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Development and validation of the QUALI-PALLI-FAM questionnaire for assessing relatives' perception of quality of inpatient palliative care: A prospective cross-sectional survey
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Context

Relatives of patients receiving palliative care are at risk for psychological and physical distress, and their perception of quality of care can influence patients' quality of life.

Objectives

The purpose of this study was to develop and validate the QUALI-PALLI-FAM questionnaire to measure families' perception of and satisfaction with palliative care.

Methods

An exploratory factor analysis was conducted, and we evaluated the questionnaire's internal consistency using Cronbach's alpha, its stability across various strata, and the correlation between the QUALI-PALLI-FAM (factors, total score, and global satisfaction) and the total score of the FAMCARE questionnaire.

Results

This multicentric prospective cross-sectional survey was conducted in seven French hospitals, namely, three palliative care units and four standard medical units with a mobile palliative care team. The questionnaire was completed by 170 relatives of patients (over 90% of patients had advanced cancer). The final questionnaire included 14 items across three domains: organisation of care and availability of caregivers, medical information provision, and confidence and involvement of relatives. Internal consistency was good for all subscales (Cronbach's α: 0.74-0.86). Our questionnaire was stable across various strata: age and gender (patients and relatives), Palliative Performance Scale scores, and care settings. The QUALI-PALLI-FAM total score was correlated with the total FAMCARE score.

Conclusion

The QUALI-PALLI-FAM appears to be a valid, reliable, and well-accepted tool to explore relatives' perception of quality of inpatient palliative care and complements the QUALI-PALLI-PAT questionnaire. Further testing is required in various settings and countries.

Introduction

The quality of life of patients confronting the end stage of their life may be severely compromised without the support of relatives. However, being a relative of a palliative care patient is challenging, and many relatives experience a wide range of problems, such as physical and psychological exhaustion. [START_REF] Cui | Needs of family caregivers of advanced cancer patients: a survey in Shanghai of China: Needs of family caregivers of advanced cancer patients[END_REF][START_REF] Oechsle | Psychological burden in family caregivers of patients with advanced cancer at initiation of specialist inpatient palliative care[END_REF][START_REF] Ullrich | Quality of life, psychological burden, needs, and satisfaction during specialized inpatient palliative care in family caregivers of advanced cancer patients[END_REF][START_REF] Wang | Unmet care needs of advanced cancer patients and their informal caregivers: a systematic review[END_REF] Another cause of suffering for relatives is dissatisfaction with the medical information they receive and their involvement in care. [START_REF] Naoki | Association between family satisfaction and caregiver burden in cancer patients receiving outreach palliative care at home[END_REF] Unsolved problems or unmet caregiver needs may not only decrease their own quality of life but also affect patients' health outcomes negatively, [START_REF] Carolan | Conceptualising psychological distress in families in palliative care: Findings from a systematic review[END_REF][START_REF] Milbury | Longitudinal associations between caregiver burden and patient and spouse distress in couples coping with lung cancer[END_REF][START_REF] Sharpe | The relationship between available support, unmet needs and caregiver burden in patients with advanced cancer and their carers[END_REF][START_REF] Zwahlen | Adopting a family approach to theory and practice: measuring distress in cancer patient-partner dyads with the distress thermometer[END_REF] as there is an interdependence between patients' quality of life and relatives' burden. [START_REF] Krug | Correlation between patient quality of life in palliative care and burden of their family caregivers: a prospective observational cohort study[END_REF] Moreover, negative perceptions of the quality of end-of-life care are significantly associated with complicated grief. [START_REF] Miyajima | Association between Quality of End-of-Life Care and Possible Complicated Grief among Bereaved Family Members[END_REF] Family support is an essential task in palliative care, which is often described as patient/familycentred care. [START_REF] Hudson | Family Caregivers and Palliative Care: Current Status and Agenda for the Future[END_REF] Teams should systematically address the concerns and needs of relatives to offer them tailored support. Randomised studies have demonstrated that early palliative care can improve relatives' quality of life and satisfaction with care. [START_REF] El-Jawahri | Effects of Early Integrated Palliative Care on Caregivers of Patients with Lung and Gastrointestinal Cancer: A Randomized Clinical Trial[END_REF][START_REF] Azuero | Benefits of Early Versus Delayed Palliative Care to Informal Family Caregivers of Patients With Advanced Cancer: Outcomes From the ENABLE III Randomized Controlled Trial[END_REF] Relatives' perception of quality of care is thus a major outcome. [START_REF] Vedel | Patients', family caregivers', and professionals' perspectives on quality of palliative care: A qualitative study[END_REF][START_REF] Wentlandt | Quality of Care and Satisfaction With Care on Palliative Care Units[END_REF] Furthermore, identifying the opinions of patients is more difficult in the terminal phase, which adds value to relatives' viewpoints. [START_REF] Mcpherson | Judging the quality of care at the end of life: can proxies provide reliable information[END_REF] In a recent review, the priorities in end-of-life care identified by patients and their families were expert care, effective communication and shared decision-making, respectful and compassionate care, adequate environment for care, family involvement, and support with financial affairs. [START_REF] Virdun | Dying in the hospital setting: A systematic review of quantitative studies identifying the elements of end-of-life care that patients and their families rank as being most important[END_REF][START_REF] Virdun | Dying in the hospital setting: A metasynthesis identifying the elements of end-of-life care that patients and their families describe as being important[END_REF] Systematic reviews have identified instruments for evaluating the quality of palliative care and different concepts have been addressed, such as end-of-life care experience, satisfaction with care, and caregivers' well-being. [START_REF] Albers | Evaluation of quality-of-life measures for use in palliative care: a systematic review[END_REF][START_REF] Lendon | Measuring Experience With End-of-Life Care: A Systematic Literature Review[END_REF] Two Canadian psychometric questionnaires assessing family caregivers' satisfaction with care have been extensively used, namely the CANHELP and FAMCARE-2 questionnaires. [START_REF] Heyland | Defining priorities for improving end-of-life care in Canada[END_REF][START_REF] Heyland | The Development and Validation of a Shorter Version of the Canadian Health Care Evaluation Project Questionnaire (CANHELP Lite): A Novel Tool to Measure Patient and Family Satisfaction With End-of-Life Care[END_REF][START_REF] Heyland | The development and validation of a novel questionnaire to measure patient and family satisfaction with end-oflife care: the Canadian Health Care Evaluation Project (CANHELP) Questionnaire[END_REF][START_REF] Stajduhar | Bereaved family members' perceptions of the quality of end-of-life care across four types of inpatient care settings[END_REF][START_REF] Pereira | Cultural Adaptation and Validation of the Portuguese Version of the CANHELP Lite Bereavement Questionnaire[END_REF][START_REF] Aoun | Reliability testing of the FAMCARE-2 scale: measuring family carer satisfaction with palliative care[END_REF][START_REF] Teresi | Performance of the Family Satisfaction with the End-of-Life Care (FAMCARE) measure in an ethnically diverse cohort: psychometric analyses using item response theory[END_REF][START_REF] Ornstein | Use of an Item Bank to Develop Two Short-Form FAMCARE Scales to Measure Family Satisfaction With Care in the Setting of Serious Illness[END_REF][START_REF] Angelo | Translation and Testing of the Italian Version of FAMCARE-2: Measuring Family Caregivers' Satisfaction With Palliative Care[END_REF][START_REF] Teresi | Psychometric Properties of a Spanish-Language Version of a Short-Form FAMCARE: Applications to Caregivers of Patients With Alzheimer's Disease and Related Dementias[END_REF] Our research program, the "QUALI-PALLI project" aims to obtain a comprehensive assessment of palliative care including (i) the patient's point of view, (ii) relatives' perspectives, (iii) file review for care assessment, and (iv) professional caregivers' well-being. [START_REF] Vedel | Patients', family caregivers', and professionals' perspectives on quality of palliative care: A qualitative study[END_REF][START_REF] Guirimand | Development and validation of a French questionnaire concerning patients' perspectives of the quality of palliative care: the QUALI-PALLI-Patient[END_REF] To ensure coherency, we developed our own instruments and refrained from using existing questionnaires, regardless of their quality. The aim of the present study was to develop and validate the QUALI-PALLI-FAM questionnaire to assess relatives' perception of and satisfaction with quality of care in various palliative care settings.

Methods

Development of the QUALI-PALLI-FAM questionnaire

The Quali-Palli project [START_REF] Guirimand | Development and validation of a French questionnaire concerning patients' perspectives of the quality of palliative care: the QUALI-PALLI-Patient[END_REF] was approved by a regional ethics committee including patient representatives (CPP IDF-XI, #12059, 2012-09-24).

A multidisciplinary steering committee of palliative-related professionals (physicians, nurses, psychologists, social workers, and volunteers) developed a 45-item questionnaire based on our initial qualitative study and relevant literature. [START_REF] Vedel | Patients', family caregivers', and professionals' perspectives on quality of palliative care: A qualitative study[END_REF][START_REF] Salomon | Construction of a scale measuring inpatients' opinion on quality of care[END_REF] Four domains were included: quality of information about health status and care of relatives (3 items), relation with physicians and caregivers (11 items), well-being of relatives (10 items), and functioning of the unit (21 items; Table 1). Items were rated on a 4-point Likert-type scale ('no, not at all'; 'not really'; 'almost'; 'yes, exactly') or as 'Does not apply to me or my relative' (i.e. not applicable). A 46 th item assessed global satisfaction with palliative care on a 4-point scale.

To assess the face validity of the questionnaire, twelve relatives from three different settings, participated in a pilot study where they completed the initial version of the questionnaire and rated items in terms of wording, understanding, relevance, and any offensive issues. [START_REF] Mccoll | Design and use of questionnaires: a review of best practice applicable to surveys of health service staff and patients[END_REF] 

Clinical study

A cross-sectional study was conducted in the Paris region of France in seven sites pertaining to two categories: three hospital-based palliative care units (PCUs) and four standard medical units with a mobile palliative team. Relatives were eligible if they were fluent in French and had a related adult patient hospitalised for palliative care for more than 72 hours with a life expectancy of under 3 months.

At each site, one trained research assistant asked the health care team (without involving patients) to indicate the relatives who were present at the patients' bedside, among family members, friends, and neighbours. The research assistant met the relatives during a visit to either the PCU or standard medical unit, provided them with information, and invited them to participate in the study, reassuring them about confidentiality concerns and independence from the palliative care team and hospital. After providing verbal consent, the relatives completed the written version of QUALI-PALLI-FAM questionnaire and the FAMCARE scale (French version, 20 items), which has been used in different advanced cancer care settings to assess relatives' satisfaction with care. [START_REF] Kristjanson | Validity and reliability testing of the FAMCARE Scale: measuring family satisfaction with advanced cancer care[END_REF][START_REF] Ringdal | Measuring quality of palliative care: psychometric properties of the FAMCARE Scale[END_REF]. Relatives completed both measures independently without a researcher present at all. The questionnaire was hand-delivered to the research assistant or delivered via mail using pre-paid postage without interaction between the relatives and the local team. The Palliative Performance Scale (PPS v2) was completed using data from the patient's file to determine the patient's palliative performance status. [START_REF] Legault | French version of Palliative Performance Scale v2. PPS[END_REF][START_REF] Lau | Use of Palliative Performance Scale in end-of-life prognostication[END_REF] We planned to recruit around 30 relatives per site and 5 respondents per item, for 210-220 respondents in total. [START_REF] Beavers | Practical considerations for using exploratory factor analysis in educational research[END_REF][START_REF] Kyriazos | Applied Psychometrics: Sample Size and Sample Power Considerations in Factor Analysis (EFA, CFA) and SEM in General[END_REF][START_REF] Stevens | Applied Multivariate Statistics for the Social Sciences[END_REF] 

Statistical analyses

Item responses were re-scaled to range between 1 ('no, not at all') and 4 ('yes, exactly'), with eventual inversion so that higher scores indicated higher care quality. Not applicable (NA) responses and missing data (MD) were considered to be a non-response (NR). Acceptability was estimated based on the proportion of MD per item and overall.

Item analysis

Items were tagged for removal if they showed any of the following: high rate of NR (≥ 25%), floor or ceiling effects (≥ 90% of extreme-category responses), or redundancy between items (polychoric correlation R > 0.70). The choice of removal was moderated by the steering committee as a function of the clinical relevance or interest shown in the literature or in our qualitative study. [START_REF] Vedel | Patients', family caregivers', and professionals' perspectives on quality of palliative care: A qualitative study[END_REF] Due to the 'all-structures all settings' principle of our project, an item considered interesting for one care setting may have been retained despite poor overall performance.

We analysed the response distribution according to the age and gender of relatives and patients, relationship with the patient, PPS score, and type of setting.

Factorial structure

Subsequently, considering the remaining items, participants with more than one-third of the items considered NR, or more than nine-tenths of them showing ceiling effects, were henceforth withdrawn.

Exploratory factor analysis (EFA) was then used to reveal the underlying structure of the items. To jointly deal with MD and robustness issues, we considered the following proposals. [START_REF] Nassiri | On using multiple imputation for exploratory factor analysis of incomplete data[END_REF] When using multiple imputations prior to the EFA, the eigenvector may mutate from one imputation to another, so averaging the eigenvectors becomes meaningless. Thus, we estimated one correlation matrix from all the matrices issued from imputed datasets, using Rubin's rule, then applied the EFA on this unique synthesis matrix. Missing responses were imputed from a model considering seven covariates, namely age and gender of relatives and patients, relative relationship, site, and PPS score, by using the 'mice' procedure from the mifa R package. [START_REF]Software -Exploratory factor analysis of incomplete data -I-BioStat n[END_REF] A total of 200 imputations (10 iterations each) were performed. Global satisfaction and FAMCARE scores were not imputed.

The suitability of the imputed data for EFA was assessed using Bartlett's sphericity test, completed for each item with the Kaiser-Meyer-Olkin (KMO) test and squared multiple correlations (SMC). Responses being ordinal, a polychoric correlation matrix was calculated, and the extraction of factors used the 'minimum residuals' method, free from distributional assumptions. Anticipating some inter-factor correlations, an oblique rotation (promax) of the solution was performed. [START_REF] Thompson | Exploratory and confirmatory factor analysis: Understanding concepts and applications[END_REF] Parallel analysis [START_REF] Horn | A rationale and test for the number of factors in factor analysis[END_REF] and minimum average partial (MAP) correlation [START_REF] Zwick | Factors Influencing Four Rules For Determining The Number Of Components To Retain[END_REF] were used to identify the number of factors to extract.

The retention of items involved predetermined criteria: KMO (> 0.5) and SMC (> 0.3), loading (≥ 0.35), separation (minimal difference between the two top loadings ≥ 0.1), uniqueness (< 0.75), complexity (< 2.5), and Cronbach's alpha gain for the related factor when the item is dropped (< 0.05). Concurrent solutions were compared with the Bayesian information criterion (BIC). [START_REF] Preacher | Choosing the Optimal Number of Factors in Exploratory Factor Analysis: A Model Selection Perspective[END_REF] Within each subscale, a mean subscore was generated by summing all item scores divided by the number of items.

Subsequently, reliability was assessed, first with Cronbach's α, globally and for any identified factor (subscale), then also with beta coefficients [START_REF] Revelle | Coefficients Alpha, Beta, Omega, and the glb: Comments on Sijtsma[END_REF] and Guttman's G6, as alpha coefficients may be biased for ordinal data. [START_REF] Sijtsma | On the Use, the Misuse, and the Very Limited Usefulness of Cronbach's Alpha[END_REF] We used the psych R package [START_REF] Revelle | psych: Procedures for Psychological, Psychometric, and Personality Research[END_REF] Consistency was also evaluated by calculating (i) the average inter-item correlations within subscales, [START_REF] Briggs | The role of factor analysis in the development and evaluation of personality scales[END_REF][START_REF] Clark | Constructing validity: Basic issues in objective scale development[END_REF] (ii) the correlation of items in one subscale with the other subscales, and (iii) itemtotal correlations. [START_REF] Ware | Methods for Testing Data Quality, Scaling Assumptions, and Reliability: The IQOLA Project Approach n[END_REF] The independence of dimensions was ascertained from the inter-subscale correlation matrix. [START_REF] Nunnally | Psychometric theory[END_REF] The stability of the solution was checked (i) by performing EFA using either Spearman correlations, the principal components extraction method, or oblimin rotation, (ii) by averaging statistics calculated on data at each imputation cycle instead of calculating statistics on unique 'synthesis' data, and (iii) by comparing scores across different strata of relatives, patients, care settings, and also a random split. Finally, the same EFA procedure was conducted independently on participants in the strata formed by each characteristic, then structural replicability was estimated from the proportion of items that were attributed to the same factors across the strata; for concordant pairs, the paired absolute difference indicated whether the loadings were close in magnitude.

For all tests, bilateral statistical significance was set at .05, without any adjustment for multiplicity.

Content validity

The steering committee interpreted the results of the EFA, focusing on the clinical sense of the subscales.

Reproducibility

Test-retest procedures should show the stability of the scores over time when no change has occurred. The delay between two tests must be long enough to prevent recall bias, but short enough to ensure absence of changes in care or patient status, which are infrequent at the end of life. [START_REF] Albers | Evaluation of quality-of-life measures for use in palliative care: a systematic review[END_REF] 

Criterion-related validity

The relationships of QUALI-PALLI-FAM factors and global satisfaction with FAMCARE scores were assessed using Spearman correlations.

The QUALI-PALLI-FAM was not conceived in order to obtain a proxy measure of care quality from a relative instead of from a given patient, which is why we did not sample pairs of patients and their own relatives. By sampling patients (data taken from the QUALI-PALLI-PAT study [START_REF] Guirimand | Development and validation of a French questionnaire concerning patients' perspectives of the quality of palliative care: the QUALI-PALLI-Patient[END_REF]) and relatives separately, our goal was to obtain two parallel but independent measures of care provided at a site. Thus, comparisons of mean scores from the two questionnaires, the QUALI-PALLI-FAM and QUALI-PALLI-PAT (concerning unrelated patients), were performed at each site to investigate the congruence between patients' and relatives' perspectives. [START_REF] Guirimand | Development and validation of a French questionnaire concerning patients' perspectives of the quality of palliative care: the QUALI-PALLI-Patient[END_REF] 

Results

Description of study population

From March 2012 to April 2014, 170 relatives of palliative inpatients (90% had advanced stage cancer) completed the 46-item questionnaire; however, one site withdrew, thus preventing us from reaching the target sample size (Table 2). Twenty-one participants were excluded because of MD or ceiling effects; their characteristics were similar to those of the remaining ones, except that the remaining participants were more likely to be a spouse/partner of the patient (33% vs. 58%, p = 0.06; data not reported).

Face validity

The 12 pilot testers easily completed the questionnaire, with all items being fully understood. Thus, the initial version was left unmodified. In the clinical study, 104 participants (61.2%) provided questionnaires without MD but with some NA responses. Globally, 14.5% of the responses were missing (1106/7650); 21 questionnaires had either too many NR items (n = 11) or items with ceiling effects (n = 10).

Item selection

MD per item ranged from 0% to 7.6%. A total of 19 items presented a high rate of NR (n = 12) or ceiling effects (n = 14). However, due to our initial qualitative study, items 15 (pain relief), 20-21 (help and dignity), 29-32 (volunteers), 34-36 (staying with patient), and 41-45 (social or psychological support) were included in the analysis. [START_REF] Vedel | Patients', family caregivers', and professionals' perspectives on quality of palliative care: A qualitative study[END_REF] When pairs of items were highly correlated (r ≥ 0.70; p < 0.0001; items 10-11; 29-30; 31-32; 41-42; 43-44), the steering committee favoured items showing necessary improvements (depending on the structure, notably) or focused on the relative instead of the patient; thus only 9 items were discarded, leaving 36 items (Table 1).

Construct validity

The KMO was 0.64, and Bartlett's test was significant, indicating that the sample was adequate for EFA. After imputations, EFA on the resulting matrix of 36 items identified either a three-or fourfactor solution, as indicated by parallel analysis and MAP. On each initial solution, descending procedures led to a final set of 14 items across three factors. With regard to our qualitative study, 'Involvement with care' (item 13) was maintained despite cross-factoring, as well as 'philosophical or religious support of the patient' despite an unfavourable response distribution (40% NA).

The three factors could be interpreted as (i) organisation of care and availability of caregivers (6 items); (ii) medical information provision (4 items); and (iii) rest, confidence, and involvement of the relatives (4 items). This solution accounted for 62% of the total variance, while the model fit was quite good (root mean square error of approximation = 0.079). Table 3 shows the item loadings by factor, with their quality criteria. Average communality was 0.52. All items except two had a strong loading on only one factor, and the average load by factor was over 0.6 (Table 4). Therefore, the final QUALI-PALLI-FAM questionnaire included 14 specific items plus the item on global satisfaction.

Consistency

The mean subscale scores indicated a high level of satisfaction (Table 4). Cronbach's alpha was high overall (0.97) and good for all factors. Accordingly, reliability based on beta coefficients and Guttman G6 was good. The inter-item correlations indicated an adequate level of homogeneity (Table 4). Item-total correlations and item-scale correlations for the item's own subscale indicated internal consistency (Supplementary File 1). Inter-subscale correlations evidenced independence of factors (Supplementary File 2).

Stability

We confirmed the stability of the questionnaire by obtaining similar combinations of items within factors using either a Spearman correlation matrix, a principal axis factorisation method, or an oblimin rotation, except for item 13, which was moved once from factor 2 to factor 3 (not presented).

Factorisations performed across strata of characteristics showed consistency: more than twothirds of items belonged to similar factors, except for patient's age, relative relationship, and of course random split (100% agreement; Supplementary File 3a). The mean subscale scores were similar regardless of the characteristics of relatives or patients (Supplementary File 3b), but scores were higher, as expected, when general satisfaction was high, and also PCUs. These setting-related differences ranged from 0.2 to 0.4, while the difference between moderate and high satisfaction was approximately 0.3. When these comparisons between strata were performed at each of the 200 imputations and then summarised (data not shown), conclusions were roughly the same as those presented above, obtained on the final synthesis matrix.

Reproducibility

As the patients' conditions were too unstable, only 10 relatives performed the retest procedure, preventing statistical analysis.

External validation

FAMCARE scores were high (mean = 4.19, SD = 0.64). Global satisfaction with care (r = 0.56, p < 0.001), and subscale scores of the QUALI-PALLI-FAM were moderately correlated with FAMCARE scores, with the best correlation being with the QUALI-PALLI-FAM total score (r = 0.71, p < 0.001; Table 5).

The average global satisfaction scores from the QUALI-PALLI-FAM and QUALI-PALLI-PAT ranked the sites in the same order, but patients systematically tended to give higher scores than relatives (Figure 1 and Supplementary File 4).

Discussion

Our study involved the development and validation of the QUALI-PALLI-FAM questionnaire for assessing the quality of palliative care from the perspective of patients' relatives. This questionnaire contains 14 items exploring three domains: organisation of care and availability of caregivers; medical information provision; and confidence and involvement of relatives.

The QUALI-PALLI-FAM complements our patient multidimensional questionnaire, the QUALI-PALLI-PAT. [START_REF] Guirimand | Development and validation of a French questionnaire concerning patients' perspectives of the quality of palliative care: the QUALI-PALLI-Patient[END_REF] Each domain of the QUALI-PALLI-PAT except one (i.e. possibility for the patient to refuse care or volunteers) has one or more corresponding items on the QUALI-PALLI-FAM. This allows us to consider the concerns of patients and relatives regarding similar topics. Conversely, only two items were specific to the QUALI-PALLI-FAM: confidence in the team (item 39) and appreciation of patient's well-being (item 22). The three domains explored by the QUALI-PALLI-FAM are in agreement with the results of previous qualitative studies. [START_REF] Wentlandt | Quality of Care and Satisfaction With Care on Palliative Care Units[END_REF][START_REF] Dy | RAND-Southern California Evidence-Based Practice Center. A systematic review of satisfaction with care at the end of life[END_REF] Our results highlight that the availability of professional caregivers is an essential component of the quality of palliative care, and this aspect has been understated in previous questionnaires. [START_REF] Vedel | Patients', family caregivers', and professionals' perspectives on quality of palliative care: A qualitative study[END_REF][START_REF] Guirimand | Development and validation of a French questionnaire concerning patients' perspectives of the quality of palliative care: the QUALI-PALLI-Patient[END_REF][START_REF] Dy | RAND-Southern California Evidence-Based Practice Center. A systematic review of satisfaction with care at the end of life[END_REF] Medical communication and involvement in care were also reported as essential factors of quality care, although these aspects of care are not a priority for health care professionals. [START_REF] Caswell | Communication between family carers and health professionals about end-of-life care for older people in the acute hospital setting: a qualitative study[END_REF][START_REF] Curtis | A measure of the quality of dying and death. Initial validation using after-death interviews with family members[END_REF][START_REF] Higgins | Caregiver evaluation of the quality of end-of-life care (CEQUEL) scale: the caregiver's perception of patient care near death[END_REF] Our study shows that the layout of the unit and rooms was a key point for the perception of quality of care, as was the atmosphere of the setting, which again distinguishes patients and relatives from professionals. [START_REF] Wentlandt | Quality of Care and Satisfaction With Care on Palliative Care Units[END_REF] Our study shows that relatives rated the quality of care as high globally and for each of the three subscales. This high level of satisfaction is frequently observed in clinical trials, and the ceiling effects limit the comparison of various palliative settings. However, we observed higher scores on the three subscales in PCUs. This might be because PCUs may be considered the gold standard, providing extensive support and having abundant resources and highly trained staff. [START_REF] Wentlandt | Quality of Care and Satisfaction With Care on Palliative Care Units[END_REF][START_REF] Aoun | Reliability testing of the FAMCARE-2 scale: measuring family carer satisfaction with palliative care[END_REF][START_REF] Teresi | Performance of the Family Satisfaction with the End-of-Life Care (FAMCARE) measure in an ethnically diverse cohort: psychometric analyses using item response theory[END_REF][START_REF] Lo | The FAMCARE-Patient scale: Measuring satisfaction with care of outpatients with advanced cancer[END_REF] The robust method used to develop and validate the QUALI-PALLI-FAM makes it a sound and valid instrument, which meets most of the criteria formalised in the COSMIN checklist (www.cosmin.nl/cosmin_checklist.html). [START_REF] Terwee | Rating the methodological quality in systematic reviews of studies on measurement properties: a scoring system for the COSMIN checklist[END_REF][START_REF] Terwee | COSMIN methodology for evaluating the content validity of patient-reported outcome measures: a Delphi study[END_REF] The instrument was developed based on a conceptual model, with a target population and a delineated context of use. The content relied on a previous qualitative study, and concept elicitation was completed through a pilot test of comprehensibility. Construct validity was based on EFA, while the stability of the structure was checked against several factors. A satisfactory interpretation of the final subscales was achieved. The stability observed in the three domains regardless of the characteristics of patients and relatives allows the QUALI-PALLI-FAM to be used irrespective of the case-mix of patients. The stability across various settings was a key result allowing comparison between PCUs and standard medical wards with palliative care teams. Differences in satisfaction according to relatives' gender or age were weak, thus not supporting Porter's discrepancy theory. [START_REF] Medigovich | Predictors of family satisfaction with an Australian palliative home care service: a test of discrepancy theory[END_REF] Several limitations to this study should be mentioned. First, the health care team and research assistant discussed the choice of family members, which may have caused selection bias. An independent selection method needs to be used in the future. Second, relatives may have withheld their criticisms or complaints so as not to risk displeasing the health care team. [START_REF] Teresi | Performance of the Family Satisfaction with the End-of-Life Care (FAMCARE) measure in an ethnically diverse cohort: psychometric analyses using item response theory[END_REF] However, as the questionnaires were provided in a written format by a research assistant independent of the health care team, this risk may have been reduced. Third, the total sample size was smaller than expected, which prevented us from performing a sample split for a confirmatory factorial analysis on the second subsample. Our sample size nevertheless appeared sufficient both in view of the responder-to-item and mean item-to-factor ratios, and the high value of the loadings, averaging near 0.7 for each factor, while the structure appeared stable. [START_REF] Maccallum | Sample Size in Factor Analysis: The Role of Model Error[END_REF] Fourth, the study found a relatively high proportion of items with ceiling effects and NA responses, which may reflect the top-notch palliative services provided by a team already committed to a high-quality approach. Finally, it was not possible to conduct testretest validation, as patients' length of stay was too short (median around 12 days). A period of 48 hours after admission was necessary before completing the questionnaire, and patients' clinical conditions were too unstable. For the same reason, we could not assess inter-rater reliability.

Conclusion

The QUALI-PALLI-FAM questionnaire appears to be a valid, reliable, and well-accepted Frenchlanguage tool that assesses the quality of and satisfaction with inpatient palliative care from the point of view of patients' relatives, and can be used in combination with the patient questionnaire QUALI-PALLI-PAT (Supplementary File 5; French version). Tested in different types of palliative care wards, the QUALI-PALLI-FAM questionnaire is usable as a 'one-size-fits-all' questionnaire for inpatient palliative care. The shortness of the final form allows its periodic use to evaluate the quality of care through its three domains. A larger study involving a higher number of settings and participants is nevertheless mandatory to assess the promises of this tool.

The QUALI-PALLI-FAM and QUALI-PALI-PAT results highlight the importance of caregivers' availability. Quality of care does not only depend on the effectiveness of technical care (i.e., time spent in quantifiable clinical interactions) but also on the creation of a caregiver-patient relationship. This relationship requires caregivers to be available for informal interactions, which are neither quantifiable nor predictable. Consequently, a purely accounting and technical management of caregivers' working time would lead to a decline in the overall quality of palliative care. 

  

Table 1 . Initial questionnaire tested by relatives

 1 For each item, the percentages of uninformative (italicized if ≥ 25%) and ceiling responses (italicized if ≥ 90%) are reported. The 14 items retained in the final questionnaire are in bold type.

	Uninformative	Ceiling
	response	response
	percentage	percentage

feel involved in the care and decisions concerning my relative

  

	Q24	My relative can rest as much as he/she wishes	2.9	87.3
	Functioning of the unit		
	Q25	Caregivers are available	2.9	80.0
	Q26	Doctors are available	7.1	69.6
	Q27	There is excellent coordination in the unit	14.1	79.5
	Q28	The atmosphere in the unit is very good	12.4	91.3
	Q29	I can take advantage of the presence of volunteers if I wish to do so 39.4	96.1
	Q30	My relative can take advantage of the presence of volunteers if	37.1	95.3
		he/she wishes to do so		
	Q31	My relative feels he/she can refuse the presence of volunteers	37.1	94.4
	Q32	I feel I can refuse the presence of the volunteers	36.5	96.3
	Q33	I always feel welcome in the unit	3.5	92.7
	Q34	I can go to my relative whenever I want	1.8	98.8
	Q35	I can stay with my relative for as long as I want	2.9	97.0
	Q36	There are good accommodation and catering options available to	34.7	80.2
		me		
	Q37	There are places in the unit where I can rest outside the room	16.5	83.1
	Q38	I know that even in my absence, my relative isn't alone	11.2	72.8
	Q39	I am reassured when I leave the unit	2.9	74.5
	Q40	I have confidence in the care of my relative even in my absence	1.2	91.7
	Q41	I can see a psychologist when I need one	33.5	88.5
	Q42	My relative can see a psychologist when he/she needs one	25.9	93.7
	Q43	I can see a social worker when I need one	40.0	85.3
	Q44	My relative can see a social worker when he or she needs it	8.8 40.0	70.3 89.2
	Q14	My relative gave his/her consent for me to be informed	15.9	95.1
	Wellbeing of my relative		
	Q15	The utmost is done to relieve my relative's pain	3.5	92.1
	Q16	My relative's pain is quickly taken care of when it is reported	5.3	89.4
	Q17	The utmost is done for my relative to be comfortable	0.6	89.3
	Q18	Carers quickly respond to my relative's requests	5.3	78.3
	Q19	The utmost is done when my relative is anxious, worried, or sad	10.0	75.2
	Q20	My relative receives appropriate help when he/she eats	29.4	64.2
	Q21	A bedpan or toileting assistance is offered to him/her in a respectful	31.8	91.4
		way		
	Q22	I feel my relative is generally relaxed	5.3	44.7
	Q23	The bedroom and the unit provide a calm and restful	1.2	81.5
		environment		

Q45 My relative can talk to someone about philosophical or religious issues if he/she wishes

  

		44.1	95.8
	Global satisfaction
	Q46	Overall, what is your level of satisfaction?

Table 2 . Patient and relative characteristics

 2 

	Characteristics	Relatives (n=170)	Patients (n=170)
	Age (years)		
	Mean±SD 59.5±14.7	65.9±15.6
	Min-Max	23-95	18-99
	<50	26%	
	50-59	26%	
	60-69	25%	
	≥70	23%	
	Gender		
	Women	65.4%	51.7%
	Setting		
	No PCU		41%
	PPS		
	≥60%		12%
	40-50%		30%
	≤30%		58%
	Relationship to patient		
	Husband/wife/partner	55%	
	Child	21%	
	Parent	11%	
	Other	13%	
	SD: standard deviation; PPS: Palliative Performance Scale (French version 2);
	PCU: palliative care unit.		

Table 3 .

 3 Exploratory factorial analysis (oblimin rotation): loadings and quality criteria

	Item	F1	F2	F3	Uniqueness	Complexity KMO SMC
	1 I have received very clear information	0.00 0.73 0.02	0.45	1.0	0.76	0.55
	concerning the evolution of his/her state of					
	health					
	3 I have received very clear information	0.11 0.56 -0.17	0.68	1.3	0.72	0.40
	concerning the possible adverse effects of					
	treatments					
	5 It is difficult to meet the doctor who deals with	0.11 0.57 0.06	0.57	1.1	0.80 0.51
	my relative					
	6 The doctors answer all my question	-0.02 0.81 0.01	0.35	1.0	0.74	0.62
	13 I feel involved in the care and decisions	-0.27 0.48 0.52	0.49	2.5	0.75 0.46
	concerning my relative					
	16 My relative's pain is quickly taken care of when	0.74 0.06 -0.15	0.51	1.1	0.82 0.54
	it is reported					
	18 Carers quickly respond to my relative's requests 0.69 0.13 0.11	0.33	1.1	0.86 0.65
	22 I feel my relative is generally relaxed	0.44 -0.08 0.23	0.69	1.6	0.79 0.40
	23 The bedroom and the unit provide a calm and	0.61 0.09 0.07	0.53	1.1	0.85 0.52
	restful environment					
	25 Caregivers are available	0.84 -0.10 -0.06	0.40	1.0	0.78 0.61
	27 There's excellent coordination in the unit	0.73 0.25 -0.01	0.27	1.2	0.87	0.70
	37 There are places in the unit where I can rest	0.08 0.02 0.74	0.37	1.0	0.72	0.58
	outside the room					
	39 I am reassured when I leave the unit	0.39 -0.15 0.50	0.50	2.1	0.84 0.48
	45 My relative can talk to someone about	-0.03 -0.06 0.68	0.58	1.0	0.62 0.47
	philosophical or religious issues if he/she wishes					

KMO: Kaiser-Meyer-Olkin; SMC: squared multiple correlations; F1, F2, F3: factors.

Table 4 .

 4 Validity of convergence and reliability

	Factor	No. items	Loadings mean	Subscale score mean [median] (SD)	Cronbach's α	Beta (minimum split-half reliability)	Guttman G6	Spearman inter-item correlation: mean [median] (min-max)
	Factor 1	6	0.68	3.64 [3.83] (0.4)	0.86	0.81	0.88	0.45 [0.46] (0.33-0.53)
	Factor 2	4	0.67	3.43 [3.50] (0.6)	0.77	0.68	0.80	0.45 [0.44] (038-0.56)
	Factor 3	4	0.61	3.49 [3.75] (0.6)	0.74	0.70	0.78	0.44 [0.42] (0.36-0.54)

Table 5 .

 5 External validation: correlations of QUALI-PALLI-FAM factors and global satisfaction with FAMCARE scores

		Factor 1	Factor 2	Factor 3	Total score
	FAMCARE	0.53, p<0.001	0.63, p<0.001	0.5, p<0.001	0.71, p<0.001
	Global satisfaction	0.41, p<0.001	0.34, p<0.001	0.27, p<0.001	0.42, p<0.001
	Spearman correlation: rho, two-sided p-value.		
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