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INTRODUCTION

The main objective of chronic rhinosinusitis' (CRS) treatment is to improve quality of life, which is a subjective perception of one's health [START_REF]Study protocol for the World Health Organization project to develop a Quality of Life assessment instrument (WHOQOL)[END_REF], bearing in mind that the treatment may itself negatively impact quality of life (for example repeated daily nasal wash).

Health-Related Quality of life (HR-QOL) tools are necessary to adequately quantify the impact of diseases on children's lives [START_REF] Connolly | Measuring quality of life in paediatric patients[END_REF][START_REF] Eiser | Quality-of-life measures in chronic diseases of childhood[END_REF]. There are several issues specific to paediatric patients, as reported by the recommendations from the ISPOR Taskforce [START_REF] Germain | Measuring the health-related quality of life in young children: how far have we come?[END_REF][START_REF] Matza | Pediatric patient-reported outcome instruments for research to support medical product labeling: report of the ISPOR PRO good research practices for the assessment of children and adolescents task force[END_REF]: age-based Patient Reported Outcome (PRO) administration, paediatric-specific instruments, proxy usage when required, and cross-cultural considerations.

The impact of diseases on quality of life can be assessed by either disease-specific or generic PRO's, like the PedsQL [START_REF] Varni | PedsQL 4.0: reliability and validity of the Pediatric Quality of Life Inventory version 4.0 generic core scales in healthy and patient populations[END_REF]. Generic PRO's are designed for the general HR-QOL, and procure the possibility of comparing the impact on QOL of different diseases [START_REF] Connolly | Measuring quality of life in paediatric patients[END_REF]. However, they are much less sensitive to small changes or the impact of interventions for disease-specific issues than specific PRO's [START_REF] Eiser | Quality-of-life measures in chronic diseases of childhood[END_REF][START_REF] Raat | Pediatric health-related quality of life questionnaires in clinical trials[END_REF]. Thus, disease-specific PRO's are also more susceptible to show differences between competing therapies [START_REF] Devlin | Patient-reported outcome measures in the NHS: new methods for analysing and reporting EQ-5D data[END_REF].

Only one CRS-specific HR-QOL questionnaire has been validated in English for children from 2 to 12 years of age: the Sinus and Nasal Quality of Life Survey (SN-5) 9 . It is a reliable, sensitive, and reproductible test, widely used in the international literature to assess the quality of life of children with CRS [START_REF] Ciolek | Role of Adenoidectomy in Chronic Nasal Obstruction After Nasal Steroid Therapy Failure[END_REF][START_REF] Hassanzad | Evaluation of Quality of Life in Terms of Sinonasal Symptoms in Children with Cystic Fibrosis[END_REF][START_REF] Kilaikode | Sino-Nasal 5 Questionnaire is Associated with Poor Asthma Control in Children with Asthma[END_REF][START_REF] Manzi | Sinonasal Quality of Life in Children After Outfracture of Inferior Turbinates and Submucous Inferior Turbinoplasty for Chronic Nasal Congestion[END_REF][START_REF] Safi | Chronic Rhinosinusitis in Cystic Fibrosis: Diagnosis and Medical Management[END_REF][START_REF] Sethi | Quality of Life after Endoscopic Sinus Surgery in refractory pediatric chronic rhinosinusitis[END_REF][START_REF] Vasco | Systematic review of the literature on surgical treatment of chronic rhinosinusitis in children: what is the best approach?[END_REF]. It has been adapted and validated in Brazilian Portuguese [START_REF] Uchoa | Cross-cultural adaptation and validation of the Sinus and Nasal Quality of Life Survey (SN-5) into Brazilian Portuguese[END_REF].

The aim of this study was to translate, adapt and validate the SN-5 to French in a paediatric population.

MATERIALS AND METHODS

We conducted a prospective study in a paediatric otolaryngology tertiary-care centre between November 2019 and June 2020. In this study, CRS was defined by two or more of the three major following items: (i) symptoms during more than 12 weeks (purulent discharge, nasal obstruction, facial pain and/or cough);

(ii) nasal endoscopy (mucosal oedema, purulent discharge and/or polyposis); (iii) CT-scan (sinus or ostiomeatal complex mucosal anomalies) [START_REF] Brietzke | Clinical consensus statement: pediatric chronic rhinosinusitis[END_REF][START_REF] Fokkens | European Position Paper on Rhinosinusitis and Nasal Polyps 2020[END_REF].

The SN-5 score:

The test comprises of five items which assess five domains of sino-nasal QOL: sinus infection, nasal obstruction, allergy symptoms, emotional distress, and activity limitations. Each item is rated from 1 to 7 and the total SN-5 score is the average of all five items. Overall QOL is assessed by a visual analog scale (VAS), scored from 0 to 10.

Cross-cultural adaptation:

Adaptation into French language was conducted through a forward-backwards translation process [START_REF] Beaton | Guidelines for the process of crosscultural adaptation of self-report measures[END_REF]. SN-5 score was first translated from the original English version by two native French-speaking practitioners, and the two versions were harmonized. The result was then translated back to English by a native English-speaking practitioner blinded from the original version. The result of the reverse translation was then compared to the original version, and all participants adjusted together the final French version of the score (Figure 1).

Population:

Inclusion criteria were as follow: The following data were collected: patients age, sex, the type of sino-nasal disease and the presence or absence of polyps, SN-5 score and VAS submitted twice to all patients and controls. The re-test was submitted at least 15 days after the initial test.

Statistical analysis

Test-retest reliability was assessed with a two-tailed Spearman rank correlation of the overall score and of each item. Spearman rank correlation was used to determine construct validity by testing intercorrelations between the overall and items' scores (calculations were made on the first of both test). Cronbach's alpha was calculated for internal consistency and was considered good between 0.7 and 0.9 and excellent over 0.9

(calculations were made on the first of both test). The ability to discriminate between cases and controls was evaluated using a Mann-Whitney test and a ROC curve was established. For all statistical tests, p-values < 0.05 were considered significant.

Ethical considerations:

This prospective study has been approved by the institutional review board "CPP Ouest V" under the validation number 2019-A00387-50 and has been registered on the ClinicalTrials database ID NCT04117646.

Informed consent, written and oral, was obtained from the participants and their parents. 5 

Conditions

CRS was found to be secondary in 14 (35%) patients (10 cystic fibrosis, and 4 ciliary dyskinesia) and primary in 26 (65%) patients. CRS without nasal polyps (CRSsNP) was diagnosed in 23 (58%) patients (of those 4 had ciliary dyskinesia) and CRS with nasal polyps (CRSwNP) in 17 (42%) patients (of those 10 had cystic fibrosis).

Statistical results

The overall SN-5 score was 3.63/7 ± 6.4 for CRS patients (range: 1 -6.4), and 1.89/7 ± 0.9 for controls (range: 1 -4.6), p<0.001. Item per item comparison was also statistically significant (Table 1). Visual analogue scale mean value was 5.9/10 ± 2.0 for CRS patients (range: 2 -10), and 8.3/10 ± 2.0 for controls (range: 3 -10, p <0.001).

The test-retest reliability coefficient was r = 0.91 (95% confidence interval: 0.86 -0.94; p <0.001) for the overall population (CRS and control patients) and r = 0.84 (95% confidence interval: 0.70 -0.92; p < 0.001)

for the CRS patients. Item per item test-retest reliability ranged from 0.79 to 0.91 (p<0.001 for all items) (Table 1).

Internal consistency was good, with Cronbach's alpha coefficient reaching 0.89 for the overall population and 0.83 for CRS patients.

Item per item's construct validity coefficient was good to excellent, as shown in Table 2.

6

ROC-curve analysis showed a maximum area under curve with a threshold of 2.2 (Se = 88.6% and Sp = 74.2%). Two points of interest were identified: thresholds of 2/7, which has a very high sensitivity rate (Se 88.6%, Sp 70.1%), and 3/7 which has a high specificity (Se 65.7% Sp 93.6%) (Figure 3).

Subgroup analysis

Concerning subpopulations analysis, there was a statistically significant difference between CRSwNP (mean SN-5 score of 2.9 ± 1. 3).

DISCUSSION

CRS is a frequent disease characterized by the association of chronic objective and subjective symptoms which impact the quality of life [START_REF] Fokkens | European Position Paper on Rhinosinusitis and Nasal Polyps 2020[END_REF][START_REF] Bousquet | Allergic Rhinitis and its Impact on Asthma (ARIA) 2008*[END_REF]. Paediatric patients are particularly difficult to diagnose and follow-up, as subjective symptoms can be difficult to express for a child and because the symptoms are often intricated with other factors [START_REF] Novis | A Diagnostic Dilemma: Chronic Sinusitis Diagnosed by Non-Otolaryngologists[END_REF]. Moreover, CRS symptoms vary over time due to episodes of acute infections or seasonal allergies [START_REF] Wei | Chronic nasal dysfunction in children: Allergic rhinitis? Infectious? What to do if neither?[END_REF].

The French version of the SN-5 showed good statistical properties, with good test-retest reliability, internal consistency, structural validity and discriminative ability between CRS and control patients. In comparison to the native English version, the SN-5 score was comparable (3.6±1.4 vs 3.9±0.9), the Cronbach's alpha was 0.83 vs 0.62, and global score test-retest reliability was 0.84 vs 0.71 [START_REF] Kay | Quality of life for children with persistent sinonasal symptoms[END_REF].

Although patients included in our study were older than those in Kay et al [START_REF] Kay | Quality of life for children with persistent sinonasal symptoms[END_REF]. (8.5 vs 4.9 years old), age was not found to have an impact on the responses to the SN-5 questionnaire, probably due to the fact that SN-5 relies on the hetero-assessment of symptoms which do not vary with age. Indeed, even if children as young as 8 years old are able to complete self-reported questionnaires [START_REF] Varni | PedsQL 4.0: reliability and validity of the Pediatric Quality of Life Inventory version 4.0 generic core scales in healthy and patient populations[END_REF], hetero-assessment questionnaires by parents which focus on physical problems tend to be reliable throughout childhood [START_REF] Eiser | Quality-of-life measures in chronic diseases of childhood[END_REF][START_REF] Haverman | Paediatric health-related quality of life: what is it and why should we measure it?[END_REF]. Although the impact on QOL may be underestimated [START_REF] Wallander | Quality of life measurement in children and adolescents: issues, instruments, and applications[END_REF], parental evaluation is reliable and thus, enables repeated use over a long period of time facilitating follow-up instead of prematurely switching to a self-evaluation questionnaire.

Although there is no validated QOL questionnaire for > 12 years old children with CRS, the adult SNOT-22 questionnaire, which has been translated and adapted to French [START_REF] De Dorlodot | French adaptation and validation of the sinonasal outcome test-22: a prospective cohort study on quality of life among 422 subjects[END_REF][START_REF] Piccirillo | Psychometric and clinimetric validity of the 20-Item Sino-Nasal Outcome Test (SNOT-20)[END_REF], has already been successfully used in this population [START_REF] Thamboo | Use of the SNOT-22 and UPSIT to appropriately select pediatric patients with cystic fibrosis who should be referred to an otolaryngologist: cross-sectional study[END_REF]. Further research should be undertaken to statistically assess which of the SNOT-22

or SN-5 is best in this age-group and if certain adjustments are required.

Interesting results were found when analysing CRS sub-groups, as both CRSwNP and more specifically cystic fibrosis patients had significantly lower SN-5 scores than other CRS patients (p = 0.014 and p < 0.01).

This may be explained by the fact, especially in cystic fibrosis patients which represented the majority of our CRSwNP group, that the importance of nasal symptoms is scaled down compared to other respiratory or digestive symptoms. We do not however have enough patients in our study to further comment on these results.

Finally, our ROC-curve analysis reported the best sensitivity and specificity ratio for a threshold of 2.2 (Se = 88.6% and Sp = 74.2%). On a practical note, we were able to identify a threshold of 3/7 with a high specificity rate (93.6%) to help diagnose CRS, with acceptable sensitivity (65.7%). For screening purposes, we recommend to use the threshold of 2/7, which has a very high sensitivity rate (88.6%) and an acceptable specificity rate (70.1%). This is especially true when screening cystic fibrosis patients who may have lower QOL scores than other CRS patients. We recommend that patients with one SN-5 test ≥ 3/7 or two consecutive tests ≥ 2/7 (excluding acute sino-nasal infections) be referred to a paediatric otolaryngologist.

CONCLUSION

The French version of the SN-5 score was found to have good statistical properties, and may therefore be used in the clinic and for research activities. This score may be used by specialised paediatric otolaryngologists to help assess CRS management during follow-up. It may also be used by non-specialised otolaryngologists, paediatricians or general practitioners to help diagnose CRS in the child, which is a disease sometimes difficult to identify. 

- ages 2

 2 to 12 years patients with CRS symptoms at the time of evaluation or control cases with neither sino-nasal symptom during evaluation nor history of CRS 4 Specific exclusion criteria were: -primary diagnosis of obstructive sleep apnoea syndrome caused by tonsillar hyperplasia intellectual disability, cognitive impairment, or developmental delay child's family unable to read and understand French 2.4. Data collection:

  

  

Table 1 :

 1 Item per item descriptive statistics, test-retest Spearman rank correlation, and Cronbach's alpha change if individual question is dropped

	Scale	SN-5	SN-5 score	p †	CRS Test-	Total population test-	Cronbach's
		score CRS	controls		retest	retest reliability	alpha ‡ (cases +
		(n=40)	(n=37)		reliability	(n=70)	controls)
					(n=35)		
	Q1: nasal	4.3 ± 1.8	2.1 ±1.4	<0.0001	0.79***	0.90***	-0.03
	obstruction						
	Q2: sinus	5.1 ±1.8	2.2 ±1.6	<0.0001	0.79***	0.91***	-0.02
	infection						
	Q3: allergy	3.4 ±2.0	1.6 ±1.2	<0.0001	0.83***	0.80***	-0.002
	symptoms						
	Q4: emotional	3.3 ±2.1	1.6 ±1.3	<0.001	0.84***	0.80***	-0.017
	distress						
	Q5: activity	2.1 ±1.5	1.3 ±0.9	<0.001	0.91***	0.84***	0.005
	limitation						
	Visual analog	5.9 ±2.0	8.3 ±2.0	<0.0001	0.84***	0.91***	N/A
	scale						
	SN-5 score	3.6 ±1.4	1.8 ±0.9	<0.0001	0.85***	0.91***	N/A
	Scores are shown by mean ± standard deviation. ***p <0,001		
	† Mann-Whitney comparison between pa=ent and control groups. ‡ Na=ve Cronbach's alpha is 0.89, change in the
	value is shown if the individual question were to be dropped.		

Table 3 .

 3 Subgroups Comparisons between mean items' mean score is calculated with Mann-Whitney's test. Internal consistency is measured with Cronbach's alpha. Test-retest coefficient is calculated with Pearson's correlation. CRSwNP : Chronic Rhinosinusitis with nasal polyps. CRSsNP : Chronic Rhinosinusitis without nasal polyps .

	comparison		
		≤ 7 years of age	> 7 years of age	p
	Number of patients	13	22	
	Q1 score mean	4.1±1.7	4.4±1.9	0.5
	Q2 score mean	4.8±1.6	5.3±1.9	0.2
	Q3 score mean	3.1±2.0	3.4±.2.1	0.7
	Q4 score mean	3.0±2.1	3.5±2.2	0.5
	Q5 score mean	2.0±1.5	2.2±1.6	0.8
	VAS score mean	6.2±1.8	5.6±2.1	0.4
	SN-5 score mean	3.4±1.3	3.8±1.4	0.3
	Internal consistency	0.88	0.85	
		(95% lower limit 0.76)	(95% lower limit 0.75)	
		CRSwNP	CRSsNP	
	Number of patients	23	17	
	Q1 score mean	3.7±1.8	4.5±1.9	0.2
	Q2 score mean	4.4±2.0	5.3±1.7	0.2
	Q3 score mean	1.9±1.4	4.3±1.8	<0.001
	Q4 score mean	2.6±1.8	3.7±2.2	0.1
	Q5 score mean	1.71±1.1	2.5±1.7	0.2
	VAS score mean	6.53±2.2	5.4±2.1	0.2
	SN-5 score mean	2.9±1.2	4.1±1.4	0.01
		Cystic fibrosis patients	Other CRS patients	
	Number of patients	10	30	
	Q1 score mean	3.2±1.8	4.5±1.8	0.05
	Q2 score mean	4.1±2.0	5.2±1.8	0.1
	Q3 score mean	1.4±0.84	4.0±1.9	<0.001
	Q4 score mean	2.3±1.6	3.5±2.2	0.1
	Q5 score mean	1.6±0.84	2.3±1.7	0.3
	VAS score mean	7.1±1.85	5.3±2.1	0.1
	SN-5 score mean	2.5±1.1	3.9±1.4	<0.01
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