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Do partners of severely disabled elderly protect against nursing home entry? Evidence from a French cohort
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Background: This article will explore the ability of partners to prevent nursing home entry for their disabled relatives: does the role played by partners vary with age and the type of disability affecting the relatives they care for? Methods: We used data from a French cohort study, which included 3777 seniors who were initially living in the community in two French districts (Gironde and Dordogne) and who were followed for 22 years, between 1989 and 2011. Three Cox competing risks models are estimated.

Results:

The presence of a partner reduces the risk of nursing home admission by 40% for an elderly individual who is 80 years old. However, that protective effect of partners is no longer significant at the 5% level when the elderly suffers from limitations in fundamental activities of daily-living or after the age of 84 when the individual is cognitively impaired.

Conclusions:

The low protective effect of partners against the risk of nursing home entry for the oldest-old or severely disabled should lead to a reassessment of the relevance of informal support for this specific group of individuals.

Introduction

Encouraging in-home support for disabled elderly individuals may contribute to reducing the amount of public expenditures devoted to long-term care, while respecting the will of most of disabled elderly individuals to stay home if possible. Given an elderly individual's level of disability, community-based production of his level of functioning requires the receipt of long-term care as an input, either through formal home care purchased in the market or informal care provided by family members or relatives [START_REF] Pezzin | Does publicly provided home care substitute for family care? Experimental evidence with endogenous living arrangements[END_REF] . In each family, one determines the combination of formal home care and informal care that produces the optimal level of care, conditional on the disabled elderly remaining in the community. Then, one compares this option with the alternative of institutional care in a nursing home and chooses the care and associated living arrangement that maximize the overall satisfaction of family members. In this regard, informal care should play a crucial role in the decisions taken regarding a disabled individual's living arrangement.

Several circumstances may reduce the marginal productivity of informal caregivers and prevent them from providing community-based support for disabled elderly individuals.

Helping a disabled relative frequently increases the risk of isolation [START_REF] Levine | Existential issues in the management of the demented elderly patient[END_REF] , raises the probability of declaring physical or psychological troubles [START_REF] Coe | Caring for mom and neglecting yourself? The health effects of caring for an elderly parent[END_REF][START_REF] Llena-Nozal | Help Wanted? OECD Publishing[END_REF] and reduces labour market participation [START_REF] Ettner | The Impact of 'Parent Care' on Female Labor Supply Decisions[END_REF][START_REF] Ettner | The Opportunity Costs of Elder Care[END_REF][START_REF] Heitmueller | The chicken or the egg?[END_REF][START_REF] Johnson | The Impact of Elder Care on Women's Labor Supply[END_REF] : consequently, it can favour nursing home admission. In this regard, from an economic policy perspective, it is crucial to understand the extent to which family members can support their disabled relative and help them to stay living in the community or, conversely, approve their nursing home admission.

In the literature dealing with the explanatory factors for nursing home admission, [START_REF] Banaszak-Holl | Predicting nursing home admission: Estimates from a 7-year follow-up of a nationally representative sample of older Americans[END_REF][START_REF] Gaugler | Caregiving and Institutionalization of Cognitively Impaired Older People: Utilizing Dynamic Predictors of Change[END_REF][START_REF] Gaugler | Early Community-Based Service Utilization and Its Effects on Institutionalization in Dementia Caregiving[END_REF][START_REF] Gaugler | Predicting nursing home admission in the U.S: a meta-analysis[END_REF][START_REF] Laferrère | 22 Entry into institutional care: predictors and alternatives[END_REF][START_REF] Luppa | Prediction of institutionalization in the elderly. A systematic review[END_REF] studies have specifically analysed the effects of informal care use. Several authors highlight a protective effect informal care use against the risk of nursing home entry. [START_REF] Charles | Can family caregiving substitute for nursing home care?[END_REF][START_REF] Van Houtven | Informal care and health care use of older adults[END_REF] On the contrary, others do not observe any significant effect of the availability of informal caregivers on the future risk of nursing home entry [START_REF] Ettner | EFFECT OF THE MEDICAID HOME CARE BENEFIT ONLONG-TERM CARE CHOICES OF THE ELDERLY[END_REF] or find that having children, i.e., potential informal caregivers, makes the protective effect of receiving formal home-care allowances against the risk of institutionalization vanish [START_REF] Muramatsu | Risk of Nursing Home Admission Among Older Americans: Does States' Spending on Home-and Community-Based Services Matter?[END_REF] .

Several reasons could explain these ambiguous results. First, the influence of informal care on the risk of nursing home entry strongly depends on the nature of the relationship between the disabled elderly individual and the caregiver. The presence of partners and children would have a crucial role against the risk of nursing home entry. [START_REF] Freedman | Family Structure and the Risk of Nursing Home Admission[END_REF] In-home support of friends or neighbours may not be as protective. Second, receiving informal care reduces the risk of institutionalization unless the caregivers state that they are overburdened, in which case, the risk increases. [START_REF] Jette | How Does Formal and Informal Community Care Affect Nursing Home Use?[END_REF] In this study, we would like to bring new insights into the role of informal care on the risk or nursing home entry. We focus the analysis on the protective role of partners against nursing home entry for their disabled relatives. Looking at the production function of communitybased care for disabled elderly individuals, we aim in one sense to study the variations of the marginal productivity of informal care provided by partners over the distribution of care recipient morbidity (physical and mental) through its impact on the disabled individuals' living arrangements. Taking advantage of a cohort study that included elderly individuals living in the community in two French districts and who were followed for a very long period of 22 years, we can estimate reliable effects of the partner's presence on the risk of nursing home entry, according to the disability type and the age. To our knowledge, it is the first article dealing with this topic and using such a long-term high-quality cohort study. This article delivers robust quantitative results that help better understanding the influence of a partner presence on care arrangements for disabled or cognitively impaired elderly individuals, in a longitudinal perspective.

Methods

Data

We conducted survival analyses of the timing of first nursing home admissions that occurred between 1988 and 2011. Our sample was drawn from the PAQUID study, [START_REF] Dartigues | The Paquid Epidemiological Program on Brain Ageing[END_REF] which is a longterm cohort started in 1988 that focused on analysing brain and functional ageing over time.

The sample consists of 3777 individuals who are 65 years old or older and who were initially living in the community. It is representative of elderly community residents of Gironde and Dordogne, which are two districts in Southwest France. Seventy-five geographic units or municipalities were randomly chosen (thirty-seven in Gironde and thirty-eight in Dordogne) and a three-step random procedure on the electoral rolls stratified upon age, sex and size of the geographic unit led to 5,554 elderly individuals living at home (4,050 in Gironde and 1,504 in Dordogne). Among the selected elderly individuals, 2792 initially living in Gironde accepted to participate to the study and 985 initially living in Dordogne. The data were collected at the home of participants during a face-to-face interview with a neuropsychologist.

The data collected at baseline were related to the socio-economic and demographic situations of the participants as well as their objective and subjective health status, their cognitive performance and disabilities, and the care they receive. The participants were tested again one year after baseline (only those living in Gironde) and then 3, 5, 8, 10, 13, 15, 17, 20 and 22 years after.

Nursing home entry

The main event of interest in this study is the first entry into a nursing home. Every individual living in a nursing home (with or without medical facilities), with a host family or in a longstay institution for the elderly, is considered to be institutionalized. Death (in the community) can prevent some elderly individuals from being institutionalized: it is a competing event that we must account for when analysing nursing home entry. Additionally, because some individuals in our sample are not perfectly observed until one of these two competing events occurs, several observations are censored. Censoring comes in many forms: any entries into a nursing home occurring after the end of our observation period, i.e. after 2011, are not observed. It also occurs when observations are terminated for reasons that are not under the control of the investigator of PAQUID. Some elderly individuals may move out of Gironde or Dordogne and it may be impossible to contact them. Other people may refuse to participate in the study after several years, because of health conditions or disability for instance. a Among all individuals still at risk at period t-1. b Among the 3777 individuals at risk at baseline. 

Explanatory variables of interest

Our explanatory variables of interest are those that measure the disability level of the participants and the care they received. Using data from the PAQUID survey, a hierarchic scale of disability based on limitations in mobility, activities of daily-living (ADL, including bathing, dressing, using the toilet, going to/ going out of the bed, and feeding) and instrumental activities of daily-living (IADL, including using the phone, grocery shopping, using transportation, taking medications and managing a budget) has been built and validated. [START_REF] Barberger-Gateau | A hierarchical model of domains of disablement in the elderly: a longitudinal approach[END_REF] The hierarchic scale of disability goes from 0 to 3 according to the type of limitations from which the individuals suffer. The first two modalities ("no restriction" and "mobility disorders only") are gathered together because the number of individuals having no limitations in mobility decreases very quickly with age.

The cognitive skills of participants were measured using the Mini-Mental State Examination (MMSE). [START_REF] Folstein | Mini-mental state": a practical method for grading the cognitive state of patients for the clinician[END_REF] The MMSE evaluation is a 30-point test that is dedicated to measure the global cognition of an individual. The cut-off point of 24 is usually chosen by practitioners to distinguish between people with normal cognitive functioning and cognitively impaired individuals. As specific attention is paid to intellectual functioning in the PAQUID survey, a series of other procedures have been realized to diagnose cases of dementia. The last group of variables of interest are those that measure formal home care and informal care, which are the two main inputs for the community-based production of an elderly individual's level of functioning conditional on his disability level. Although they are available in the data, we do not introduce the variables measuring the effective use of formal (or informal) care into the models because they would be endogenous. The receipt of home care may be positively correlated with unobservable (health) characteristics that increase the risk of institutionalization [START_REF] Charles | Can family caregiving substitute for nursing home care?[END_REF] . To address this issue, we choose to introduce all factors at our disposal that are assumed to be exogenous and associated with the disabled individual's ability to purchase formal care in the market on the one hand (level of education, former occupation, income tax payment and main housing occupancy status at baseline), or his probability of receiving informal care from a family member, on the other hand. In our models, we estimate the effect of the presence of potential informal caregivers on the risk of nursing home admission. Having potential informal caregivers may impact the risk of nursing home entry through two main channels, that we do not aim to disentangle in this article: either via the effective supply of informal care they provide or irrespectively of whether informal care is effectively provided (only because these potential caregivers exist or because they correlate with other unobserved characteristics that are associated with the risk of nursing home entry). Several binary indicators introduced into the models account for the presence of potential informal caregivers, including having alive children at baseline, having at least one alive daughter, having at least one family member living in the same region and living with a partner. Close attention is paid to the partner, who is likely to be the main informal caregiver if he or she lives under the same roof.

Empirical strategy

The Cox competing risks model is especially suited to our topic of interest. [START_REF] Cox | Regression Models and Life-Tables[END_REF][START_REF] Cox | Partial likelihood[END_REF] This model enables us to account for death that competes with the risk of nursing home entry, and censoring. The Cox competing risks model also considers the time-evolution of several factors that could potentially explain the risk of institutionalization, such as health status or the presence of a partner. Such explanatory factors that vary over time are designated by the (T) symbol in the tables of results.

Two main assumptions are made for estimating a Cox competing risks model: as in a standard

Cox model, the censoring mechanism has to be noninformative. It means that the censoring of an observation should not provide any information regarding the prospects of nursing home entry or death of that particular unit beyond the censoring time, conditional on the covariates.

In other words, measured covariates have to fully account for the potential association between dropout and nursing home entry (and between dropout and death). The second assumption is very similar to the first one but specific to the Cox competing risks model: conditional on the covariates, those who are at particularly high (or low) risk of nursing home entry are no more (or less) likely to experience the competing event of death. Again, measured covariates, such as health and disability variables for instance, have to fully account for the potential association between nursing home entry and death. In this regard, data from the PAQUID survey are especially rich concerning the variables that measure the respondents' health and disability status.

Under these assumptions, the partial likelihood of a competing risks model (described in Appendix) is separable into a product of partial likelihoods with each one being associated with a specific risk. Thus, even if both competing risks are dependent (they are only assumed to be independent conditional on the covariates), it is possible to maximise each part of the partial likelihood separately. Because we are mainly interested in the explanatory factors of nursing home entry in this article, we only estimate the coefficients associated with the instantaneous risk of "nursing home admission" (and not the coefficients related to the competing risk of death) and treat the deceased individuals as censored observations. Under the assumptions made, the estimates reported are the effects of covariates on the instantaneous risk of nursing home entry (for an individual alive and still living in the community).

Three models are specified in this article. In the first one, we separately introduce a set of variables related to the disability level and variables measuring the presence of informal caregivers. We aimed to measure the respective impacts on the risk of nursing home admission. In the second model, we make the presence of a partner interact with the index of disability. In the third specification, we make the presence of a partner interact with the variable measuring the cognitive skills. The purpose of these last two models is to observe whether the protective effect of a partner against nursing home admission differs according to the type and severity of troubles.

In the Cox competing risks models, the effects of the explaining variables on the instantaneous risk of nursing home entry are assumed to be time-invariant. The Schönfeld residuals test leads us to reject this hypothesis for both the presence of a partner and the variables measuring the level of disability (i.e., hierarchic index of disability and cognitive functioning). Consequently, interactions between these variables and the age of the participants are introduced in our three models to account for the various effects over time.

Results

Descriptive statistics

In Table 2, we display the average values at baseline of the main available factors in PAQUID that are likely to explain nursing home admission. These average values are computed for three subsamples of individuals. Those who entered a nursing home during the period of observation (N=658), those who "died at home" during the follow-up period (N=1751) and those censored at their last follow-up screening (N=1368). Three variables were analysed that measured the supply of informal care potentially received by the individuals at baseline. Censored individuals had different characteristics at baseline from those of individuals who entered a nursing home: they were more frequently men (39.0% against 23.1% of those who entered a nursing home) and significantly younger individuals (73.4 at baseline against 77.0 for those institutionalized). Former executives and homeowners are overrepresented among censored observations. Censored individuals had significantly more children alive at baseline on average (2.03 against 1.76 for those who entered a nursing home), and they more often had a daughter alive and lived with a partner (59.9% of censored individuals lived with a partner against 41.3% of those who entered an institution). They were in better health and less frequently disabled than those who entered a nursing home. Consequently, those who dropped out would have had a lower risk of nursing home entry (or death) that the individuals still participating: we could expect their time of occurrence for the events "nursing home entry" or "death" to be significantly higher than the average time, if they were still observable (informative censoring). It is very important to measure and include in the model these covariates that are likely to affect the rate of censoring. 

According to

Effect of socio-economic characteristics on the risk of nursing home entry

The results of the Cox models 1,2 and 3 are provided in Table 3. Several socio-economic characteristics of the elderly individuals in the sample have an impact on their risk of institutionalization. According to model 1, the risk of nursing home admission is much lower for men than for women with all other things being equal (HR = 0.78). The result certainly emphasizes that the life expectancy of men is shorter compared to women and that men have a greater probability of dying before experiencing disability problems that would require nursing home admission. Being a former executive rather than a former employee reduces the hazard of nursing home entry by 26% (HR = 0.74). It may suggest that former executives are more reluctant to live in an institution and have enough income and assets for to finance housing adjustments or professional home care. Being a homeowner rather than tenant reduces the instantaneous risk of nursing home admission by 17%, even if this effect is significant at the 10% level only (HR = 0.83). Homeowners might be more emotionally attached to their housing or face obstacles when trying to sell it, especially in rural areas. The potential conflicts between future heirs or the considerable amounts of out-of-pocket expenditures for the housing in most French nursing homes may also discourage owners more than the tenants from entering an institution. Similarly, living or staying rent-free delays the nursing home entry of the respondents significantly (HR=0.65): this result can be interpreted as a first clue in support of a protective effect of informal care against the risk of institutionalization because living rent-free raises the probability of being helped by a coresident.

Effect of disability on the risk of nursing home entry

According to Figure 1, the instantaneous risk of nursing home entry at each age (before 87) increases significantly with the hierarchical scale of disability. This risk is multiplied by 2.8

for an 80-year-old individual with limitations in both mobility and IADL, and it is increased by 6.2 for the same individual who is also limited in performing ADL. The existence (or the occurrence) of cognitive disorders significantly increases the risk of nursing home admission too. According to Figure 2, the instantaneous risk of institutionalization is multiplied by 2.4 when an 80-year-old individual suffers from cognitive impairments. Even if activity restrictions and cognitive disorders increase the instantaneous risk of institutionalization significantly, the magnitude decreases with age to such an extent that the effect is close to being not significant after an age of 90 is reached. Several explanations for this result are worth considering. The older the respondents become, the more the risk of nursing home entry for the control group (i.e., the individuals without any restriction) increases, which consequently tends to reduce the value of the relative risks that are displayed. In addition, cognitive disorders and activity restrictions may have a greater impact on the risk of institutionalization of younger seniors compared to the oldest seniors. At the oldest ages, feeling isolated in the community might become the main driver of nursing home admission for disabled elderly individuals. This age effect may also emphasize a selection effect. The eldest individuals who still live in the community despite strong activity restrictions or cognitive impairments would be those whose environment is especially favourable for in-home support. Finally, one should keep in mind that only individuals with a stable level of disability remain on the same age-decreasing curve. In fact, the level of disability of individuals tends to increase with age, which translates graphically into "jumps" from the lowest curve to the highest and increases the risk of nursing home entry. 

Effect of children and daughters on the risk of nursing home entry

Having children, and especially daughters as social norms of caring have traditionally been gendered, has been proved to be strongly associated with informal care provision. [START_REF] Ettner | The Impact of 'Parent Care' on Female Labor Supply Decisions[END_REF][START_REF] Charles | Can family caregiving substitute for nursing home care?[END_REF][START_REF] Van Houtven | Informal care and health care use of older adults[END_REF][START_REF] Bonsang | Does informal care from children to their elderly parents substitute for formal care in Europe?[END_REF] According to model 1 (Table 3), each living child reduces significantly the hazard of nursing home entry by 6% on average (HR=0.94). Additionally, having at least one living daughter reduces the instantaneous risk of nursing home admission by 19% (HR=0.81) for a given number of living children. On the contrary having a family member living in the same region does not significantly reduce the risk of nursing home entry.

Effect of partners on the risk of nursing home entry

Figure 3 provides the impact of partners over time, according to model 1. The presence of a partner reduces the risk of nursing home admission by 40% for an elderly individual who is 80 years old. The Hazard Ratio is significantly lower than 1 (at the 5% level) until the age of 87, which means that a partner has a protective effect against nursing home admission.

However, this effect tends to disappear after the age of 87. According to Figure 4, obtained thanks to the model 2, living with a partner has a strong and significant protective effect (at the 5% level) against the nursing home entry of people who do

Figure 5 shows the effect of partners on the instantaneous risk of nursing home admission according to the cognitive functioning of the participants at each age (according to model 3). First, being in a couple has a strong and significant protective effect (at the 5% level) against nursing home admission for cognitively impaired individuals until the age of 84, and for individuals with normal cognitive functioning, a partner significantly reduces the instantaneous risk of institutionalization by 38% (HR=0.62) at an age of 80. Second, the protective effect of having a partner against the risk of institutionalization tends to decrease more quickly with age when the elderly individual's cognitive functioning is altered rather than normal. The protective effect of having a partner is no longer significant at the 5% level after the age of 84, when the participant suffers from cognitive impairments, whereas it remains significant until 87 for individuals without cognitive disorders. As for severely disabled individuals (see Figure 4), the protective effect of partners against nursing home admission of cognitively impaired elderly individuals disappears with old age.

Discussion

The first objective of this study was to measure the impact of potential informal caregivers on the housing choices of French disabled elderly individuals. As expected, the presence of potential informal caregivers had a strong protective effect against the participants' risk of nursing home entry. Informal caregivers who were potentially available to provide in-home support, and especially partners, are among the most important stakeholders that enable their disabled relatives to stay in the community.

The other focus of this work was to analyse the variations of the impact of informal care provided by partners on care arrangements over the distribution of care recipient morbidity. In other words, we aimed to study the extent to which the role played by partners varied according to the type and severity of the disability affecting the relative they cared for. Our results indicate that the marginal productivity of informal care from partners decreases with the age of the disabled individuals and the severity of their disability, which in turn increases the risk of institutionalization. The protective effect of the partner against nursing home entry is preserved when the disabled elderly individual suffers from mobility limitations or limitations in instrumental activities of daily-living. In contrast, being in couple does not postpone the nursing home admission when the disabled individual suffers from limitations in fundamental activities of daily living (at all ages). We also observed a significant protective effect of partners against nursing home admission of "young" cognitively impaired individuals, which tends to vanish quickly after the age of 85. Partners of oldest-old individuals may have a greater likelihood to be affected by diseases or disability themselves.

They could be less able to provide their increasingly disabled relative with informal care.

Thus, encouraging in-home support for disabled elderly individuals in France is indirectly counting on potential informal caregivers to become involved, but their marginal productivity is attenuated at older ages or when their relatives are severely impaired.

The sample drawn from the PAQUID study is only representative of elderly community residents of Gironde and Dordogne and not of all French community residents aged 65 or more. The external validity of the results obtained remains subject to caution. Nevertheless, the 20-year mortality rate in the sample matches exactly the one observed in the French general population of the same age [START_REF] Dartigues | Paquid 2012: illustration and overview[END_REF] . PAQUID also remains the only representative cohort of elderly people living at home in France, giving estimations of prevalence, incidence and duration of disability and Alzheimer disease and related disorders.

The validity of the Cox competing risks models estimated in this article depends on two main assumptions (noninformative censoring and conditional independence between the competing risks) that must be questioned. Some unobserved factors are likely to influence both the risk of nursing home entry and the risk of death in the community (or censoring). Some of the respondents might have been deceased or censored because of unobservable characteristicsrelated to their living conditions, health or disability status for instance -that would have led them to institutionalization or prevented them from being institutionalized otherwise. An interesting extension of this article could be to implement alternative strategies for handling potentially informative censoring and conditional dependence, such as multi-state models.

However, the specific need for considering the time-evolution of several factors that could potentially explain the risk of institutionalization led us to give priority to the Cox models in this study.

Because the successive survey periods occurred at intervals of two or three years, one might also argue that interval censoring should be accounted for in our models. Some individuals might have entered a nursing home and died in the interval between two consecutive periods.

Additional research was performed 13 years after baseline to identify these individuals. Thus, around a hundred people among the 658 identified as having entered a nursing home during the follow-up period were found due to this additional work. As a robustness check, the Cox models were estimated again after reducing the follow-up period to 13 years after baseline (results not shown). The magnitude of the effects remains very similar to those obtained during a 22-year follow-up period.

The models used for this study also do not control for context variables related to the supply of long-term care in each district. Such variables likely evolved during the (long) follow-up period of a participant, and they might have influenced both specific risk of nursing home admission and the role of a partner against nursing home entry. We do not have at our disposal reliable measures of the supply of long-term care in each town of Gironde and Dordogne between 1988 and 2011. In addition, including them in our models would compel us to deal with strong endogeneity issues.

Similarly, we do not possess any reliable measure of the partner's health and disability status in the data from the PAQUID cohort. Yet, physical and psychological limitations may strongly reduce the ability of partners to cope with the disability of their relatives. The agedecreasing marginal productivity of informal care from partners may not only result from the increasing needs of disabled individuals but also, at a constant level of needs, from the lower ability of partners to meet them. The data does not enable us to favour one interpretation over the other. The effect of the partner's health status may also be partially captured by the other variables related to informal care receipt, such as having alive children or having at least one alive daughter. Children often start to provide their disabled parent(s) with a consequent amount of informal care as soon as their parent's partner is deceased or unable to provide care

anymore. An area for future research would be to look at the effect of the characteristics of the caregiver herself (her age and health status) on nursing home entry of the elderly individuals.

Our estimates could also suffer from omitted-variable bias if we missed other important factors associated with both the disabled individual's probability of receiving informal care and the risk of nursing home entry. For instance, the data do not enable us to control for all variables related to the disabled individual's ability to purchase formal home care in the market, such as his household's income or the resources of his children. If income is negatively associated with both informal care use (assuming that formal and informal care are substitutes) and the risk of institutionalization, then omitting income may lead us to overestimate the protective effect of informal care against nursing home entry. We try to control for all factors at our disposal to attenuate this bias: level of education, former occupation, income tax payment and main housing occupancy status at baseline. Despite these limitations, this article sheds light on the potential breaking points for partners providing care to their disabled relatives. At old age, the low protective effect of partners against the risk of nursing home entry should lead to a reassessment of the relevance of informal support for the oldest-old or severely disabled elderly. On the one hand, the low protective role of partners may reflect temporary issues that individuals are confronted with, such as a lack of technical skills or temporary (but unsatisfied) needs for respite. In that case, offering partners an opportunity to participate in more training sessions or providing them with more respite or formal home care could encourage them to keep become involved and increase their marginal productivity. On the other hand, the decreased protective role of partners with age or severe disability may also emphasize a partner's permanent discomfort or (physical and emotional) inability to handle severe troubles. Consequently, even if the wishes of the elderly to stay at home for as long as possible should be respected, our results question the global appropriateness of relying mostly on in-home family support for caring for old, severely disabled or cognitively impaired seniors.
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Table 1

 1 displays the housing situations of the individuals in our sample during the follow-up period. The event "nursing home entry" occurred only for 658 individuals, which represents 17.4% of the initial sample. Additionally, 1751 individuals (46.3% of the initial sample) "died

Table 1 -

 1 Nursing home entry, death at home and censoring during the follow-up period of

	the PAQUID cohort			
	Years after		Number of individuals	
	baseline	Institutionalized n (% a )	Dead n (% a )	Censored n (% a )	Still at risk
	0	Not applicable	Not applicable	Not applicable	3777
	3	175 (4.6)	445 (11.8)	527 (14.0)	2630
	5	88 (3.3)	229 (8.7)	131 (5.0)	2182
	8	93 (4.3)	247 (11.3)	127 (5.8)	1715
	10	71 (4.1)	131 (7.6)	71 (4.1)	1442
	13	68 (4.7)	239 (16.6)	85 (5.9)	1050
	15	42 (4.0)	138 (13.1)	49 (4.7)	821
	17	55 (6.7)	121 (14.7)	33 (4.0)	612
	20	39 (6.4)	114 (18.6)	36 (5.9)	423
	22	27 (6.4)	87 (20.6)	33 (7.8)	276
	Total: 0-22	658 (17.4 b )	1751 (46.4 b )	1092 (28.9 b )	276 (6.8 b )

Table 2

 2 baseline are significantly overrepresented among the group of people who entered an institution (27.0% versus 22.6% of individuals deceased in the community).Regarding the other control variables, the results from Table2indicate that health outcomes at baseline (except depressive symptoms) were not significantly different between those admitted to an institution and those deceased in the community. Individuals who pursued further study (16.0% against 21.0% of deceased individuals), who were former executives (15.7% against 25.5%) and who paid the income tax (42.0% against 47.2%) are underrepresented among individuals who entered a nursing home. The same result is observed for men: they only correspond to 23.1% of institutionalized individuals, whereas they represent 50.9% of elderly individuals who died in the community.

	Individuals who have a living daughter and who are living with a partner at baseline are
	significantly underrepresented among people who entered a nursing home: 41.3% of
	individuals admitted to an institution had a partner at baseline against 58.8% of individuals
	who died at home. Overall, 28.7% of individuals who died in the community did suffer from
	limitations in mobility and in instrumental activities of daily living (HIER=2) at baseline
	against 32.9% of those who entered a nursing home. We observe a similar gap but with an

, the individuals admitted to a nursing home have significantly less living children at baseline compared to individuals who died in the community on average (pvalue of the t-test between NH and D strictly lower than 0.001) : they had 1.76 children alive on average against 1.94 for those who died in the community. opposite trend (6.6% against 4.3%) among elderly individuals suffering from limitations in ADL at baseline (HIER=3). Concerning cognition, individuals who have cognitive impairments at

Table 2 -

 2 Sample characteristics of the PAQUID cohort at baseline

					T-test for	T-test for
	Variables	Entered a nursing home (NH) a	Dead (D) b Censored (C) c	equality of means between	equality of means between
					NH & D	NH & C
	Individuals living in Gironde (vs. Dordogne) d	0.719	0.709	0.788		***
	Age	77.0	76.5	73.4		***
	Men d	0.231	0.509	0.390	***	***
	Individuals who pursued further study d	0.160	0.210	0.237	***	***
	Former workers / housewives / non-working d	0.316	0.236	0.311	***	
	Former executives / intellectuals /craftspeople / shop owners d	0.157	0.255	0.225	***	***
	Individuals paying income tax d	0.420	0.472	0.538	**	***
	Homeowners d	0.594	0.636	0.664		***
	HIER=1 (no limitation or mobility only) d	0.628	0.647	0.802		***
	HIER=2 (mobility and IADL only) d	0.329	0.287	0.176	**	***
	HIER=3 (mobility, IADL and ADL) d	0.043	0.066	0.022	**	**
	Individuals with cognitive disorders d	0.270	0.226	0.196	**	***
	Individuals with depressive symptoms d	0.187	0.142	0.111	***	***
	Individuals with a very good or a good health status d	0.412	0.448	0.528		***
	Individuals with signs of a stroke d	0.064	0.071	0.033		***
	Individuals with signs of an angina or a heart attack d	0.217	0.245	0.172		**
	Number of living children	1.76	1.94	2.03	**	***
	Individuals with at least one living daughter d	0.524	0.591	0.609	***	***
	Individuals living with a partner d	0.413	0.588	0.599	***	***
	a n = 1751. b n = 658. c n = 1368.					

d Indicator variable: 1=yes, 0=no. ** p≤0.05; *** p≤0.01 (t-test for equality of means between the two groups, robust to unequal variances).

Table 3 -

 3 Cox models: factors associated with the risk of nursing home entry (Hazard Ratios)

	Variable	Model 1	Model 2	Model 3
	Socio-economic situation			
	Lives in Gironde (Ref: Dordogne)	0.95	0.95	0.95
	Men (Ref: women)	0.78**	0.78**	0.78**
	Level of education (Ref: None)			
	Primary school	1.11	1.11	1.12
	Secondary school or more	0.98	0.98	0.99
	Former occupation (Ref: Employees)			
	Farmers	0.75**	0.75**	0.75**
	Workers / Housewives / Non-working	1.14	1.14	1.14
	Executives / Intellectuals /Craftspeople / Shop owners	0.74**	0.74**	0.74**
	Pays income tax (Ref: No)	1.04	1.04	1.04
	Main housing (Ref: Tenant)			
	Owner	0.83	0.84	0.83
	Rent-free / Other	0.65***	0.65***	0.65***
	Health and disability			
	(T) Self-assessed health (Ref: Fair)			
	Very good or Good	0.93	0.93	0.93
	Bad or Very bad	1.06	1.06	1.07
	(T) Limitations (Ref: None or mobility only)			
	Mobility and IADL	7.07***	6.38***	7.25***
	Mobility, IADL and ADL	47.7***	33.5***	48.3***
	(T) Limitations # Age of participant			
	Mobility and IADL # Age	0.94***	0.94***	0.94***
	Mobility, IADL and ADL # Age	0.87***	0.88***	0.87***
	(T) Cognitive functioning (Ref: Normal)			
	Cognitive disorders	4.32***	4.31***	4.84***
	(T) Cognitive functioning # Age of participant			
	Cognitive disorders # Age	0.96***	0.96***	0.95***
	(T) Depressive symptoms (Ref: No)	1.29**	1.29**	1.28**
	(T) Experienced strokes (Ref: No)	1.05	1.04	1.05
	(T) Experienced angina or heart attack (Ref: No)	1.02	1.02	1.02
	(T) Receiving treatment against diabetes (Ref: No)	0.85	0.85	0.85
	Potential supply of informal care			
	Has a family member living in the same region (Ref: No)	0.97	0.97	0.97
	Number of living children	0.94**	0.94**	0.94**
	Has a least one living daughter (Ref: No)	0.81**	0.81**	0.81**
	(T) Lives with a partner (Ref: No)	0.37***	0.32**	0.50
	(T) Lives with a partner # Age of participant	1.04**	1.04	1.02
	Interaction: Partner & Limitations	No a	Yes a	No a
	Interaction: Partner / Limitations / Age	No a	Yes a	No a
	Interaction: Partner & Cognitive functioning	No a	No a	Yes a
	Interaction: Partner / Cognitive functioning / Age	No a	No a	Yes a
	Number of observations	3015	3015	3015

a As Hazard Ratios of interaction terms cannot be interpreted easily, they are not reported here ** p≤0.05; *** p≤0.01.

The PAQUID study has been approved by the ethics committee of the Centre Hospitalo-Universitaire of Bordeaux and conformed to the principles embodied in the Declaration of Helsinki.

not suffer from any limitation (or from mobility disorders only) before the age of 87. Indeed, it reduces their instantaneous risk of nursing home entry by 45% (HR=0.55) at the age of 80. When the participant suffers from both mobility and IADL limitations, the protective effect remains significant at the 5% level between 80 and 85, even if its magnitude is smaller.

Having a partner decreases their instantaneous risk of nursing home admission by 36% at an age of 80 (HR=0.64). However, the protective effect of a partner is no longer significant at the 5% level (HR=0.80 at the age of 80) when the disabled elderly also suffers from limitations in ADL.

Appendix -Likelihood of a competing risks model

For each of the = 2 competing risks described in the model (nursing home entry and death at home), it is possible to define a hazard function specific to each event:

The competing risk model specified below is semi-parametric because the baseline hazard functions specific to each event (the ) do not have to be explicit. The model is estimated by partial maximum likelihood [START_REF] Cox | Partial likelihood[END_REF] .

We assume that the risks are independent, conditional on the explanatory variables introduced in the model. Let be the number of individuals who have experienced the event and < ⋯ < the dates of occurrence. The partial likelihood of the model is:

,with R T . representing the set of observations still at risk at time T . , which means the set of individuals k still observed at T . who have not experienced events 1 or 2 (nursing home entry or death). The partial likelihood of a competing risks model is separable into a product of partial likelihoods with each one being associated with a specific risk. Thus, it is possible to maximise each part of the partial likelihood of the competing risks model separately, with no loss of statistical precision. Because we only focused on the explanatory factors of nursing home entry in this article, we only consider the event "nursing home admission" and estimate the vector separately by treating the deceased individuals as censored observations.