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INTRODUCTION

Delaying nursing home placement of older adults is a major public health challenge. Up to 90% of patients with major neurocognitive disorders (NCD) would require nursing home placement before death [START_REF] Smith | Risk factors for nursing home placement in a populationbased dementia cohort[END_REF]. Nursing home placements represent high costs for the health care system, the patient and their relatives. Nursing home placement costs 1.8 fold higher than professional cares provided to patients with major NCD living at home i.e. an average of 4,491 Euro per month in nursing home based on published data of 8 European countries [START_REF] Wübker | Costs of care for people with dementia just before and after nursing home placement: primary data from eight European countries[END_REF]. While the number of NCD cases worldwide is estimated at 47.5 million, this number is expected to triple by 2050 due to population aging [START_REF]Alzheimer's Disease International[END_REF]. The burden of nursing home placement as well as its overall cost is then likely to increase [START_REF] Wortmann | Dementia: a global health priority -highlights from an ADI and World Health Organization report[END_REF].

For patients and their relatives, nursing home placement has been described as a critical life event [START_REF] Livingston | Making decisions for people with dementia who lack capacity: qualitative study of family carers in UK[END_REF]. Most of the patients would prefer remaining at home [START_REF] Luppa | Prediction of institutionalization in the elderly. A systematic review[END_REF], and nursing home placement is associated with several negative outcomes such as restricted quality of life [START_REF] Olsen | Differences in quality of life in home-dwelling persons and nursing home residents with dementia -a cross-sectional study[END_REF] [8], and increased mortality [START_REF] Wolinsky | The Risk of Nursing Home Placement and Subsequent Death Among Older Adults[END_REF]. Although the placement could alleviate caregiver burden, nursing home caregivers rate their health poorer than caregivers providing care at home [START_REF] Port | Families Filling the Gap: Comparing Family Involvement for Assisted Living and Nursing Home Residents With Dementia[END_REF]. Many caregivers continue to assist with financial and legal affairs, make arrangements for medical care, and provide emotional support and physical care after nursing home placement [11 12]. In addition, many of them experience feeling of disruption, sadness, guilt over placement, and uncertainty about the future [START_REF] Garity | Caring for a family member with Alzheimer's disease: coping with caregiver burden post-nursing home placement[END_REF] [14] [START_REF] Sury | Moving in: adjustment of people living with dementia going into a nursing home and their families[END_REF].

In order to postpone nursing home placement, it is of crucial importance to identify its putative risk factors, some of which could possibly be modified. In the past two decades, a number of predictors of nursing home placement have been identified, including cognitive impairment, functional limitations, some behavioral or neuropsychiatric symptoms, as well as caregiver burden [6 14 [START_REF] Gnjidic | Mild Cognitive Impairment Predicts Institutionalization among Older Men: A Population-Based Cohort Study[END_REF][START_REF] Okura | Neuropsychiatric Symptoms and the Risk of Institutionalization and Death: The Aging, Demographics, and Memory Study: NEUROPSYCHIATRIC SYMPTOMS, INSTITUTIONALIZATION, AND DEATH[END_REF][START_REF] Toot | Causes of nursing home placement for older people with dementia: a systematic review and meta-analysis[END_REF][START_REF] Eska | Predictors of Institutionalization of Dementia Patients in Mild and Moderate Stages: A 4-Year Prospective Analysis[END_REF][START_REF] Dorenlot | Major depression as a risk factor for early institutionalization of dementia patients living in the community[END_REF][START_REF] Yaffe | Patient and caregiver characteristics and nursing home placement in patients with dementia[END_REF] [START_REF] Hatoum | Predicting time to nursing home placement based on activities of daily living scores -a modelling analysis using data on Alzheimer's disease patients receiving rivastigmine or donepezil[END_REF]. Questions asked by healthcare decision-makers now mostly relate to the magnitude of effects of these risk factors, and the proportion of nursing home placements attributable to these, in order to prioritize and plan public health interventions, as well as to implement adequate changes in clinical practice. Previous studies have shown effects of different magnitude, possibly due to methodological differences (follow-up time, study setting, measurements of outcome and predictors, confounders taken into account). Furthermore, as emphasized by previous authors, the differences in organization of cares provided to patients with cognitive impairment between countries, as well as cultural differences may impact the role of predictors of nursing home placement [START_REF] Afram | Reasons for Institutionalization of People With Dementia: Informal Caregiver Reports From 8 European Countries[END_REF], thus illustrating the need for further research aimed to enhance the understanding of factors implicated in the risk of nursing home placement in different contexts.

Moreover, only few estimations of the fraction of nursing home placements attributable to both patients symptoms due to NCD and caregiver burden are available, even if the caregiver burden appears as the strongest risk factor accessible to interventions [START_REF] Eska | Predictors of Institutionalization of Dementia Patients in Mild and Moderate Stages: A 4-Year Prospective Analysis[END_REF].

The objectives of this study were to estimate the association between a set of predictors and nursing home placement and to estimate the fraction of nursing home placements attributable to cognitive impairment, neuropsychiatric symptoms, functional limitations and caregiver burden, in patients with cognitive complaint, at any stage of NCD.

METHODS

The MEMORA cohort, health insurance and hospital databases

The current study has been carried out on data of the MEMORA real-life cohort, which aims to assess the determinants of functional decline, cognitive impairment and neuropsychiatric symptoms and behavioral disorders of outpatients. The MEMORA study is based on data from medical records as well as complementary information on outpatients from the Clinical and Research Memory Centre of Lyon (Lyon Institute For Elderly, University Hospital of Lyon, France). The MEMORA study data are also linked with the public health insurance data available from the regional Primary Health Fund and with the hospital data of the French hospital discharge database PMSI (Programme de médicalisation des systèmes d'information).

The inclusion criteria in the MEMORA study are: attending a medical evaluation with a neurologist or a geriatrician in the memory center (MC), whatever the cognitive stages (cognitive complaint, either expressed by the patient or one of their relatives, at any stage of the NCD), and living at home. The exclusion criteria are: living in nursing home, being under guardianship or hearing or visual impairment preventing cognitive assessment.

In terms of ethical and legal considerations, information is individually provided to the patients and their informal caregivers at inclusion, and they can oppose their participation in the research. The authorization for handling personal data has been granted by the national data protection commission: 06/08/2010.

The current study focused on a sample of outpatients included between 2012 and 2017 and for whom public health insurance data from the regional Primary Health Fund were available.

Measurements Primary outcome: nursing home placement

The dates of nursing home placement were extracted from the health insurance database of the regional Primary Health Fund. For patients admitted in nursing home during follow-up, the delay before admission was calculated as the time between the date of the first medical examination at the MC and the date of nursing home placement. For patients without nursing home placement, time was censured at 30 months or at death if it occurred beforehand.

Cognitive evaluation

Global cognition was assessed with the Mini Mental State Examination (MMSE), a brief cognitive screening instrument that included tests of memory, orientation, language, praxis and attention [START_REF] Folstein | Mini-mental state: A practical method for grading the cognitive stade of patients for the clinician[END_REF]. This test yields a single cognitive function score ranging from 0 (severe cognitive impairment) to 30 (no impairment).

Diagnosis stage and etiologies were determined by a neurologist, a geriatrician, or a psychiatrist in the MC. Patients with a subjective cognitive complaint with normal neuropsychological performance were considered as having subjective cognitive disorders. Mild and major neurocognitive disorders (NCD), which were previously known as mild cognitive impairment and dementia, respectively, were identified using the Diagnosis and Statistical Manual of mental disorders (DSM-V) nomenclature [START_REF]Diagnostic and Statistical Manual of Mental Disorders[END_REF]. The etiologies were identified as follows:

Alzheimer's disease (AD), AD with cerebrovascular component, cognitive disorders of vascular origin, Lewy body disease, frontotemporal degeneration, Parkinson's disease and Parkinson's syndroma, psychiatric disorders, other disorders/undetermined, and no trouble.

Functional limitations

The functional limitations were assessed using the summary score of the instrumental activities of daily living scale (IADL) [START_REF] Lawton | Assessment of older people: self-maintaining and instrumental activities of daily living[END_REF]. The IADL assesses patient's abilities in 8 instrumental activities: ability to make telephone calls, to go grocery shopping, to prepare meals, to do housekeeping, to do laundry, to move and use transportation, to take medications, and to handle finances. The IADL score ranges from 0 to 8. Usually, the higher the IADL score, the higher the functional autonomy. Nevertheless, we have considered the reverse score in order to determine the effect of functional limitations, a score of 8 meaning a higher level of functional limitations in the current study.

Neuropsychiatric symptoms

Neuropsychiatric symptoms were assessed using the Neuropsychiatric Inventory (NPI) [START_REF] Cummings | The Neuropsychiatric Inventory: comprehensive assessment of psychopathology in dementia[END_REF], including 12 neuropsychiatric symptoms or behavioral disorders: delusions, hallucinations, depression, agitation, anxiety, apathy, disinhibition, irritability, elation, aberrant motor behaviors, sleep disorders, and eating disorders. Both the frequency (4point scale) and the severity (3-point scale) of each item are evaluated, and the NPI is summarized by a score ranging from 1 to 144, a higher score indicating a greater number/severity of disorders. In the current study, we have considered the overall NPI score, as well as 12 dummy variables indicating the presence of each neuropsychiatric symptom or behavioral disorder.

Sociodemographic characteristics

The patients sociodemographic characteristics considered in the study were: age, sex, marital status (single, married/in couple, divorced/separated, widowed, unspecified), educational level (nil, primary, secondary, tertiary) and lifestyle (at home with spouse, at home with relatives, at home alone with relatives in the neighborhood, at home alone without relatives in the neighborhood, other lifestyle).

Comorbidities

The presence of comorbidities was obtained from the French hospital discharge database. We focused on a set of comorbidities which were previously shown to increase the risk of Alzheimer's disease [11 28]: hypertension, hypercholesterolemia, diabetes mellitus, stroke and head trauma. In this study, we have considered the presence of each of these comorbidities over the whole follow-up.

Caregiver covariates

The relationship between the patients and their caregivers was considered (spouse, child/stepchild/grandchild, brother/sister/niece/nephew, other unspecified caregiver, no caregiver). The subjective caregiver burden was assessed using the validated short version of the Zarit Burden Inventory, which was previously developed for routine medical care [START_REF] Revel | Construction d'une échelle simplifiée pour la détection en médecine générale du fardeau de l'aidant d'une personne âgée dépendante[END_REF]. The score ranges from 0 (no burden) to 7 (higher burden). As previously reported [START_REF] Dauphinot | Risk Factors of Caregiver Burden Among Patients with Alzheimer's Disease or Related Disorders: A Cross-Sectional Study[END_REF], the questionnaire included seven questions about the impact of caregivers' help on their family or professional life, on their physical and mental health, the problem of non-recognition, the fear for the parent's future, the wish to be helped and the feeling of a global load.

The potential predictors of nursing home placement were collected at baseline, except for comorbidities that were identified throughout the patient pathway.

Statistical analyses

The MICE method (Multivariate Imputations by Chained Equations) was applied to replace missing values for the following variables: marital status (5% of missing values), education (15%), lifestyle (0.1%), relationship with the caregiver (1%), MMSE score (9%), NPI score (18%), and MiniZARIT score (12%) [START_REF] Zhang | Multiple imputation with multivariate imputation by chained equation (MICE) package[END_REF]. This method has jointly imputed the covariates and allowed to preserve the relationships between variables. The nursing home placement and all the above cited factors were included in the imputation model.

The patients' characteristics were described overall and according to the occurrence of nursing home placement using means and 95% confident intervals (CI) or frequency distributions as appropriate. The characteristics were compared between patients admitted in nursing home and those who remained at home using Pearson's chi-square test, or Fisher's exact test.

Cox proportional hazards models were performed to assess the relationship between predictors and incident nursing home placement and to calculate crude and adjusted Hazard Ratios (HRs) and 95%CI. The sample was truncated at 30 months to preserve the proportional hazards assumption (105 patients were excluded). In the multivariate analyses, two settings were analyzed: setting (i) with the NPI considered as a continuous variable, and setting (ii) with each neuropsychiatric symptom or behavioral disorder of the NPI individually taken into account. For each model, we examined whether the relationship between the neuropsychiatric symptoms and the nursing home placement was mediated by functional limitations (IADL limitation score) or caregiver burden (MiniZARIT score).

An extension of population attributable fraction (PAF) for cohort studies was used to assess the fraction of nursing home placement attributable to the risk factors [START_REF] Chen | Attributable risk function in the proportional hazards model for censored time-toevent[END_REF].

A p-value < 0.05 was considered as statistically significant. Analyses were performed using R software (version 3.5.0; R Foundation for Statistical Computing, Vienna, Austria).
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RESULTS

The study included 2 456 patients, with a follow-up truncated at 30 months. Among them, 16.2% were admitted in nursing home at the end of the follow-up. The average delay before the nursing home placement was 16.3 months (95% CI= [15.5-17.1]).

Characteristics of the study sample

Table 1 reports the characteristics of the study population according to the admission to a nursing home. Patients admitted to a nursing home during the follow-up period were older than those who remained at home (83. 

Predictors of nursing home placement

Table 2 reports the frequency of patients placed in nursing home according to the potential predictors and the crude HRs estimated from a Cox regression. The proportion of patients placed in a nursing home exceeded 30% in patients who had a head trauma or head injury during their care pathway, and in patients with a diagnosis of probable AD with a cerebrovascular component. Regarding the crude HRs, a one-point increase in NPI, MMSE, IADL or MiniZARIT scores multiplied the risk of nursing home placement by 1.02, 1.04, 1.20, and 1.28, respectively. Table 3 and Table 4 present the adjusted HRs in settings (i) with the NPI score as continuous, and (ii), with each neuropsychiatric symptom or behavioral disorder of the NPI. In both settings, a first model (Model 1) without IADL limitation score and caregiver's covariates was performed. In model 1, a dose-response relationship between MMSE and nursing home placement was observed: the lower the MMSE, the higher the risk of nursing home placement. When introducing the IADL limitation score in the settings (i) and (ii) Between 38 and 43% of nursing home placements were attributable to caregiver burden.

DISCUSSION

In this longitudinal study of outpatients of a memory center, the fraction of nursing home placement attributable to either caregiver burden or functional limitations was estimated between 35 and 43%. Between 20 and 25% of nursing home placements were due to cognitive impairment while less than 16% were attributable to neuropsychiatric symptoms or behavioral disorders. Higher cognitive impairment, functional limitations, caregiver burden and age increase the risk of nursing home placement in these patients with cognitive complaint or at any stage of NCD, which is consistent and complementary with previous findings conducted in persons with major NCD already triggered [START_REF] Cepoiu-Martin | Predictors of long-term care placement in persons with dementia: a systematic review and meta-analysis: Predictors of LTC placement in persons with dementia[END_REF] [18] [START_REF] Yaffe | Patient and caregiver characteristics and nursing home placement in patients with dementia[END_REF]. As expected, the major NCD stage which manifests itself by pooper cognition, functional impairment and behavioral disorders, was associated with a higher risk of nursing home placement.

Concerning neuropsychiatric symptoms, results of this study differ depending on the adjustment for caregiver's covariates. The associations between the NPI score, symptoms of anxiety or agitation and the nursing home placement were mediated by the caregiver burden. On the other hand, patients with apathy or aberrant motor behaviors had a higher risk of nursing home placement independent of caregiver burden. This contrasting result on the role of the caregiver burden as a mediator in the relationships between neuropsychiatric symptoms or behavioral disorders and nursing home placement is in line with a previous study which also finds different effects of caregiver burden depending on the behavior disturbances [START_REF] Gaugler | Does Caregiver Burden Mediate the Effects of Behavioral Disturbances on Nursing Home Admission?[END_REF]. More precisely, our result on apathy as an independent predictor of nursing home placement is consistent with Bakker et al. in communitydwelling patients with dementia [START_REF] Bakker | Predictors of the Time to Institutionalization in Young-Versus Late-Onset Dementia: Results From the Needs in Young Onset Dementia (NeedYD) Study[END_REF]. In another study, Scarmeas et al. suggested that delusions and hallucinations increased the risk of nursing home placement while this result is not observed in the present study [START_REF] Scarmeas | Delusions and Hallucinations Are Associated With Worse Outcome in Alzheimer Disease[END_REF]. However, similar to our results, in Gilley et al. delusions were not associated with the risk of nursing home placement [START_REF] Gilley | Influence of behavioral symptoms on rates of institutionalization for persons with Alzheimer's disease[END_REF]. Another observation is that depression was not associated with an increased risk of nursing home placement in our study, in contrast to previous findings by Okura et whereas we considered the presence of depression assessed with the NPI (37%). The possible explanation of the difference with Okura et al. is less obvious. Similar to our study, the authors have also used the NPI to assess depression (prevalence of 25% to 36% depending of the cognitive stages), and their study was conducted in elderly people at different stages of cognitive impairment. The significant relationship between sleep disorders evaluated in the NPI and lower risk of nursing home placement was not expected. The reason for this observation remains unclear. Nevertheless, this last result has to be interpreted with caution since sleep disorders were self-reported, and not based on measures with electroencephalogram or polysomnography.

A strength of this study is to provide an estimation of attributable fractions that may help decision-makers, for instance to prioritize prevention measures on the reduction of caregiver burden. Another interesting characteristic is the large collection of data in a real-life context of patients with cognitive complaint or any stages of NCD allowing to reflect the current care practice, especially since the data were collected recently [START_REF] Maisonneuve | Données de vie réelle et recherche clinique: le complément des données des essais randomisés[END_REF]. This context has allowed for an evaluation of risk factors for nursing home placement not only among patients with major NCD, but also in patients with subjective cognitive complaint or at early stage of NCD e.g. mild NCD, among whose interventions could be implemented more earlier. Measurement biases are probably negligible in the present study because reliable and international scales were used to measure cognitive impairment, functional limitations, neuropsychiatric symptoms, and caregiver burden. In addition, nursing home placement as well as comorbidities were issued from administrative data, a source of data that is less likely to be biased than declarative variables [START_REF] Stone | The Science of Real-Time Data Capture: Self-Reports in Health Research[END_REF].

Our study has several limitations that should be taken into account. As in all observational studies, confounding and selection bias may have arisen. There is probably a confounding bias due to the absence in the models of covariates reflecting the use of health care services (nurse aides, home health aides, home care aides) [START_REF] Cepoiu-Martin | Predictors of long-term care placement in persons with dementia: a systematic review and meta-analysis: Predictors of LTC placement in persons with dementia[END_REF]and some comorbidities such as incontinence [START_REF] Luppa | Prediction of institutionalization in the elderly. A systematic review[END_REF] [START_REF] Eska | Predictors of Institutionalization of Dementia Patients in Mild and Moderate Stages: A 4-Year Prospective Analysis[END_REF]. Nevertheless the direction of the bias remains unclear. The high prevalence of patients placed in a nursing home (16%) may reflect the setting of the study in a MC. In the MC, the proportion of patients with major NCD was higher (40.6%) than in the general population at similar age i.e the prevalence of major NCD has been estimated at 7.4% in people aged between 75 and 79 years old and 12.9% in people aged between 80 and 84 years old in Western Europe [START_REF] Prince | The global prevalence of dementia: a systematic review and metaanalysis[END_REF]. The reason of this difference may be that MCs in France are dedicated to the care of patients with a cognitive impairment [START_REF] Duff | The 2008-2012 French Alzheimer Plan: Description of the National Alzheimer Information System[END_REF]. This study was conducted in one center, in which the health care organization could differ from other memory centers. The context of the present study should then be taken into account before the generalization of these results.

CONCLUSION/RELEVANCE

Our findings suggest that a high proportion of nursing home placement is attributable to caregiver burden, and to functional limitations, and to a lesser extent to cognitive impairment and neuropsychiatric symptoms and behavioral disorders in patients in MC.

This study supports the targeting of reduction of caregiver burden and functional limitations among patients in MC at any stage of NCD, in order to delay the nursing home placement [START_REF] Livingston | Dementia prevention, intervention, and care[END_REF].

Figure 1 Population Attributable Fraction (PAF) legend: full line = Population Attributable Fraction (PAF) estimation ; dashed line = 95% CI * we have considered here the reverse score MMSE (the higher the MMSE limitation score, the higher the cognitive disorders) so that the PAF's interpretation is the same for the 4 scores. 

  3 [82.7-83.9] vs 79.0 [78.7-79.4]).Patients admitted in nursing home had poorer health compared to those remaining at home: 59% of them had a MMSE score inferior to 20 (vs 43% of non-placed), the average of IADL limitation score was 4.7 [4.1-4.9] (vs 3.6 [3.5-3.7]), and the average of the NPI score was 22.7 [20.9-24.3] (vs 16.8[16.1-17.5]). Almost all the neuropsychiatric symptoms or behavioral disorders evaluated in the NPI were overrepresented in patients admitted in a nursing home. Concerning the diagnosis stage, 55% of patients placed in nursing home had major NCD vs 38% in the group of patients with no nursing home placement. The caregiver burden was greater in patients admitted in nursing home: the average of MiniZARIT score was 3.8[3.6-4.0] vs 2.8 [2.7-2.9].

  (see Model 2), this dose-response relationship remained in setting (ii). In setting (ii) Model 2, a one-point increase in IADL limitation score multiplied the risk of nursing home placement by 1.15 [1.09-1.21] (results were similar in setting (i)). A set of neuropsychiatric symptoms and behavioral disorders was also significant in this Model 2. Patients with apathy (HR=1.40 [1.09-1.80]), aberrant motor behaviors (HR=1.38 [1.09-1.73]), agitation (HR=1.30 [1.00-1.68]), or anxiety (HR=1.31 [1.05-1.64]) had higher risk of nursing home placement. The introduction of the caregiver's covariates in the models (See Model 3) had little impact on the relationship between the MMSE and the nursing home placement. The estimation associated with IADL limitation score was a little more impacted since a one-point increase in the IADL limitation score multiplied the risk of nursing home placement by 1.09 [1.03-1.15] in setting (ii). The estimations associated with neuropsychiatric symptoms (setting (ii)) were more impacted, with agitation and anxiety which did not remain significant. Only apathy and aberrant motor behaviors remained associated with a higher risk of nursing home placement in setting (ii) Model 3. Note that sleep disorders was associated with a lower risk of nursing home placement. A one-point increase in the MiniZARIT score multiplied the risk of nursing home placement by 1.17 [1.10-1.25].

Figure 1

 1 Figure1illustrates the adjusted attributable fractions of the MMSE, the NPI, the IADL

  

  al., Gilley et al., and Dorenlot et al. [17 20] [17] [36]. One can note that in Dorentot et al., and Gilley et al. the study has been conducted in community patients with major NCD and did not include earlier stages of the NCD. Moreover Dorentot et al. considered major depression (25%),

Table 1 :

 1 Characteristics of study population according nursing home placement

		Total			Placed	Non placed	p value (Chi square
		n=2456	%	n=411	16.2%	n=2 045	83.8%	test)
	Age (mean, 95% CI)	79.8	[79.4-80.1]	83.3	[82.7-83.9]	79.0	[78.7-79.4]	< 0.001
	Sex							0.020
	Male	953	38.8	138	33.6		39.9	
	Female	1503	61.2	273	66.4		60.2	
	Marital status							< 0.001
	Married/in couple	1358	55.3	177	43.1		57.8	
	Divorced/separated	211	8.6	38	9.3		8.5	
	Widowed	733	29.9	164	39.9		27.8	
	Single	103	4.2	25	6.1		3.8	
	Unspecified	51	2.1	7	1.7		2.2	
	Educational level							0.028
	Nil	458	18.7	64	15.6		19.3	
	Primary	830	33.8	164	39.9		32.6	
	Secondary	815	33.2	130	31.6		33.5	
	Tertiary	353	14.4	53	12.9		14.7	
	Lifestyle at baseline							< 0.001
	At home with its husband/spouse	1309	53.3	163	39.7		56.0	
	At home with relatives	165	6.7	24	5.8		6.9	
	At home, alone, with relatives in the							
	neighborhood	689	28.1	160	38.9		25.9	
	At home, alone, without relatives in							
	the neighborhood	211	8.6	40	9.7		8.4	
	Other lifestyle	82	3.3	24	5.8		2.8	
	MMSE							< 0.001
	MMSE score (mean, 95% CI)	19.0	[18.8-19.3]	17.2	[16.5-17.8]	19.0	[19.1-19.7]	< 0.001
	[0,10[	371	15.1	69	16.8		14.8	
	[10,20[	751	30.6	174	42.3		28.2	
	[20,26[	781	31.8	128	31.1		31.9	
	[26,30]	553	22.5	40	9.7		25.1	
	IADL autonomy score (mean, 95%							
	CI)	4.2	[4.1-4.3]	3.3	[3.1-3.5]	4.4	[4.3-4.5]	< 0.001
	IADL limitation score (mean, 95% CI)	3.8	[3.7-3.9]	4.7	[4.1-4.9]	3.6	[3.5-3.7]	< 0.001
	NPI score (mean, 95% CI)	17.8	[17.2-18.4]	22.7	[20.9-24.3]	16.8	[16.1-17.5]	< 0.001
	Presence of (n=2078)							
	Delusions	440	17.9	101	24.6		16.6	< 0.001
	Hallucinations	188	7.7	45	11.0		7.0	< 0.001
	Agitation	438	17.8	106	25.8		16.2	< 0.001
	Depression	918	37.4	183	44.5		35.9	< 0.001
	Anxiety	1073	43.7	216	52.6		41.9	< 0.001
	Elation	135	5.5	28	6.8		5.2	< 0.001
	Apathy	1333	54.3	286	69.6		51.2	< 0.001

* p-value from a Fisher's exact test because of cells ≤ 5

Table 2 :

 2 Crude Hazard ratios (HR) from Cox regressions

	% in nursing homes	HR	95% CI	p value

Table 3 :

 3 Mulvariate Cox models with NPI considered as continous (setting (i))

		Model 1		Model 2 = Model 1 + IADL limitation	Model 3 = Model 2 + caregiver covariates
	HR	95% CI	p value	HR	95% CI	p value	HR	95% CI	p value

Table 4 :

 4 Mulvariate Cox models with the different behaviors that composed the NPI (setting (ii))

		Model 1		Model 2 = Model 1 + IADL dependence	Model 3 = Model 2 + caregiver covariates
	HR	95% CI	p value	HR	95% CI	p value	HR	95% CI	p value
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