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Introduction

The Rome III criteria has defined globus as "a sense of a lump, a retained food bolus or tightness in the throat" that is felt between meals in the absence of dysphagia or odynophagia, pathological reflux, achalasia, or any other motility disorder with a recognized pathological basis" [START_REF] Galmiche | Functional esophageal disorders[END_REF].

The cause of globus is unknown. In the absence of any physiopathologic mechanism such as cricopharyngeal spasm, pharyngeal dysmotility, or gastroesophageal reflux (GER) involved in the genesis of globus, this disorder is qualified as idiopathic globus [START_REF] Selleslagh | The complexity of globus: a multidisciplinary perspective[END_REF]. In clinical gastroenterological practice, less than 10% of the patients have isolated globus sensations, but this complaint is also frequent among ear, nose and throat outpatients, its incidence can reach 5% [START_REF] Chevalier | Globus sensation and gastroesophageal reflux[END_REF][START_REF] Whitehead | the Validation Working Team in Association with the Rome Questionnaire Committee. Development and Validation of the Rome III Diagnostic Questionnaire[END_REF][START_REF] Moloy | The globus symptom. Incidence, therapeutic response, and age and sex relationships[END_REF].

Globus sensations, also known as globus pharynges, are frequently associated with psychological disorders [START_REF] Lehtinen | A psychosomatic approach to the globus hystericus syndrome[END_REF][START_REF] Watson | Globus and headache: common symptoms of the irritable bowel syndrome[END_REF][START_REF] Bishop | The psychiatric management of the globus syndrome[END_REF]. Despite the absence of prevalence of globus among psychiatric outpatients, the globus is considered as a type of conversion disorder, or as a depressive, somatoform personality disorder [START_REF] Finkenbine | Globus hystericus: a brief review[END_REF]. However, psychological data are debatable. Some studies found no increase of depression, anxiety or other psychometric scales among the Globus patients [START_REF] Moser | Globus sensation: pharyngoesophageal function, psychometric and psychiatric findings, and followup in 88 patients[END_REF][START_REF] Hill | Gastroesophageal reflux, motility disorders, and psychological profiles in the etiology of globus pharyngis[END_REF], while others report an increased risk of somatization disorder, major depression, generalized anxiety disorder, posttraumatic stress disorder, and drug abuse or dependence [START_REF] Gale | Globus sensation and psychopathology in men: the Vietnam experience study[END_REF].

The aim of the present study was to assess the clinical and psychological correlates associated to globus patients consulting in a tertiary center, by using a normalized psychometric test, the MMPI-2, and to study whether Globus patients with high hysteria scores have specific psychological and clinical characteristics.

Patients and methods

Ethical considerations

The study was registered with the French National Agency for drug safety (ANSM, Agence Nationale de Sécurité du Médicament et des produits de santé), decision number: 2016-A00795-46) and performed in accordance with the Code of Ethics of the World Medical Association (Declaration of Helsinki) and the standards established by the author's Institutional Review Board. All patientidentifiable data were anonymised and stored in accordance with the French procedures.

Subjects

Between September 2010 and February 2016, 1844 outpatients were referred by gastroenterologists to our Center for Functional GI and Motility Disorders (CEFRED, Centre d'Exploration Fonctionnelle et de Rééducation Digestive, Gastroenterology Clinic of the Avicenne Hospital), a tertiary center for FGID management. A full evaluation failed to yield an organic cause for their complaints. This included morphological evaluation (endoscopy or radiology) and the ruling out of metabolic, endocrinologic and neurologic etiologies. None of these patients was using narcotics or had been submitted to any previous surgery of the gastrointestinal tract. A single investigator (MB) confirmed, independently, the validity of the initial diagnosis of FGID. They were referred to our unit for oesophageal disorders (29%), gastroduodenal disorders (17 %), bowel disorders and/or or abdominal pain (40%), and anorectal disorders (14%).

Patients were asked to fulfil this questionnaire at home, during the 24 hours pHmetry test or during functional bowel disorders tests. Among these subjects, 150 patients that have refused to fill the personality questionnaire (N=109) or have incomplete responses (N=41) were excluded from this study (Figure 1). Finally, 707 have filled a MMPI-2 questionnaire and a standard Rome III clinical questionnaire. These patients (69% female), aged 45.2±16.5 years (M ± SD), (BMI 27.2±11.7 kg/m²) were included in the present study.

Experimental procedure

Study design

The comparison of the groups of FGID patients was performed by using a cross sectional study.

Clinical questionnaires.

Once in the gastroenterologist's office, patients were asked to fill in a standard clinical questionnaire based on diagnostic questions for FGIDs [START_REF] Whitehead | the Validation Working Team in Association with the Rome Questionnaire Committee. Development and Validation of the Rome III Diagnostic Questionnaire[END_REF]. The interpretation was based on the functional disorders as defined by the Rome III criteria for oesophageal [START_REF] Galmiche | Functional esophageal disorders[END_REF], gastroduodenal [START_REF] Tack | Functional gastroduodenal disorders[END_REF],

bowel [START_REF] Longstreth | Functional bowel disorders[END_REF], abdominal pain [START_REF] Clouse | Functional abdominal pain syndrome[END_REF], and anorectal [START_REF] Bharucha | Functional anorectal disorders[END_REF] disorders. In addition, regurgitation was added to functional oesophageal disorders and soiling to anorectal disorders as previously described [START_REF] Bouchoucha | Difficult defecation in constipated patients and its relationship to colonic disorders[END_REF][START_REF] Pluart | Functional gastrointestinal disorders in 35,447 adults and their association with body mass index[END_REF].

According to Rome III criteria, globus was defined as "a sense of a lump, a retained food bolus, or tightness in the throat. This non-painful symptom, frequently improved with eating, is unassociated with dysphagia or odynophagia, unexplained by structural lesions, GERD, or histopathology-based esophageal motility disorders" [START_REF] Galmiche | Functional esophageal disorders[END_REF]. These criteria fulfilled for the last 3 months with symptom onset at least 6 months before diagnosis. In all patients with globus, the esophageal tests (impedance pHmetry and esophageal manometry) were in the normal range.

Psychological Profiles

The French version of the Minnesota Multiphasic Personality Inventory 2 (MMPI-2, Éditions du Centre de Psychologie Appliquée, 15 rue Henri Rol-Tanguy, 93100 Montreuil France), a comprehensive, reliable, and valid measure of personality, was used to assess the participants' psychological profiles. Each raw MMPI-2 score was then converted to a T-scale score (M of 50; SD of 10) which is age and sex-adjusted to normal controls [START_REF] Graham | MMPI-2: Assessing Personality and Psychopathology 5th ed[END_REF]. For the French version of the questionnaire, the control group included 1102 healthy subjects (472 men and 630 women). The threshold values used in the present study were obtained for this control group. The MMPI-2 was administered using a printed test booklet to fill in by hand. Then after, a computer software was used to interpret the test.

For each subject, the MMPI-2 is scored by six validity scales and 10 clinical scales (Table 1).

The validity scales are: lie scale, L; F (symptom exaggeration) scale; Fb (Infrequency Back) scale, K scale (test defensiveness). These scales were designed to detect when patients are over reporting or exaggerating the prevalence or severity of psychological symptoms (F, Fb), and to detect when testtakers are under-reporting or downplaying psychological symptoms (L, K). L scale aims at detecting any deliberate and unsophisticated attempt of the participants to present themselves in a favourable light; F and Fb assesses the endorsement of low frequency items on the latter part of the MMPI-2; K scale assesses the willingness of the participants to disclose personal information and to discuss their problems. Moreover, two methods were used to detect inconsistent answers: TRIN (True Response Inconsistency), and VRIN (Variable Response Inconsistency) scales. TRIN scale consists of 23 pairs of opposite questions, and VRIN scale is composed of 49 pairs of semantically inconsistent responses [START_REF] Butcher | The Minnesota Multiphasic Personality Inventory-2 (MMPI-2): Manual for administration and scoring[END_REF].

In addition, 10 clinical scales, including Hypochondriasis (Hs), Depression (D), Hysteria (Hy), Psychopathic deviate (Pd), Masculinity/femininity (Mf), Paranoia (Pa), Psychasthenia (Pt), Schizophrenia (Sc), Hypomania (Ma), and Social introversion (Si) were also recorded. These scales are continuous normalized quantitative parameters described in the Table 1. The other scales (15 content scales, 14 supplementary scales and 31 Harris-Lingoes scales) were recorded but not used in the present study because of the low number of subjects in the globus group.

Statistical analysis

Statistical analyses were carried out using IBM SPSS (IBM SPSS Statistics v20). The results are expressed as N (%) for qualitative variables and as Mean ± Standard deviation (SD) for quantitative variables. Chi square tests were used to analyse qualitative variables. Categorical differences among the clinical groups (patients with globus and patients without globus) were analysed by one-way analysis of variance (α level P< 0.05). Whenever multiple tests are employed in a non-experimental paradigm there is an increased risk of type I (false positive) error. Hence, we interpret statistically significant findings in this study as evidence, rather than definitive proof of an association.

Logistic regression was used for data analysis which systematically included the clinical group as dependent variables and as independent variables, BMI, age, gender and the MMPI-2 scales. The backwards selection was used to select models during the multivariate logistic regression.

Statistically significant variables (P<0.05) remained in the adjusted model.

Results

The demographics and clinical results of the present study are summarized in Table 2.

Demographic results

Out of the 707 patients included in the present study, 140 (20%) reported suffering from Globus. They formed the "Globus group" while the 567 other FGID patients were grouped in the "Non-globus group". The patients of the "Globus group" were older (P=0.002), more frequently females (P=0.045) and had higher BMI (P=0.025).

Clinical and psychological characteristics of patients with Globus.

Clinically, patients with globus have a higher prevalence of all oesophageal disorders (P<0.001 for regurgitation, chest pain, heartburn, and dysphagia), for epigastric pain (P<0.001), nonspecific dyspepsia (P=0.001), aerophagia (P=0.002), but not for postprandial distress (P>0.05).

Both groups have a similar prevalence of functional bowel disorders and abdominal pain (P>0.05), but patients with globus have a lower prevalence of faecal incontinence (P=0.022) and a higher prevalence of proctalgia fugax (P=0.009). Patients with globus and patients without globus have the same frequency of antacids drugs, laxatives, antidiarrheal, anxiolytic and antidepressant drugs (P=NS for all types of drugs) (Supplementary Table 1).

The univariate analysis of the psychological characteristics of the Globus patients is summarized in Table 3 (Figure 2). By comparison with the non-Globus group, patients complaining of Globus have higher values for one validity Fb (P=0.041) and 4 of the 10 clinical scales: Hypochondriasis (P<0.001), Hysteria (P<0.001), Paranoia (P=0.023), and Psychasthenia (P=0.005). 

Comparison of demographics, clinical and psychological characteristics of patients

with Globus according to their hysteria score.

The 140 patients complaining of globus were divided into two groups according to their Hysteria scores: 67 have high hysteria scores (>64) and 73 hysteria scores within the normal range (<65). Demographics parameters are not different for these two groups, patients with high hysteria scores have an increased prevalence (P<0.001) of some oesophageal disorders (chest pain, heartburn), but not regurgitation and dysphagia (Table 2). They also have an increased prevalence of epigastric pain (P<0.001) and nonspecific dyspepsia (P=0.003), soiling (P=0.022) and proctalgia fugax (P=0.005). Nevertheless, these two groups have similar frequencies of IBS and other functional bowel disorders, and most anorectal disorders (faecal incontinence, levator ani syndrome, anorectal pain, obstructed defecation).

Patients with high hysteria scores have higher scores for two validity scales, Infrequency scale (F) (P<0.001) and Infrequency scale back (Fb) (P=0.002) and all clinical scales (Figure 3) except Masculinity/Feminity and Social Introversion (Table 3).

The multivariate logistic regression performed on patients complaining of Globus associated the high levels of hysteria to high levels of hypochondriasis (P<0.001; OR=1.235; 95% CI=[1.142-1.336]), high levels of Psychopathic deviate (P=0.005; OR=1.091; 95% CI=[1.026-1.161]) and a higher, but not significant, prevalence of complaints of regurgitation (P=0.052; OR=4.022; 95% CI=[0.989-

16.351]).

in patients with Globus and high Hysteria scale is probably associated with the higher prevalence of mood disorders in these patients [START_REF] Bouchoucha | Anxiety and depression as markers of multiplicity of sites of functional gastrointestinal disorders: a gender issue?[END_REF].

First published by the University of Minnesota Press in 1943 [START_REF] Hathaway | A coding system for MMPI profile classification[END_REF], the Minnesota Multiphasic Personality Inventory (MMPI) is the most widely used standardized psychometric test of adult personality. This test was used to assess the psychological profiles of many patients with digestive disorders [START_REF] Thumshirn | Gastric mechanosensory and lower esophageal sphincter function in rumination syndrome[END_REF][START_REF] Heymen | MMPI assessment of patients with functional bowel disorders[END_REF][START_REF] Devroede | Idiopathic constipation by colonic dysfunction. Relationship with personality and anxiety[END_REF], mainly to characterize the organic part and the psychological part of functional gastrointestinal disorders [START_REF] Devroede | Idiopathic constipation by colonic dysfunction. Relationship with personality and anxiety[END_REF][START_REF] Talley | Relation among personality and symptoms in nonulcer dyspepsia and the irritable bowel syndrome[END_REF].

The MMPI-2, the first major revision of the MMPI, was standardized on a national sample of adults in the United States and released in 1989 [START_REF] Butcher | The Minnesota Multiphasic Personality Inventory-2 (MMPI-2): Manual for administration and scoring[END_REF]. In this test, many subscales were introduced in order to help clinicians interpret the results of the original clinical scales. Because of the small number of subjects in some groups of patients, we decided to limit this study to the clinical scales of the MMPI-2 test.

In the MMPI-2, the Hysteria scale (Hy) is built with 60 items, which focus on five components: poor physical health, shyness, cynicism, headaches and neuroticism. This scale is frequently elevated for chronic pain patients and patients seen for medically related problems. It appears to be also related to intellectual ability, educational background, and social class; better-educated, or higher social class people tend to achieve higher scores on the Hy scale. In addition, high scores are much more common among women than among men among both normal and psychiatric populations.

Nevertheless, in the present study the sex ratio was similar among the Globus patients with high hysteria scores and the Globus patients with normal hysteria scores (Table 2).

The variety of possible etiologies made it difficult to establish a standard protocol of investigation and treatment strategies for patients complaining of Globus. However, despite the lack of consensus in the investigation and management of Globus, 40 per cent of ENT prescribe antacid medication if clinically indicated [START_REF] Webb | Globus pharyngeus: a postal questionnaire survey of UK ENT consultants[END_REF]. The present study is in agreement with this care management because Globus patients with or without high Hysteria scores complain of other oesophageal symptoms. However, the importance of stressful events preceding the onset of Globus [START_REF] Harris | Life events and difficulties in relation to the onset of globus pharyngis[END_REF] and more recently the role of health psychologists in the management of Globus [START_REF] Riehl | Role of a health psychologist in the management of functional esophageal complaints[END_REF] were underlined. Further randomized studies are needed to appreciate the importance of the treatment of hysteria in the improvement of Globus, but the use of the personality inventory could help to select these patients.

To conclude, Globus patients are characterized clinically by their older age, increased BMI, more frequent oesophageal (regurgitations, heartburn, dysphagia), and gastroduodenal (epigastric pain, nonspecific dyspepsia) symptoms, and psychologically by higher scores of hysteria with abnormal values of Hysteria score in approximately half of the Globus patients. 
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Table 3 :

 3 MMPI-2 validity and clinical scales according to the presence of Globus and according to the presence of high hysteria scores.

		All patients	Globus	No globus	P value 1	Globus & Hysteria>64	Globus & Hysteria <65	P value 2
	Validity scales							
	L scale	57.0±10.8	57.1±10.6	56.9±10.8	0.881	56.2±10.8	57.9±10.3	0.945
	Infrequency scale (F)	59.6±16.7	61.8±17.5	59.0±16.4	0.074	67.9±19.3	56.3±13.7	<0.001
	Infrequency scale back (Fb)	59.6±18.1	62.4±18.8	59.0±17.8	0.041	67.8±20.8	57.6±15.3	0.002
	K scale	48.2±10.4	46.8±9.2	48.5±10.7	0.074	45.8±7.9	47.6±10.2	0.923
	TRIN	59.6±8.9	58.5±8.0	59.8±9.1	0.113	57.8±7.1	59.1±8.7	1.000
	VRIN	54.7±10.9	55.2±11.7	54.5±10.7	0.488	56.9±12.5	53.7±10.8	0.259
	Clinical scales							
	1 Hypochondriasis (Hs)	67.4±13.7	71.4±14.1	66.5±13.4	<0.001	82.1±9.7	61.5±9.5	<0.001

: Comparison between globus and non globus patients

: Comparison between globus patients with high hysteria scale and globus patients with normal hysteria scale

Depression (D) 

Discussion

The present study shows that patients with Globus are characterized by specific psychological (high hysteria scale), clinical (high prevalence of regurgitations, heartburn, dysphagia, epigastric pain and nonspecific dyspepsia) and demographic (higher age and BMI) profiles. In addition, patients with Globus and high Hysteria scores have high hypochondriasis scores and have a tendency to report a higher frequency of regurgitations.

Previous epidemiological studies have shown a high prevalence of Globus among the general population (2.5% in a Canadian study [START_REF] Thompson | Functional gastrointestinal disorders in Canada: first population-based survey using Rome II criteria with suggestions for improving the questionnaire[END_REF]), but this symptom can be occasionally reported by half of the apparently healthy individuals, with a higher incidence in middle age [START_REF] Moloy | The globus symptom. Incidence, therapeutic response, and age and sex relationships[END_REF][START_REF] Drossman | householder survey of functional gastrointestinal disorders. Prevalence, sociodemography, and health impact[END_REF]. Known since antiquity, the physiopathology of this disorder is still unknown but appears to be multifactorial. Recent studies have focused on gastro-oesophageal reflux disease (GERD) [START_REF] Machado | The small bowel flora in individuals with cecoileal reflux[END_REF], abnormalities of the upper oesophageal sphincter [START_REF] Tsutsui | Esophageal motor dysfunction plays a key role in GERD with globus sensation--analysis of factors promoting resistance to PPI therapy[END_REF][START_REF] Peng | Assessment of upper esophageal sphincter function on high-resolution manometry: identification of predictors of globus symptoms[END_REF], psychological and psychiatric disorders [START_REF] Selleslagh | The complexity of globus: a multidisciplinary perspective[END_REF] as major factors contributing to the Globus sensation [START_REF] Lee | Examining the potential for gender bias in the prediction of symptom validity test failure by MMPI-2 symptom validity scale scores[END_REF].

The present study performed on patients with functional gastro-intestinal disorders (FGIDs) highlighted the connection between globus and GERD. Patients with Globus reported a higher prevalence of oesophageal symptoms (regurgitation, chest pain, heartburn or dysphagia) than other FGID patients. Globus was frequently associated with psychological factors. The present study, as other previous studies [START_REF] Malcomson | Globus hystericus vel pharyngis (a recommaissance of proximal vagal modalities)[END_REF], showed that hysterical personalities are found among half of the patients. The present study shows that the patients with Globus and high hysteria scores reported a higher prevalence of painful oesophageal symptoms (chest pain, heartburn) than the patients with Globus and normal hysteria scores, but no change in mild pain oesophageal disorders (regurgitation and dysphagia) (Table 2). In addition, these patients yielded a significant increase of hypochondriasis (Table 3). The higher prevalence of report of, IBS, IBS-constipation, soiling and obstructed defecation