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Introduction

Improving the perioperative health status of surgical patient is a global health issue. [START_REF] Bainbridge | Evidence-based Peri-operative Clinical Outcomes Research (EPiCOR) Group: Perioperative and anaesthetic-related mortality in developed and developing countries: a systematic review and meta-analysis[END_REF] Optimizing perioperative health status requires decreasing perioperative morbidity and mortality [START_REF] Lienhart | Survey of anesthesia-related mortality in France[END_REF] and accelerating patient postoperative recovery. [START_REF] Ljungqvist | Enhanced Recovery After Surgery: A Review[END_REF] It has been recommended that patient's perspective on postoperative recovery should be a valuable endpoint for routine care, quality improvement programs, [START_REF] Abola | Perioperative Quality Initiative (POQI) 2 Workgroup: American Society for Enhanced Recovery and Perioperative Quality Initiative Joint Consensus Statement on Patient-Reported Outcomes in an Enhanced Recovery Pathway[END_REF][START_REF] Murphy | Measuring and recording outcome[END_REF] and clinical research. [START_REF] Myles | Measuring quality of recovery in perioperative clinical trials[END_REF] Patient-Reported Outcomes Measurements (PROM) can be used to assess the patient's perspective of their own postoperative quality of recovery. [START_REF] Abola | Perioperative Quality Initiative (POQI) 2 Workgroup: American Society for Enhanced Recovery and Perioperative Quality Initiative Joint Consensus Statement on Patient-Reported Outcomes in an Enhanced Recovery Pathway[END_REF] The QoR-15, is a validated multidimensional PROM-based questionnaire that measures postoperative quality of recovery. [START_REF] Myles | Measuring quality of recovery in perioperative clinical trials[END_REF][START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF][START_REF] Kleif | Systematic review of the QoR-15 score, a patient-reported outcome measure measuring quality of recovery after surgery and anaesthesia[END_REF] The QoR-15 scale consist of 15 questions where the patient is asked to quote dimensions of his/her recovery from 0 to 10. After summing all 15 responses, the QoR-15 is presented as a score, ranging from 0 to 150, with 150 corresponding to an ideal health status. It has been validated in various linguistic and cultural contexts including English 7 , Chinese 9 , Portuguese 10 , Danish [START_REF] Kleif | Translation and validation of the Danish version of the postoperative quality of recovery score QoR-15[END_REF] and Swedish [START_REF] Lyckner | Validation of the Swedish version of Quality of Recovery score -15: a multicentre, cohort study[END_REF] speaking patients.

This study aimed at validating a French version of the QoR-15 scale, herein referred to as the QoR-15F scale, in a cohort of French speaking surgical patients. We hypothesized that the QoR-15F scale would have similar psychometric properties and interpretability in assessing post-operative recovery as the original QoR-15 scale in English speaking population.

Material and methods

The study protocol was approved on April 11, 2018 inflammation and duration of surgery. [START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF][START_REF] Kleif | Translation and validation of the Danish version of the postoperative quality of recovery score QoR-15[END_REF] Duration of hospital stay was defined as the time between the day before surgery and hospital discharge. Postoperative complications during the hospital stay were defined as cardiovascular [START_REF] Devereaux | Aspirin in patients undergoing noncardiac surgery[END_REF] , pulmonary [START_REF] Canet | Prediction of postoperative pulmonary complications in a population-based surgical cohort[END_REF] , sepsis [START_REF] Vincent | The SOFA (Sepsis-related Organ Failure Assessment) score to describe organ dysfunction/failure. On behalf of the Working Group on Sepsis-Related Problems of the European Society of Intensive Care Medicine[END_REF] or acute kidney injury. [START_REF] Ostermann | Acute kidney injury in the intensive care unit according to RIFLE[END_REF] QoR-15F scale assessment was performed with an assessor-based interview.

Consented patients were given a QoR-15F scale form and the assessor read the questions.

For each question the assessor recorded the patient's numerical response. The duration needed to complete each QoR-15F scale was recorded. This process was performed two times: preoperatively, i.e. on the day before or on the morning of the day of surgery, and on postoperative day 1. A random subset of 25 patients were asked to complete another QoR-15F form 20 to 60 minutes after the first postoperative questionnaire using similar methods as above. During the postoperative interview, patients were asked to assess their global postoperative recovery using a visual analogue scale graded on from 0 to 100 with 0 being the "worst recovery imaginable" and 100 being "the ideal recovery imaginable". [START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] 

Statistical analysis

A sample size of 150 patients was estimated based on previous published studies focusing on psychometric validation of the QoR-15 in the perioperative period. 

Responsiveness

Cohen's size effect and standardized response mean are reported in Table 2.

Acceptability and Feasibility:

Overall, 96% of patients completed the study protocol. The completion rate for subjects administered a questionnaire was 100%. The mean times to complete the QoR-15F questionnaire were 4.5 (2.0) and 4.1 (1.4) min in the preoperative and postoperative period, respectively.

Discussion

In this study we show that the French version of the QoR-15 has similar psychometric validity to measure postoperative quality of recovery as the seminal 2013 publication. [START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] Construct validity was confirmed by the correlation of postoperative QoR-15F scores with each patient's global rating of his/her own postoperative recovery. We observed a correlation ® of 0.60, which is very similar to the result of Stark and colleagues in their initial validation (0.68). [START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] The majority of our construct validity hypotheses were confirmed.

Reliability, responsiveness, acceptability and feasibility of the QoR-15F scale were similar to the original validation classified as excellent. [START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] For example, for responsiveness we report a While most of our validity hypotheses were validated, patient gender did not have an influence on global postoperative QoR-15F score in our study. Kleif reported a similar result for the validation of the Danish QoR-15 questionnaire. [START_REF] Kleif | Translation and validation of the Danish version of the postoperative quality of recovery score QoR-15[END_REF] Only in a subgroup analysis, after excluding minor surgery (composed only of woman), did the author report a significantly lower QoR-15 score. In our study we also had a large majority of women included, with the respect of including gynecologic surgery. This may have contributed to the absence of QoR-15 score between men and women. Future research can assess the impact of gender differences on postoperative quality of recovery.

Our results suggest that the QoR-15F scale is a clinically relevant tool to measure quality of recovery in French speaking patients. The QoR-15 scale has been used as an endpoint in perioperative medicine trials. [START_REF] Noll | Randomized trial of acupressure to improve patient satisfaction and quality of recovery in hospitalized patients: study protocol for a randomized controlled trial[END_REF][START_REF] Noll | Efficacy of acupressure on quality of recovery after surgery: Randomised controlled trial[END_REF] The monitoring of this clinical dimension has recently been recommended by the American Society for Enhanced Recovery to improve routine clinical care. [START_REF] Abola | Perioperative Quality Initiative (POQI) 2 Workgroup: American Society for Enhanced Recovery and Perioperative Quality Initiative Joint Consensus Statement on Patient-Reported Outcomes in an Enhanced Recovery Pathway[END_REF] Among all the tools validated to measure postoperative recovery, QoR-an established threshold (i.e. 118) for determining an "acceptable symptom state", and has an established "minimally clinically important difference" of 8. [START_REF] Myles | Minimal Clinically Important Difference for Three Quality of Recovery Scales[END_REF] Its use as an endpoint in clinical trials has been encouraged by the Standardized Endpoints in Perioperative Medicine (StEP) initiative. [START_REF] Myles | Systematic review and consensus definitions for the Standardised Endpoints in Perioperative Medicine (StEP) initiative: patient comfort[END_REF][START_REF] Moonesinghe | Standardised Endpoints in Perioperative Medicine-Core Outcome Measures in Perioperative and Anaesthetic Care (StEP-COMPAC) Group: Systematic review and consensus definitions for the Standardised Endpoints in Perioperative Medicine initiative: patient-centred outcomes[END_REF] Compared to others patient-reported outcome measurement tools translated in French like the Euroquol 5D (EQ-5D) [START_REF] Rabin | EQ-5D: a measure of health status from the EuroQol Group[END_REF] and the Short-Form 12 [START_REF] Ware | A 12-Item Short-Form Health Survey: construction of scales and preliminary tests of reliability and validity[END_REF] the QoR-15

seems to be more suited to acute perioperative medicine applications because of the 24 hour recall time period compared to the 4 week period in some questions of the SF-12. The QoR-15 also seems to explore more dimensions important to perioperative health status than the EQ-5D.

Our study has several limitations. First it is a single centre study, so we cannot be sure that our results are generalizable to other institutions were French speaking patient are cared for. Second, we assessed the QoR-15F scale during investigator directed interviews. It is possible that the results would have been different if patients completed the questionnaire alone. Indeed, the change of the scale definition between part A and B of the QoR-15 score is confusing for some patients. For example, for pain-centered questions 11

and 12 a low score of the QoR-15 indicates severe pain in contrast to the classical pain rating scale were a lower score indicate less pain. The investigators sometimes had to help patients understand this part of the questionnaire. Third, we did not include ambulatory surgery in our study. Fourth, no professional translator was involved, and no back translation was performed, as suggested by international scientific standards for translation of questionnaires. [START_REF] Beaton | Guidelines for the process of cross-cultural adaptation of self-report measures[END_REF][START_REF] Wild | ISPOR Task Force for Translation and Cultural Adaptation: Principles of Good Practice for the Translation and Cultural Adaptation Process for Patient-Reported Outcomes (PRO) Measures: report of the ISPOR Task Force for Translation and Cultural Adaptation[END_REF] However our translated questionnaire underwent a standardised psychometric validation, similar to the seminal publication. 7

Conclusion

Our psychometric assessment of the QoR-15F scale to measure postoperative recovery demonstrated validity, reliability, responsiveness and feasibility. Use of this tool should be considered to measure perioperative health status of French speaking patients as part of research protocols or enhanced recovery pathways.
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Figure 1 )

 1 Figure1) was made and validated by a third person (co-author PD). All three translators had healthcare experience in both English and French speaking countries. A pilot testing was then performed in some patients to ensure the clarity of the questions. No specific cultural adaptation was required.

Cronbach's alpha

  of 0.81, split half coefficient of 0.83 and a global test-retest intraclass coefficient of 0.98 compared to the values of 0.85, 0.78 and 0.99 in the English version validation, respectively. Responsiveness was characterized using Cohen effect size and standardized response mean. These calculations aim at quantifying the ability of an instrument to detect clinically important change. In this objective, values of 0.2, 0.5 and 0.8 or greater are considered as small, medium or large, respectively.[START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] Therefore total Cohen effect size and standardized response of the mean of the global QoR-15F score (1.12 and 0.91 respectively ) showed high responsiveness. Stark et al. reported a Cohen's size effect of 1.35 and standardised response mean of 1.04.[START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] 

Figure 1

 1 Figure 1 Study Flowchart

Table 3 here

 3 ResultsOverall, 150 patients were enrolled and 144 completed the study protocol as shown in the flow diagram (Figure1). Preoperative demographics of the patients completing the study protocol are presented in Table1.Median (IQR) duration of surgery, PACU durationThere was a significant negative correlation between postoperative QoR-15F score and duration of surgery (r=-0.29 [95% CI: -0.43, -0.13]; P<0.01), duration of PACU stay (r = -0.21 [95% CI: -0.36, -0.04]; P = 0.01), and duration of hospital stay (r = -0.34 [95% CI:-0.47, -

	7,11 Data are

(percentage) as appropriate. Distribution was analysed with Shapiro-Wilk test and with quantile-quantile diagrams. Inferential analysis was performed with the chi-square or Fisher's exact test as appropriate for categorical data. For continuous data inferential analysis was performed using the Student or Mann-Whitney-Wilcoxon test as appropriate.

For multiple comparisons, ANOVA or Kruskall-Wallis test were used. Correlations were calculated with Pearson correlation coefficient for Gaussian data or with Spearman correlation coefficient for non-Gaussian data. Analyses were performed with R version 3.4.3 software (R Foundation for Statistical Computing, Vienna, Austria). The null hypothesis was rejected if two-tailed P<0.05

We performed a psychometric validation of the French version of the questionnaire using methods similar to those used in the seminal publication.

[START_REF] Stark | Development and psychometric evaluation of a postoperative quality of recovery score: the QoR-15[END_REF] 

Validity was assessed through convergent and construct validity. Convergent validity was tested by the hypothesis that there would be a positive correlation between the postoperative QoR-15F score and the global recovery assessment by the patient. Convergent validity was also tested by the interitem correlation. Construct validity was tested by the hypothesis that there would be a negative association between age, gender, duration of surgery, type of surgery (minor, intermediate, major) duration of Post Anesthesia Care Unit (PACU) stay, duration of hospital stay and time required to complete the questionnaire. Validity was also tested with the hypothesis that patients without a complication would have higher postoperative QoR-15 scores compared to patients with complications. Reliability was tested with internal consistency (Cronbach's alpha), split-half reliability and test-retest reliability. Responsiveness was assessed with Cohen size effect and standardized response mean. Acceptability and feasibility were assessed with successful completion rate and time taken for patients to complete the questionnaire. A sensitivity analysis was performed to assess psychometric properties of preoperative QoR-15F score and ΔQoR-15F (postoperative -preoperative QoR-15F scores). The statistical analyses were supervised by a statistician (co-author FL). detailed mean of each item of the QoR-15 scale is presented in Table

2

. The distribution of the 144 postoperative QoR-15F scores is presented in Figure

2

. The characterization of the minor, intermediate and major class is reported in the supplemental table 1.

*insert Figure 2 and Table 2 here

Construct and Convergent Validity:

Pearson (r) correlation between Postoperative QoR-15F and the global recovery assessment by the patient was 0.60 (95% CI: 0.48, 0.70, P <0.0001. For the Preoperative QoR-15F and the ΔQoR-15F, the Pearson correlation coefficients with the global recovery assessment by the patient were 0.26 (95% CI: 0.10, 0.40), P = 0.002, and 0.38 (95% CI: 0.24, 0.52], P<0.01, respectively. Inter-item correlation matrix is presented in Table

3

. After minor, intermediate and major surgery, mean (SD) postoperative QoR-15 scores were 121

(15)

, 99 major surgery (P=0.10). For the preoperative QoR-15F score there was no statistically significant difference between minor, intermediate and major surgery (P=0.06). *insert significance (111 ± 17 versus 93 ± 21, respectively; P < 0.0001). The preoperative QoR-15F score was also statistically superior in patients experiencing good versus bad recovery (125 ± 17 versus 119 ± 17, respectively; P = 0.050). Postoperative QoR-15 scores were superior in the group of patients without complications compared to those with complications (105 ± 20 versus 89 ± 20, respectively; P = 0.001). Preoperative QoR-15F scores were not statistically different between patients with and without postoperative complications (P=0.33) Reliability Internal consistency measured by Cronbach's alpha was 0.81, split-half alpha was 0.83, and global test-retest concordance coefficient was 0.98 (95% CI:0.95-0.99).

Table 1 :

 1 Patients demographics and perioperative charactersitics (n=144)

	Mean (SD) age, years

Table 2 :

 2 Mean preoperative, postoperative, change and responsiveness of the QoR-15F score

	QoR-15F item	Preoperative QoR-15F (n = 145)	Postoperative QoR-15F (n = 144)	Absolute change from baseline (95% CI) (n = 144)	% of Baseline change (n = 144)	Cohen's effect size (n = 144)	Standardised response mean (n = 144)	Concordance (n=25)
	1. Able to breathe easily	9.1 (1.5)	8.7 (1.8)	-0.5 (-0.9 ;-0.2)	6	0.35	0.26	0.97 (0.94 -0.99)
	2. Been able to enjoy food	8.6 (2.4)	6.6 (3.4)	-2.0 (-2.6 ;-1.4)	23	0.84	0.53	0.98 (0.96 -0.99)
	3. Feeling rested	6.9 (2.2)	6.0 (2.6)	-1.0 (-1.4 ; -0.5)	14	0.44	0.34	0.88 (0.76 -0.95)
	4. Have had a good sleep	6.5 (2.8)	4.9 (3.0)	-1.6 (-2.2 ; -1.0)	25	0.58	0.48	0.85 (0.72 -0.93)
	5. Able to look after	9.6 (1.0)	5.9 (3.4)	-3.8 (-4.3 ; -3.2)	39	3.68	1.15	
	personal toilet and							0.95 (0.88 -0.98)
	hygiene unaided							
	6. Able to communicate with family or friends	9.7 (0.9)	9.0 (1.8)	-0.7 (-1.0 ; -0.4)	7	0.71	0.36	0.91 (0.81 -0.96)
	7. Getting support from	9.3 (1.1)	9.3 (1.1)	-0.1 (-0.3 ; 0.2)	1	0.05	0.04	
	hospital doctors and							0.63 (0.34 -0.81)
	nurses							
	8. Able to return to	8.0 (2.6)	3.0 (2.8)	-5.1 (-5.6 ; -4.6)	63	1.98	1.57	
	work or usual home							0.89 (0.78 -0.95)
	activities							
	9. Feeling comfortable and in control	7.9 (2.1)	6.0 (2.7)	-1.8 (-2.3 ; -1.3)	23	0.86	0.61	0.92 (0.84 -0.97)
	10. Having a feeling of general well-being	7.4 (2.1)	5.8 (2.8)	-1.7 (-2.1 ; -1.2)	22	0.78	0.58	0.82 (0.64 -0.91)
	11. Moderate pain	6.6 (3.1)	5.4 (2.9)	-1.2 (-1.8 ; -0.6)	18	0.39	0.33	0.87 (0.73 -0.94)
	12. Severe pain	8.2 (2.6)	7.0 (3.3)	-1.2 (-1.8 ; -0.6)	15	0.48	0.32	0.89 (0.77 -0.95)
	13. Nausea or vomiting	9.5 (1.4)	8.7 (2.3)	-0.9 (-1.3 ; -0.4)	9	0.59	0.32	0.95 (0.89 -0.98)
	14. Feeling worried or anxious	6.5 (2.8)	8.2 (2.3)	1.7 (1.2 ; 2.2)	27	0.62	0.54	0.91 (0.83 -0.96)
	15. Feeling sad or depressed	7.9 (2.3)	8.6 (2.3)	0.7 (0.2 ; 1.2)	9	0.30	0.24	0.91 (0.83 -0.95)
	Total	122 (17)	103 ± 21	-19 (-22 ; -16)	16	1.12	0.91	0.98 (0.95 -0.99)
	Mean (SD) or (95% CI), %=percentage					
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