinical staff briefing.

The score was created with items identified from the literature as potential prognostic factors for FND and combined items relevant to diagnostic acceptance and adherence (Acceptance of psychiatric referral,

Willingness to speak about FND, Diagnosis acceptance) and objective potential prognostic factors (FNDrelated social benefits, Symptom-related medicine prescription, FND duration, Previous similar episodes).

Each item was scored on a Likert scale from 1 to 5, with 1 meaning worst prognosis and 5 meaning best prognosis. For each variable, the score was subjectively graded without specifically defined levels for the values of 2, 3 and 4 on the Likert scale.

The score items were individually used as indicators for a Latent Class Analysis (LCA) [7] as detailed in the next section. We calculated a total score by adding all item values, such as the higher the total score value, the better the prognosis.

Latent class analysis indicators

Acceptance of psychiatric referral estimated the willingness of the patient to be referred to a psychiatric consultation. On the Likert scale, score 1 meant absolute refusal and score 5 eager acceptance of the psychiatric referral.

FND-related social benefits evaluated the patient's social and health benefits received in relation to the FND, with on the Likert scale, score 1 corresponding to no benefits at all and score 5 to maximum benefits.

Symptom-related medicine prescription measured the intake of drugs which were prescribed in relation with the FND episodes (i.e, antiepileptic drugs for PNES). On the Likert scale, score 1 meant that the patient took no past or present medication and score 5 that the patient received multiple drugs.

FND duration evaluated the duration of symptoms before the hospitalization, with on the Likert scale score 1 meaning very short duration (acute presentation) and 5 very long duration (long term disease).

Previous episodes collected the presence of FND-manifestations in the patient's history prior to the hospitalization. On the Likert scale, score 1 meant no previous manifestations and score 5 meant many previous episodes.

Willingness to speak about FND estimated the patient's capability of elaborate on their disorder with the terms used by the treating physicians. On the Likert scale, score 1 meant that patients spoke freely and acutely and score 5 that patients refused, or was unable to elaborate on their disorder.

Diagnosis acceptance evaluated the patient's acceptance of FND as a valuable diagnosis. On the Likert scale, score 1 meant complete acceptance and comprehension of the diagnosis and score 5 that the patient refuted the diagnosis.

In total, good acceptance of psychiatric referral, lack of social benefits, lack of medication, short duration, absence of previous episodes, good verbalization of the disorder and good acceptance of the diagnosis suggested good prognosis whereas the opposite suggested poor prognosis.

For the LCA we set the number of classes to two, assuming that there were two distinct profiles in the population: one of good and one of poor prognosis. To verify the model fit, we did an additional analysis with three classes, assessing fit by the BIC statistic with lower BIC indicating better fit. After identification of the best class model, we assigned each case to their class for post-hoc analysis of indicator distributions within the respective class. We used the Mann Whitney U test to compare the indicators between the classes. We did a post-hoc analysis (chi-square test) of three other potential prognostic factors: use of a precise diagnostic term and neurological or psychiatric comorbidities. For all statistical tests, the threshold was set to 0.05.

Follow-up study

In order to evaluate the current state of the initial FND we aimed to contact the patients from the cohort, asking them to fill in a custom questionnaire (supplementary data). Patients with revised diagnosis, cognitive impairment, under legal protection or without explicit consent were excluded from the study.

Regarding outcome, patients were contacted several times, first with a written information letter and in absence of refusal to participate, three subsequent phone calls every week in case of non-return of the filled questionnaires. All of the contacted patients explicitly accepted to fill in the outcome questionnaires.

We searched hospital records for emergency room visits and hospitalizations for FND from January 2021

to December 2021 as an implicit indicator of the FND's current state.

Statistical software

We used Jamovi for descriptive statistics and the Jamovi snow RMM module for Latent Class Analysis [7,8].

RESULTS

The study flowchart is shown in Figure 1. We analyzed the medical files of 46 out of the 48 patients in the cohort, since two patients refused to participate. After exclusion criteria, we sent the follow-up questionnaire to 20 patients. Only three patients returned the filled forms. Table 1 described the patient characteristics. Descriptive statistics showed that in Class 1, 63.2% and 42.1% of the patients presented neurological and psychiatric comorbidities, respectively, versus 36.8% and 31.6% of the patients in Class 2, however the differences between classes were not statistically significant. There was a significant difference (Χ 2 (1, N = 39) = 4.50, p = 0.034) in the use of a specific FND-related diagnostic term in patient files with 30% of the Class 1 files in not mentioning a specific term versus 10.5% of the Class 2 files.

Follow-up study

We included 20 patients in the follow-up study. Only three patients returned the filled questionnaire. Two patients reported improvement of their FND since the hospitalization and one reported stability. None of the patients in the follow-up study had visited the ER or been hospitalized for FND during the previous year. One patient reporting improvement and the patient reporting stability belonged to Class 2 of the LCA. The second patient reporting improvement belonged to Class 1. In that relation, the third part of this work which is still ongoing, aims to examine whether a general-public friendly art work on the topic of FND, i.e the comic book 'Not there' [8] on dissociative seizures, could have a positive influence on illness perception as it has been suggested for other general audience resources [9].

As a first step of this project, we have translated 'Not there' in French, in order to reach a broader audience and we are currently working on a custom questionnaire aiming to examine how patients, their relatives, the general public and also physicians feel about and perceive FND. The next steps of this research will include creating an online survey with the questionnaire and embedding a link in the digital distribution of the comic book with the possibility to take the survey before and after reading it. Consequently, we hope to collect pre-and post-comic book "exposure" data and use it to find out whether reading the graphic novel positively influences FND perception. In perspective, our study aims to provide evidence that a seemingly recreational comic book could be used as a valuable educational material for patients, relatives and physicians dealing with functional neurological disorders.
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Figure 1 .

 1 Figure 1. Proportional distribution of the terms psychogenic, somatization, somatoform, medically unexplained symptoms, hysteria, conversion disorder, functional neurological disorder and dissociative in the medical literature during successive 5-year periods, from 1960 to 2020. Top panel: distribution in PubMed database. Bottom panel: distribution in PsycINFO database

  together in 9.5% of the publications. The resting terms presented weak association (<5% of the abstracts).
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 2 Figure 2. Disciplinary field associations of the terms psychogenic, somatization, somatoform, medically unexplained symptoms, hysteria, conversion disorder, functional disorder and dissociative with psychiatry and neurology in the literature of the last decade.
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  on the POS-score indicators available for 39 patients. The LCA showed that two distinct classes existed in the cohort, with similar population shares (Class 1 = 0.519, Class 2 = 0.481). The 2-class model fitted best with the lowest BIC. Indicator distributions within each of the 2 classes are shown in Figure 2. Patients in Class 1 presented significantly higher scores than patients in Class 2. We observed the most striking difference between the two classes in the indicator Willingness to speak about FND, with the majority of patients in Class 1 refusing to speak about their disorder, while none of the patients in Class 2 had this score. Other divergent indicators, where the majority of Class 1 patients scored 4 or 5 and the majority of Class 2 patients scored 1 to 3 were Symptom-related medicine prescription, FND-duration, Diagnosis Acceptance and Social benefits. On the other hand, the indicators Acceptance of psychiatric referral and Previous episodes seemed less discriminative.
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 2 Fig 2 Histograms of LCA Indicators and total score between-class distribution

Table 1 :

 1 Number of entries (% of total)

	Term

TOTAL

48653

26938

Table 2 :

 2 Between term associations in PubMed (% of all publications)

	Term	Dissociative	Somatoform Psychogenic FND	MUS Somatization	Conversion disorder
	Hysteria	2.5	3.0	7.0	2.1	0.4	0.7	37.2
	Dissociative		2.3	2.4	0.6	0.1	0.6	4.3
	Somatoform			4.1	0.4	5.5	9.5	2.9
	Psychogenic				1.5	0.4	0.8	7.0
	FND					0.1	0.1	1.9
	MUS						1.3	0.5
	Somatization							0.8

Table 3 :

 3 Between term associations in PsycINFO (% of all publications)

	Term	Dissociative Somatoform Psychogenic	FND	MUS Somatization	Conversion disorder
	Hysteria	2.3	1.3	1.5	3.2	0.1	1.9	1.9
	Dissociative		9.1	5.4	3.4	0.6	2.9	2.9
	Somatoform			3.7	3.6	7.1	13.2	3.2
	Psychogenic				3.9	1.7	3.0	5.0
	FD					2.8	3.0	4.2
	MUS						5.8	1.2
	Somatization							1.9

Table 1 .

 1 Population characteristics

	Count	% of total

Stone J, Carson A, Duncan R, et al. Symptoms 'unexplained by organic disease' in 1144 new neurology outpatients: how often does the diagnosis change at follow-up?

Brain 2009;132:2878-88. doi:10.1093/brain/awp220 2 Stone J. Chapter 3 -Neurologic approaches to hysteria, psychogenic and functional disorders from the late 19th century onwards. In: Hallett M, Stone J, Carson A, eds. Handbook of Clinical Neurology. Elsevier 2016. 25-36. doi:10.1016/B978-0-12-801772-2.00003-5 3 Espay AJ, Aybek S, Carson A, et al. Current Concepts in Diagnosis and Treatment of Functional Neurological Disorders. JAMA Neurol 2018;75:1132-41. doi:10.1001/jamaneurol.2018.1264 4 Voon V, Cavanna AE, Coburn K, et al. Functional Neuroanatomy and Neurophysiology of Functional Neurological Disorders (Conversion Disorder). JNP 2016;28:168-90. doi:10.1176/appi.neuropsych.14090217 5 McMillan KK, Pugh MJ, Hamid H, et al. Providers' perspectives on treating psychogenic nonepileptic seizures: frustration and hope. Epilepsy Behav 2014;37:276-81. doi:10.1016/j.yebeh.2014.07.001 6 Carson AJ, Stone J, Warlow C, et al. Patients whom neurologists find difficult to help. Journal of Neurology, Neurosurgery & Psychiatry 2004;75:1776-8. doi:10.1136/jnnp.2003.032169 7 Gilmour GS, Nielsen G, Teodoro T, et al. Management of functional neurological disorder. J Neurol 2020;267:2164-72. doi:10.1007/s00415-020-09772-w 8 Tolchin B, Perez DL, Szaflarski JP, et al. What's in a name? Epilepsy & Behavior 2020;112:107364. doi:10.1016/j.yebeh.2020.107364 9 Wardrope A, Dworetzky BA, Barkley GL, et al. How to do things with words: Two seminars on the naming of functional (psychogenic, non-epileptic, dissociative, conversion, …) seizures. Seizure 2021;93:102-10. doi:10.1016/j.seizure.2021.10.016

PAPER ONE:

The natural history of terms describing functional (neurological) disorders in the medical literature of the last 60 years

The preliminary results of this study were selected for oral presentation and were presented at the EAN congress 2021. A first version of this paper was submitted to the Journal of Neurology Neurosurgery and Psychiatry where it was rejected after review. After taking into account the received constructive comments, the paper was significantly improved. In the next pages you will find integrated the new version of the paper, currently under review by the European Journal of Neurology.
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ABSTRACT Introduction:

Functional neurological disorder is a frequent reason for neurology and psychiatry referrals and clinicians could be challenged by the management and follow-up of the disorder. FND patients represent a heterogenous population, however there has been little research whether there are different patient profiles, especially regarding adherence to the diagnosis and prognosis.

Methods:

We developed a subjective, seven item clinician graded prognostic outcome score (POS) combining items relevant to diagnosis adherence and objective potential prognostic. We used latent class analysis with score items as indicators to examine patient profiles in a cohort of consecutive FND inpatients

Results:

Regarding diagnosis adherence and potential prognosis, we found the existence of two distinct FND patient profiles based on the proposed subjectively graded prognostic outcome score.

DISCUSSION

The present study suggests the existence of two distinct patient profiles within a cohort of inpatients with FND. Using the LCA method, we identified two latent classes of the POS score items in a cohort of consecutive FND inpatients, representative of the target population. Within each class the total score and all score variables pointed in the same logical direction with regard to diagnosis adherence and potential prognosis. Our findings therefore suggest that FND patients present two opposite clinical profiles, the first suggesting good diagnostic adherence and potentially better prognosis and the second characterized by poor diagnostic adherence and potentially poor prognosis. To our knowledge, this is the first prognostic score that has been proposed for FND. The POS score has the advantage of combining subjective and objective items and it is easily scored by the treating physicians.

Based on our results, Willingness to speak about FND, Diagnosis Acceptance, Symptom-related medicine prescription, FND-duration, and Social benefits appear as the most prominent potential prognostic factors. Thus, while precisely measured factors such as duration of symptoms have been extensively described [3], it seems crucial to further investigate subjective factors reflecting illness perception and adherence such as diagnosis acceptance and verbalization.

In the post hoc analysis, the use of precise diagnostic terms was less frequent in Class 1 patients. Given the importance of a positive diagnosis [START_REF] Carson | Explaining functional disorders in the neurology clinic: a photo story[END_REF], the use of purely descriptive or inaccurate terminology is certainly a predisposition for poor diagnosis adherence and could also represent a possible poor prognosis factor. Although not significant due to the small sample size, patients in Class 1 also presented more neurological and psychiatric comorbidities. Whereas the presence of the latter has often been found correlated with poor prognosis of FND [3], the influence of the former on the outcome is less clear [3,[START_REF] Reuber | Psychogenic nonepileptic seizures: review and update[END_REF].

It is important to note that the initial aim of our study was to correlate patient profiles to the outcome.

Despite our effort to retrieve outcome information, only three out of 20 patients filled in the necessary data. While other studies of FND have reported survey response rates of 30-50% [START_REF] Mckeon | Psychogenic tremor: long-term prognosis in patients with electrophysiologically confirmed disease[END_REF][START_REF] Thomas | Long-term prognosis of patients with psychogenic movement disorders[END_REF], the response rate in our study was particularly low. This illustrates the difficulty to study FND patients and may reflect the lack of concern presented by some, even though the concept of "la belle indifference" has been disputed [START_REF] Stone | La belle indifférence in conversion symptoms and hysteria: systematic review[END_REF]. In addition, the low response rate might also be due to the retrospective design of our study, resulting in possible unwillingness to revive a forgotten painful event. Nonetheless, because of the low response rate we were not able to retrieve recent information about the patients in our cohort and correlate the observed patient profiles to the outcome.

Another limitation is the large number of patients lost to follow-up due to the retrospective design.

However, although the small sample size of the cohort might be problematic for the LCA, small sample sizes have been proven to be sufficient for simple models with well separated classes [START_REF] Nylund-Gibson | Ten frequently asked questions about latent class analysis[END_REF].

CONCLUSION

With regard to diagnosis adherence and prognosis, we found the existence of two distinct FND patient profiles based on the proposed subjectively graded prognostic outcome score. Future research is needed to correlate patient profiles to the outcome and confirm the validity of the POS in a larger, prospective cohort. Until then, the two prognosis profiles remain in the clinician's mind.
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GENERAL DISCUSSION AND PERSPECTIVES

Despite the undeniable advances in the recent years, FND remains a challenging and alarming diagnosis for clinicians and patients. On one hand, when dealing with FND patients health care providers are often uncertain and a vicious cycle has been described, powered by the lack of consensus about the disorder's management, the fear of using the wrong words when communicating with patients and the negative attitudes towards FND in comparison with other "organic" neurological disorders. [1] On the other hand, FND-patients have also been reported to perceive uncertainty and negative emotions in relation with their disorder [2] and feel stigmatized when communicating with health care providers [3].

The results reported in this thesis further confirm this uncertainty around FND. In our bibliographic study we show that there is a persistent use of a multitude of terms describing functional disorders and many of these terms are also applied for FND, without a consensus about which is the most appropriate one.

Moreover, the results of our study of patient profiles show that some patients accept the diagnosis of FND and adhere to it while others are doubtful about its correctness and have difficulties to speak about their disorder. It is, therefore, of utmost importance to address this issue of uncertainty in order to improve FND's perception by both physicians and patients.

To our knowledge there have been no studies about the impact of a particular term on outcomes of FND.

Nonetheless the use of an appropriate terminology seems crucial for the patient's adherence to the diagnosis, for a positive doctor -patient relationship and a better illness perception [4]. While it has been debated that no label will remove the stigma from FND [5], it is mandatory to continually evaluate the preciseness and appropriateness of our terminology in order to provide better care and easier acceptance of the disorder.

Furthermore, effort should be made to popularize the disorder with the health care providers, the patients and the general-public. Fortunately, the raising medical interest in functional disorders has also led to proposals for how to better train health professionals in diagnosis and communication about FND [6,7] and non-profit organizations such as FND-Hope are advocating for more FND awareness, patient support and research. Moreover, easily accessible patient and general public friendly websites such as fndaction.org.uk or neurosymptoms.org, have been designed to explain functional neurological disorders in a simple way and also promote awareness about the disorder.