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Context: Nowadays, clinical tools are available to evaluate the functional impact of speech disorders in neurological conditions, but few are validated in oncology. Because of their location, cancers of the upper aerodigestive tract directly impact patients' communication skills. Two questionnaires exist in French: the Speech Handicap Index and the Phonation Handicap Index, but none are specifically validated for the head and neck cancer population. Our aim is to evaluate the validity of these two questionnaires in a population of patients treated for oral cavity or oropharyngeal cancer. Material and method: Eighty-seven patients treated for cancer of oral cavity or oropharynx, and 21 controls filled the questionnaires during a consultation or one-day hospitalization. Validation was studied by the analysis of convergent and discriminant validity, clinical validity, criterion validity, and internal consistency.

Results:

The two questionnaires present a coherent structure in two distinct dimensions for the SHI, and in three dimensions for the PHI. Both tools discriminate patients and healthy subjects (p-value <0.001, Mann-Whitney test). The comparison of the SHI and PHI scores with the "social role functioning" dimension of the MOS SF36 chosen as a reference shows similar performances for the two questionnaires (rho > 0.42). Lastly, the internal consistency is good (Cronbach's alpha > 0.71).

Conclusion:

In patients treated for oral cavity or oropharyngeal cancer, the SHI and PHI are two valid and reliable tools for the self-assessment of speech disability. A limitation can be found about criterion validity, because a true gold standard does not exist at the moment. However, the reduced number of questions of the PHI, which implies a shorter filling, leads to prefer this tool over the SHI.

INTRODUCTION

Current "biopsychosocial" models, such as the International Classification of Functioning described by the WHO (World Health Organization) in 2001, allow considering both organic structures and functions of subjects, and also their impact on daily life activities and their consequences on social participation of the subjects [START_REF] Winance | La notion de handicap et ses transformations à travers les classifications internationales du handicap de l'OMS, 1980 et[END_REF]. Hence, beyond the symptomatology, it becomes necessary to consider the functional and psychosocial impact of speech disorder in clinical care.

In speech disorder, the functional dimension of communication and the psychosocial impact on subjects are at the forefront [START_REF] Mlynarek | Methods of functional outcomes assessment following treatment of oral and oropharyngeal cancer: review of the literature[END_REF]. A speech disorder may have serious consequences [START_REF] Reich | Cancer et image du corps : identité, représentation et symbolique : Le corps retrouvé (French)[END_REF], with repercussions on family, social and professional relations [START_REF] Borggreven | Quality of life and functional status in patients with cancer of the oral cavity and oropharynx: Pretreatment values of a prospective study[END_REF][START_REF] Dwivedi | First report on the reliability and validity speech handicap index in native english-speaking patients with head and neck cancer[END_REF][START_REF] Dwivedi | Evaluation of speech outcomes using English version of the Speech Handicap Index in a cohort of head and neck cancer patients[END_REF]. Several tools exist to assess patients' health-related quality of life, defined as "the individual's subjective perception of his or her physical, emotional and social state after taking into consideration the effects of the disease and its treatment" [START_REF] Babin | Qualité de vie des patients en cancérologie ORL[END_REF]. Some are general and assess the overall quality of life, both physical and mental, such as the "Medical Outcome Study Short Form 36" (MOS SF36) or "Short Form 36" (SF36) [START_REF] Perneger | Validation of a French-language version of the MOS 36-Item Short Form Health Survey (SF-36) in young healthy adults[END_REF]. Others have been developed to target specific pathological contexts, specifically in oncology. These specific tools include complementary modules according to the tumor location, such as the EORTC QLQ C30 with the "Head and neck 35" module translated into French [START_REF] Aaronson | The European Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international clinical trials in oncology[END_REF][START_REF] Bjordal | Quality of Life in Head and Neck Cancer Patients: Validation of the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire -H&N35[END_REF]. Some others are built regarding functional areas, like the "University of Washington Quality of Life" with speech [START_REF] Thomas | Speech and voice outcomes in oropharyngeal cancer and evaluation of the University of Washington Quality of Life speech domain[END_REF].

But health-related quality of life depends on speech disability. Many processes, such as daily activities or support of peers which vary a lot from one individual to another, modulate the perceived impact of disability [START_REF] Heutte | Quality of life tools in head and neck oncology[END_REF]. Thus, a gap can exist between the patients' quality of life and the functional impact of the speech disorder in communication [START_REF] Balaguer | The Carcinologic Handicap Index (CHI): A disability selfassessment questionnaire for head and neck cancer patients[END_REF].

Two validated self-questionnaires, translated or elaborated in French, exist and allow a self-assessment of the subject's speech disability: the Speech Handicap Index (SHI) [START_REF] Rinkel | Speech Handicap Index in patients with oral and pharyngeal cancer: better understanding of patients' complaints[END_REF], and the Phonation Handicap Index (PHI) [START_REF] Fichaux-Bourin | Validation d'un questionnaire d'autoévaluation de la parole (Parole Handicap Index)[END_REF].

The SHI is made up of 30 items structured in two dimensions of 15 questions: speech function or SHI-S (questions about symptoms and restriction of social activities), and psychosocial function or SHI-PS (perception of speech disorders and modification of state of mind). Each item is built on a five-level Likert scale, ranging from "never" (rated 0) to "always" (rated 4). It allows the calculation of subscores for each dimension, and of an additive global score. The higher the scores, the greater the impact in terms of speech disability. This questionnaire was initially validated in Dutch in a population of 104 patients treated for oral or pharyngeal cancer [START_REF] Rinkel | Speech Handicap Index in patients with oral and pharyngeal cancer: better understanding of patients' complaints[END_REF], then in French [START_REF] Degroote | The french version of speech handicap index: Validation and comparison with the voice handicap index[END_REF] on a population of 112 healthy controls and 118 patients grouped according their pathology: 28 patients with vocal disorder (including dysfunctional dysphonia, laryngeal immobility or partial laryngectomy), 57 patients with neurological pathology (including amyotrophic lateral sclerosis or Parkinson's disease), 32 patients surgically treated for oral cavity or oropharynx cancer, and 1 patient for whom no information is given. Scale structure, reliability, construct validity and know groups validity were studied in different articles about the validation of the SHI [START_REF] Rinkel | Speech Handicap Index in patients with oral and pharyngeal cancer: better understanding of patients' complaints[END_REF][START_REF] Rinkel | Validity of Patient-Reported Swallowing and Speech Outcomes in Relation to Objectively Measured Oral Function Among Patients Treated for Oral or Oropharyngeal Cancer[END_REF]. In French validation, internal consistency, test-retest reliability, construct validity and known groups validity were assessed [START_REF] Degroote | The french version of speech handicap index: Validation and comparison with the voice handicap index[END_REF].

The PHI includes 15 items structured in three dimensions of five questions: physical signs or PHI-F (including voice, prosody and articulation changes), functional impact or PHI-C (namely repercussions on the most basic daily needs to expression of more complex emotions and communication skills) and psychosocial repercussions or PHI-E (social handicap perceived by the patient). Its construction model is identical to the SHI. Each item is based on a Likert scale with a score of 0 to 4, allowing the calculation of sub-scores for each dimension and an of overall additive score. The interpretation is similar to the SHI: the higher the scores, the greater the impact in terms of speech disability. This questionnaire demonstrated good psychometric qualities in terms of validity (clinical validity, and criterion validity: comparison with scores obtained at reference questions were evaluated) and reliability (in terms of internal consistency and test-retest reliability) [START_REF] Fichaux-Bourin | Validation d'un questionnaire d'autoévaluation de la parole (Parole Handicap Index)[END_REF] in a population of 17 healthy controls and 21 patients in a first group (five with ENT cancers, nine with neurodegenerative pathology, six with motor impairment and 1 traumatic brain injured patient), and 48 patients in a second group (22 ENT cancers, two cerebrovascular accidents, 13 neurodegenerative pathologies, seven traumatic brain injured patients and four unspecified).

The structure of these two questionnaires is presented in Appendix 1. There is an overlap between the two questionnaires with eight questions in common: three questions of the SHI "speech function" dimension are common to the "physical signs" dimension of the PHI ("I run out of air when I speak", "The intelligibility of my speech varies throughout the day", "I use a great deal of effort to speak"), one "psychosocial" item of SHI is common to the "functional impact" dimension of the PHI ("I speak with friends and neighbors or relatives less often because of my speech"), and four "psychosocial" items of the SHI are common to the "psychosocial repercussions" dimension of the PHI ("People seem irritated with my speech", "I find other people don't understand my speaking problem" , "My speaking difficulties restrict my personal and social life", "My speech makes me feel handicapped").

These two self-report questionnaires have been validated on very different pathological groups, with subjects suffering from functional, neurological or oncological pathology. The latter subgroup represents only 32 subjects in the SHI study population (all were surgically treated), and 22 subjects of the PHI study population. However, oral cavity or oropharyngeal cancers have functional consequences on the ability to articulate because of their location, targeting the organs involved in speech production. With the decrease in cancer mortality, patients now live longer with the functional sequelae of oral or pharyngeal cancers on their speech. Thus, there is a real need for assessment tools of speech disability in patients with oral or oropharyngeal cancer. The validation of both SHI and PHI are partial in this population because of small corpora, whatever the treatment undertaken (surgery and/or radiotherapy and/or chemotherapy). Moreover, none of these validation processes allow evaluating the criterion validity by comparing them to a reference tool.

Therefore, our objective is to evaluate the validity of these two questionnaires (SHI and PHI) in a population of patients treated for oral cavity or oropharynx cancer, which is the most concerned population in head and neck oncology by speech disorders.

MATERIAL AND METHODS

Presentation of the corpus and the study population

Data was collected as part of the C2SI project (Carcinologic Speech Severity Index), funded by the National Cancer Institute (Grant INCa SHS #2015-135) [START_REF] Astésano | Carcinologic Speech Severity Index Project: A Database of Speech Disorder Productions to Assess Quality of Life Related to Speech After Cancer[END_REF]. The objective of this project was to obtain a measure by automatic speech processing comparatively to perceptual methods of the impact of head and neck cancer treatments on speech production.

Eighty-seven patients treated for oral cavity or oropharyngeal cancer were recruited (51 males and 36 females, mean age 65.8 years, extreme values: 36 -87 years). Inclusion criteria were: patients in chronic phase (therapeutic protocol completed for at least six months) and in clinical remission, so that the speech disorder was as stable as possible. Patients with a speech disorder potentially related to another pathology were excluded. Thirty-five patients had oral cancer (16: oral floor, eight: tongue, six: retromolar area, five: jaw), and 52 had oropharyngeal tumor (26: tonsils, 13: root of the tongue, nine: oropharynx, four: soft palate). Among the 87 patients, 73 got surgical treatment, associated with radiotherapy or chemotherapy or lymph node resection surgery. The other 14 participants were treated only by radiochemotherapy. The post-treatment delay on inclusion time was 64.2 months on average (range: 6; 239) with a median of 39 months. Data is given in table 1. All patients were recruited in post-treatment consultation between 2015 and 2016 at the Toulouse University Cancer Institute Oncopole. All data collection was made at the same place and day, during a follow-up consultation or one-day hospitalization. The inclusion time and the duration of participation was therefore one day per subject. Informed consent to participate in the C2SI project was obtained from each subject, by filling a specific form.

A group of 21 healthy controls composed of accompanying patients was also included, in order to get a recruitment similar in age, gender and geographic origin. The criteria for non-inclusion were the absence of speech disorders, cognitive and / or visual impairment. Each control also gave written informed consent.

Data from SHI, PHI and SF36

On the day of their participation in the study, patients and controls filled the French versions of the SHI, the PHI and finally the MOS SF36.

Regarding the PHI, the participants only filled the specific questions: questions common to the SHI and PHI had already been answered during the completion of the SHI. Duplicate questions from the PHI were excluded to reduce the number of items submitted, and the duration of the questionnaires in a context of fatigability of the patients during the consultation.

The French validated version of the SF36 was used [START_REF] Perneger | Validation of a French-language version of the MOS 36-Item Short Form Health Survey (SF-36) in young healthy adults[END_REF]. It includes 36 items allowing the evaluation of the following domains: Vitality, Physical functioning, Bodily pain, General health perceptions, Physical role functioning, Emotional role functioning, Social role functioning and Mental health. It allows the calculation of a score for each domain, but also two summary scores (physical and mental), resulting from a different weighting of each domain score. The domain scores and the summary scores range from 0 to 100: the higher the score, the better the quality of life is. In our study, only the score obtained in the dimension "Social Role Functioning" (SF36-SF) was retained, as part of the study of criterion validity, in the absence of a real reference tool for the self-assessment of speech disability. This SF36-SF dimension is made up of two questions: "6. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered with your social activities (like visiting with friends, relatives, etc.)?" and "10.

During the past 4 weeks, to what extent has your physical health or emotional problems interfered with your normal social

activities with family, friends, neighbors, or groups?". These two questions are built on a scale model of Likert, the score ranging from one to five.

These three questionnaires (SHI, PHI and SF36) were filled independently by the participants. However, completion help was provided if needed, in case of fatigue, visual, cognitive or other problems.

Statistical analysis

All statistical analyses were performed using Stata 14.2 software.

Univariate descriptive analyses were initially conducted on item scores and subscores by dimension (SHI, PHI and SF36-SF). For quantitative variables, a Shapiro-Wilk test was performed, associated with a visual analysis of the distribution. The score distributions led us to use nonparametric tests throughout our study. Finally, the missing data were excluded because of their low number: three in patients (questionnaires analyzed: 84/87) and none in controls (questionnaires analyzed: 21/21) for SHI and PHI, and six among the patients for SF36 (questionnaires analyzed: 81/87).

Construct validity was studied by convergent and discriminant validity analysis, defined as "the degree to which scores of the SHI and PHI are consistent with hypotheses (with regard to internal relationships) based on the assumption that the instruments validly measure the construct to be measured" [START_REF] Mokkink | The COSMIN study reached international consensus on taxonomy, terminology, and definitions of measurement properties for health-related patient-reported outcomes[END_REF]. A correlation matrix of nonparametric Spearman coefficients between the different SHI and PHI scores was used. The structure of the two questionnaires in our population was verified using a confirmatory principal component analysis for each. For clinical validity, the results obtained in extreme groups (patients and healthy controls) were analyzed using a nonparametric row comparison test (Mann-Whitney test).

The comparison between the SF36-SF score ("Social role functioning" domain) and the dimensions of our questionnaires allowed assessing the criterion validity, defined as the "degree to which the scores of the instruments are in adequate reflection of a 'gold standard'" (here: SF36-SF score) [START_REF] Mokkink | The COSMIN study reached international consensus on taxonomy, terminology, and definitions of measurement properties for health-related patient-reported outcomes[END_REF]. As the SF36 is a questionnaire giving a score from 0 to 100 whose interpretation is opposite to the self-questionnaire scores (for the SF36, the higher the scores, the lower the perceived impact on the quality of life), subscores of each SHI and PHI domain were transformed to allow the same interpretation. The transformed scores were calculated with the following formula: [100 -5X] for the PHI and [100 -(5X / 3)] for the SHI, where X is the total of points obtained by the subject in a domain. Then, this can be interpreted in the same way as the scores of the SF-36, namely scores ranging from 0 (major impact in terms of speech disability) to 100 (no impact). The Wilcoxon test assessed the significance of the differences in results in the questionnaires, and the calculation of a Spearman correlation coefficient allowed evaluating the strength of the relationship between the scores.

Internal consistency of the items in each dimension was measured by a Cronbach's alpha coefficient. It is defined as "the degree of interrelatedness among the items" [START_REF] Mokkink | The COSMIN study reached international consensus on taxonomy, terminology, and definitions of measurement properties for health-related patient-reported outcomes[END_REF].

In order to verify that our two questionnaires present similar properties, we first compared the SHI-S scores (speech function) with the PHI-F (physical signs) and the PHI-C (functional impact), then the SHI-PS (psychosocial function) with PHI-C (functional impact), and finally with PHI-E (psychosocial repercussions). Spearman's correlation coefficients were used. Indeed, according to the authors, the S part (speech) of the SHI includes both physical and functional questions (corresponding to dimensions F and C of the PHI), and the PS (psychosocial) part can be found not only in the communication with others but also psychosocial (corresponding to dimensions C and E of the PHI). PHI scores were transformed to allow a comparison (subscores by dimension were tripled so as to have a subscore out of 60 for both the PHI whose dimensions consist of 5 questions, and for the SHI whose dimensions consist of 15 questions).

The study was first conducted on the whole questions of each dimension for each questionnaire. We also conducted the same study by excluding redundant questions, that is, present in both SHI and PHI, to have independent data.

RESULTS

Convergent and discriminant validity

Table 2 presents the correlation matrix of Spearman coefficients for PHI questions.

Table 2: correlation matrix of PHI scores

The names given in the second column are the item codes (see Appendix 1).

The values presented correspond to the Spearman correlation coefficients between each PHI question. Each correlation coefficient is presented on a background of degraded grey, ranging from light grey (lowest coefficient) to dark grey (highest coefficient)

The three-dimensional structure of the PHI is well respected, except for one question whose score seems less wellcorrelated with the other questions in its own dimension: "I have difficulties to express orally what I need (drink, eat, go to the restroom ...)" (phic2). Two other items seem quite strongly correlated with questions in different dimensions: "I have trouble communicating with unfamiliar people" (phic4) and "I use a great deal of effort to speak" (shis20-phif3).

The confirmatory principal component analysis made on PHI items clearly shows three main dimensions. However, the initial three-dimensional structure of five questions does not seem to be verified here. The factor 3 includes two items (shis3-phif2: "The intelligibility of my speech varies throughout the day", and phif4: "My speech rate has changed"), the factor 2 includes three items (shis2-phif1: "I run out of air when I speak", phic2: "I have difficulties to express orally what I need (drink, eat, go to the restroom ...)", and ships12-phie1: "People seem irritated with my speech"). The other items are thus regrouped in factor 1, as shown in table 3.

Table 3: results of the confirmatory principal component analysis of PHI items

The names given in the first column are the item codes (see Appendix 1).

Values in grey are over 0.50. The names given in the second column are the item codes (see Appendix 1).

The values presented correspond to the Spearman correlation coefficients between each SHI question. Each correlation coefficient is presented on a background of degraded grey, ranging from light grey (lowest coefficient) to dark grey (highest coefficient).

The study of convergent and discriminant validity allows considering the SHI as a two-dimensional questionnaire. However, question 22 (ships22) "My speech problem causes me to lose income" is moderately correlated with other questions in its own dimension. Question 20 (shis20-phif3) "I use a great deal of effort to speak" is quite well correlated with the questions related to the psychosocial dimension to which it does not belong. The confirmatory principal component analysis performed on SHI items initially gives a five-dimensional structure. However, three of the five dimensions have a very small number of questions (factor 3: three items, factor 4: two items, factor 5: one item), so the analysis was recalculated by forcing two dimensions, as shown in Table 5. We find a factor of two to six questions, and a factor 1 comprising all 24 other questions.

Table 5: results of the confirmatory principal component analysis performed on SHI items

The names given in the first column are the item codes (see Appendix 1).

In first analysis, values in light grey are over 0.50 and can be considered as one factor, and values in dark grey are over 0.50 and can be considered as the other factor.

In the forced analysis, values in grey are over 0.50.Clinical validity Clinical validity was assessed by comparing subscores obtained by patients and healthy controls for each dimension of the SHI and PHI questionnaires. 

Criterion validity

Comparison of SHI and PHI subscores by dimension with the reference chosen (namely the score on the dimension "Life and relations with others" or SF36-SF) allow the evaluation of the criterion validity.

Table 7 presents the means and standard deviations of the transformed subscores, as well as the p-value of the Wilcoxon test, and the value of the Spearman coefficient.

Table 7: results of the criterion validity study of SHI and PHI sub-scores compared to the SF36-SF sub-score taken as a reference p-values below the threshold of 5% are in bold

No significant difference is found between the chosen reference (SF36-SF "Social Role Functioning") on one side, and SHI-S (speech function), PHI-F (physical signs) and PHI-E (psychosocial repercussions) subscores on the other side. However, there is a significant difference between the SF36-SF score, on the one hand, and the SHI-PS (psychosocial function) and PHI-C (functional impact) subscores on the other hand. We find a moderate correlation [START_REF] Mukaka | Statistics corner: A guide to appropriate use of correlation coefficient in medical research[END_REF] between the SF36-SF and the two dimensions of the SHI (r = 0.51 with SHI-S, and r = 0.56 with SHI-PS) and the PHI-E (r = 0.55). This correlation is lower between SF36-SF and PHI-F (r = 0.43) and PHI-C (r = 0.49). 

Internal consistency

The internal consistency of the two questionnaires SHI and PHI is very good, with values of Cronbach's alphas consistently higher than 0.71 for the PHI, and 0.92 for the SHI. Details of the values can be found in the appendix 2.

Comparison between SHI and PHI

As the SHI and PHI both present good psychometric qualities, we chose to compare them. The differences between the transformed subscores of each dimension of these questionnaires and strength of their relationship were analyzed, by the calculation of a correlation coefficient.

Table 8 presents the means, standard deviations, p-values (Wilcoxon test) and Spearman's correlation coefficient value for each comparison, on the one hand with all the questions in each questionnaire, and, on the other hand, with excluding the questions in both questionnaires because of the overlap between the SHI and PHI.

Table 8: results of comparison tests of SHI and PHI transformed sub-scores

Data is considered as independent if there is no item overlap between both SHI and PHI questionnaires. In case of overlap, data is considered as non-independent. p-values below the threshold of 5% are in bold

On analyses with complete data (all questions, including redundant questions), we do not find any significant difference between the two questionnaires, except between the SHI-S (speech function) and subscores (functional impact). For comparison, the correlations are strong (r > 0.88). About the independent data analyses (with the exclusion of the identical questions in the two questionnaires), we again do not find any significant difference between the two questionnaires, except between the SHI-S and the PHI-C subscores, but also between the sub-scores SHI-PS (psychosocial function) and PHI-E (psychosocial repercussions). The correlations are strong for each comparison (r> 0.79), only the one between SHI-S and PHI-C sub-scores is fairly lower (r = 0.62). 

DISCUSSION

Convergent and discriminant validity

The study of convergent and discriminant validity shows that the structure of the PHI in three dimensions is questionable, with five items related to the physical signs, 5 items to the functional impact and the last five items about the psychosocial repercussions.

The three questions of PHI less well correlated with the other questions in their own dimension (phic2: "I have difficulties to express orally what I need (drink, eat, go to the restroom...)", phic4: "I have trouble communicating with unfamiliar people" and "I use a great deal of effort to speak") are linked with the notion of communication of basic needs, such as eating or drinking, or of elaborate needs (about communication with unfamiliar people). Difficulties in communication with unfamiliar people also raise questions about the need for communication according to social circles. This point is crucial in our population of sometimes isolated patients who need help for daily activities.

Moreover, the question of the effort to speak (shis20-phif3: "I a great deal of effort to speak") is ambiguous because the effort can be interpreted either as a physical effort in the articulation of speech or as a cognitive effort in terms of communication and relationship with others. The question ships22 ("My speech problem causes me to lose income") is weakly correlated with the psychosocial dimension. This question has not been studied in the initial validation of the SHI [START_REF] Degroote | The french version of speech handicap index: Validation and comparison with the voice handicap index[END_REF] because of lack of correlation, the same results are found in this study. This can be explained by the difficulties in answering about the lack of income, because our study population is 65.8 years old on average, thus mainly composed of retirees. The average age of our population is linked to the fact that head and neck cancer is late-onset cancer, in patients who are retired or close to retirement. Finally, the question shis20-phif3 ("I use a great deal of effort to speak") is correlated quite strongly with the psychosocial dimension with which it is not related: making efforts to speak is part of the speaker/interlocutor dynamic in communication situations.

The confirmatory principle component analysis performed on PHI items shows three dimensions, but not as clearly identified as in the original study [START_REF] Fichaux-Bourin | Validation d'un questionnaire d'autoévaluation de la parole (Parole Handicap Index)[END_REF]. Indeed, the questions specifically related to the symptoms are limited (shis3-phif2: "The intelligibility of my speech varies throughout the day" and shis2-phif1: "I run out of air when I speak"). The notion of effort is again lowly linked to the symptomatic items. Running out of air during speech can be associated with other health issues, and the expression of emotions is more about vocal production than speech, which may explain its stronger link with the questions related to psychosocial impact. Moreover, these last two questions present a high uniqueness value (percentage of variance of the variable not explained by other factors), which makes their interpretation questionable. Finally, this analysis shows that in our population of patients treated for oral or oropharyngeal cancer, a very tight link exists between functional and psychosocial repercussions.

The initial version of the SHI consists of two dimensions, one about speech function, and the other one about psychosocial function. Our study shows that if the correlation study of item scores makes this structure acceptable, the confirmatory principal component analysis allows a more precise analysis. On a 5-factor structure, the shis22 question ("My speech problem causes me to lose income") always remains a little apart. Questions about specific symptoms (shis3-phif2: "The intelligibility of my speech varies throughout the day" and shis21: "My speech is worse in the evening") form a specific group, and shis6, ships29 and ships30 questions dealing with shame and embarrassment are also grouped into a single factor. After having forced the analysis on two dimensions, we find a group of questions about the feeling of the subjects about the perception of their speech by others (shis23: "I try to change my speech to sound different", ships12-phie1: "People seem irritated with my speech", ships16: "I find other people don't understand my speaking problem", shis5: "People ask me why I'm hard to understand" and shis13 : "People ask me to repeat myself when speaking face-to-face") in which we also find the question about the loss of income. The other factor encompassing 24 questions is broader, including questions about symptomatology, but also to the psychosocial impact of the disorder. Thus, while it is possible to consider the two-dimensional structure of SHI, and the three-dimensional PHI, in our population, the structure is not so obvious. There is a strong link between functional impact and psychosocial repercussion in oral or oropharyngeal cancer patients.

Clinical validity and criterion validity

The clinical validity of the SHI and PHI is respected. The two questionnaires allow obtaining significantly different scores in two extreme groups (one with speech problems, the other without).

Regarding the criterion validity, we find a significant difference between the SF36 (SF36-SF) sub-score "Social role function", which be considered as a reference, and the SHI-PS (psychosocial function) and PHI-C sub-scores (functional impact). In addition, the correlations are moderate between the SF36-SF sub-score and the two dimensions of the SHI and the PHI-E (psychosocial repercussions), a little less between the SF36-SF and the PHI-F (physical signs) and PHI-C. However, these correlations are close to those found in other studies [START_REF] Borggreven | Quality of life and functional status in patients with cancer of the oral cavity and oropharynx: Pretreatment values of a prospective study[END_REF] between the severity of speech disorder perceptually assessed and the quality of life. There is no proven reference for assessing speech disability by the patient himself in head and neck cancer. The SF36 measures the impact of health status on patient's relationships. Speech is only part of global health: this can explain the functional dimension of communication is only one element among others that modifies it. It can also explain the lack of significance of the relation between the quality of life related to relationships with others, and the communication of patients. The physical signs of speech disorders and their emotional impact on patients are more closely related to the communication dynamics.

Reliability

The study of internal consistency shows a good homogeneity of items in each dimension.

Because of the one-day participation of the patient, we did not ask them to fill the SHI and PHI again after seven to 14 days. This could have allowed us to assess the temporal reliability of the two questionnaires in our population of patients treated for cancer of oral cavity or oropharynx. The study of this test-retest reliability was conducted as part of the initial validation of the PHI [START_REF] Fichaux-Bourin | Validation d'un questionnaire d'autoévaluation de la parole (Parole Handicap Index)[END_REF], with good reliability on the population composed of only a small number of head and neck cancer subjects. Temporal reliability was not alayzed in the validation of the French version of SHI [START_REF] Degroote | The french version of speech handicap index: Validation and comparison with the voice handicap index[END_REF].

Comparison between the SHI and the PHI

We can therefore ask ourselves the question of comparing these two questionnaires.

We find a significant difference between the subscores SHI-S (speech function) and PHI-C (functional impact). Most questions are about physical signs rather than communication disability in the physical signs dimension of the SHI (10/ 15 for physical signs), which may explain the lack of significance, on the one hand, and the weaker correlation between the SHI-S and PHI-C compared to PHI-F (physical signs) on the other hand. There is also a significant difference between the SHI-PS (psychosocial function) and the PHI-E (psychosocial repercussions) subscores after the exclusion of redundant questions. Only one question of PHI-E is not found in the SHI-PS, this element can explain the lack of statistical significance while the correlation remains strong between the dimensions of these two questionnaires. The correlations found in the analysis with redundant questions are high because of the number of common questions (3/ 5 between SHI-S and PHI-F, 1/ 5 between SHI-PS and PHI-C, 4/ 5 between SHI-PS and PHI-E). However, these correlations remain strong (r > 0.84) even after the exclusion of redundant questions, which shows the equivalence of these two questionnaires.

Thus, SHI and PHI are two valid, reliable and strongly correlated tools among a population of patients treated for cancer of the oral cavity and oropharynx because both questionnaires respect convergent and discriminant validity, clinical validity, criterion validity and internal consistency. However, the PHI has a smaller number of questions than the SHI (15 versus 30), making the filling shorter in an often easily tired population.

The results of our study, and especially the link found between functional and psychosocial repercussions of speech disorders, lead us to question the impact of speech disorders in the oncological population. This impact must be considered from a functional point of view, on the levels of communication altered by speech disorders: from the communication of basic needs to the more precise elaboration of arguments or ideas. But it would also be necessary to consider the communication dynamics according to communication partners, i.e. the communication needs as for the social circles (family, friends, acquaintances, unknown people). Communication needs are not identical depending on the speaker's affiliation to different social circles. The functional impact of speech disorders will also depend on the entanglement between levels of communication and the communication partner belonging to a given social circle. We can also ask to what extent the satisfaction of the patient about his speech modifies the perception of his speech disability. Finally, in terms of care, we should study how, from a patient's speech evaluation, we can predict the functional impact of speech disorders on communication.

CONCLUSION

In patients treated for oral or oropharyngeal cancer, SHI and PHI self-questionnaires are two valid and reliable tools for self-assessment of speech disability. However, criterion is a limit to this analysis, as a reference tool does not currently exist. Moreover, the temporal reliability could not be evaluated in this study. The reduced number of PHI questions making the handover shorter for an often easily tired population lead to prefer this tool to the SHI in clinical care. In terms of oral and oropharyngeal patient care, it seems now essential to question us about the assessment of the functional impact of speech disorders. Based on a speech quality assessment performed in current clinical practice by physicians or speech therapists, it remains to explore what inferences can be made about the communication dimensions impacted for the patient, given his communication needs, the construction of his social circles and his own perception of his speech disorder.
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Table 1 : description of the study population Patients Controls Individual sociodemographic data Number of subjects 87 42 Age (years)

 1 

	Missing data

Treatment data Time since the end of treatment

  

	Missing data	0
	Extreme values	6; 239
	Shapiro-Wilk test: p-value	< 0.001
	Median [interquartile range]	39 [21; 91]
	Tumor surgery: n (%)	
	Missing data	0
	Yes	73 (84)
	No	14 (16)
	Node surgery: n (%)	
	Missing data	0
	Yes	76 (87)
	No	11 (13)
	Radiotherapy: n (%)	
	Missing data	0
	Yes	82 (94)
	No	5 (6)
	Chemotherapy: n (%)	
	Missing data	0
	Yes	48 (55)
	No	39 (45)

Table 4

 4 presents the correlation matrix of Spearman coefficients for SHI questions.

			shis2	shis3	shis20	phif1	phif2	ships14	phic1	phic2	phic3	phic4	ships12 ships16 ships17 ships27	phie1
		shis2-phif1	1									
	PHI -physical signs (PHI-F)	shis3-phif2 shis20-phif3 phif4	0.4354 0.4913 0.4594 1 0.3285 0.4124 0.3504 1	1						
		phif5	0.2743 0.2885 0.4369 0.5248	1					
	PHI -functional impact (PHI-C)	ships14-phic1 0.4237 0.3997 phic2 0.3361 0.2374 0.4382 0.1493 0.3783 0.3512 0.722 0.3953 0.479 1 phic3 0.3428 0.27 0.6358 0.3547 0.5727 0.5812 0.5031 1 phic4 0.3924 0.3575 0.6965 0.4263 0.5276 0.7293 0.2968 0.7388 1 phic5 0.4617 0.3698 0.5438 0.4315 0.418 0.5066 0.3178 0.4999 0.6674 1	1
	PHI -psychosocial repercussions (PHI-E)	ships12-phie1 0.3717 0.2246 0.4843 0.1965 0.4022 ships16-phie2 0.4406 0.1227 0.4841 0.2401 0.3706 0.4812 0.553 0.5043 0.4658 0.4617 0.4229 0.358 0.4545 0.5911 0.6106 0.5946 1 ships17-phie3 0.3993 0.3818 0.7015 0.4095 0.5406 0.7353 0.3491 0.668 0.7138 0.5363 0.5592 0.5087 1 ships27-phie4 0.4161 0.4199 0.6759 0.4036 0.4966 0.6119 0.2021 0.5467 0.7579 0.5489 0.3662 0.4611 0.7004 1 phie5 0.344 0.3503 0.6586 0.457 0.4366 0.6933 0.2374 0.5985 0.7267 0.5835 0.388 0.3804 0.7003	1 0.797	1

PHI -physical signs (PHI-F) PHI -functional impact (PHI-C) PHI -psychosocial repercussions (PHI-E)

Table 4 :

 4 correlation matrix of SHI scores

Table 6

 6 

		shis1	shis2	shis3	shis5	shis6	shis9 shis10 shis13 shis15 shis18 shis20 shis21 shis23 shis26 shis28 ships4 ships7 ships8 ships11 ships12 ships14 ships16 ships17 ships19 ships22 ships24 ships25 ships27 ships29 ships30
	shis1	1				
	shis2	0.4787	1			
	shis3	0.4628 0.4354	1		
	shis5	0.3678 0.2992 0.173	1	
	shis6	0.56 0.2406 0.377 0.2831	1
	shis9	0.7266 0.3753 0.4665 0.3161 0.4967	1
	shis10	0.662 0.5368 0.414 0.4212 0.4421 0.7509	1
	shis13	0.6662 0.3952 0.3324 0.4571 0.4926 0.6087 0.6832	1
	shis15	0.5845 0.4452 0.5252 0.4009 0.373 0.6867 0.6241 0.4017	1
	shis18	0.6435 0.4286 0.4034 0.3464 0.4406 0.6355 0.5789 0.4916 0.501	1
	shis20	0.7305 0.4913 0.4594 0.449 0.4045 0.6985 0.6867 0.5601 0.712 0.6699	1
	shis21	0.3411 0.3603 0.5458 0.2991 0.4149 0.3592 0.3604 0.2941 0.3612 0.496 0.4598	1
	shis23	0.3352 0.2441 0.2308 0.3321 0.4331 0.4808 0.4311 0.4282 0.3905 0.3673 0.3994 0.3011	1
	shis26	0.6235 0.483 0.4266 0.3652 0.4545 0.6515 0.6848 0.6531 0.5235 0.543 0.6191 0.394 0.3222	1
	shis28	0.6439 0.434 0.4163 0.4671 0.3602 0.6595 0.6937 0.5708 0.6496 0.7291 0.7833 0.4441 0.3723 0.6337	1
	ships4	0.5021 0.3967 0.3076 0.3844 0.3912 0.5085 0.569 0.4073 0.4785 0.5839 0.6343 0.4442 0.4499 0.536 0.7213	1
	ships7	0.6073 0.4402 0.3746 0.1833 0.426 0.6654 0.6314 0.4886 0.5545 0.669 0.7244 0.4284 0.2231 0.617 0.7105 0.5319	1
	ships8	0.6708 0.4838 0.4227 0.3963 0.5229 0.7134 0.649 0.5299 0.6453 0.6586 0.7531 0.3512 0.4875 0.5957 0.7345 0.7184 0.6987	1
	ships11 0.				

presents the results of the clinical validity analysis.

Table 6 :

 6 Mean, standard deviation, and distribution values for the sub-scores of each PHI and SHI dimension in patients and controls, as well as p-value of the Mann-Whitney test SHI and PHI allow a clear discrimination of patients and healthy controls in each dimension of each questionnaire, with significantly different subscores per dimension across all SHI and PHI dimensions (p<0.001, Mann-Whitney test).

	Factor1	Factor2	Factor3	Factor4	Factor5	Uniqueness	Factor1	Factor2	Uniqueness
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