Angeline Galvin 
email: angeline.galvin@u-bordeaux.fr
  
Catherine Helmer 
  
Gaelle Coureau 
  
Brice Amadeo 
  
Muriel Rainfray 
  
Pierre-Louis Soubeyran 
  
Jean-Francois Dartigues 
  
Karine Peres 
  
Angéline Galvin 
  
Gaëlle Coureau 
  
Jean-François Dartigues 
  
Karine Pérès 
  
Carine Bellera 
  
Fleur Delva 
  
Simone Mathoulin-Pélissier 
  
Affiliations 
  
Angéline Galvin 
  
  
  
Determinants of functional decline in older adults experiencing cancer (the INCAPAC study)

Keywords: cancer, functional decline, older adults, cohort studies, cancer registries

de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction

In 2015, there were 617 million (8.5%) people worldwide aged 65 and over, and this number is expected to grow to 1.6 billion (17%) by 2050 [START_REF] He | An Aging World[END_REF]. Older age is a risk factor for several chronic diseases such as diabetes, hypertension or cancer. In addition, geriatric syndromes, defined as clinical conditions in older subjects that do not fit into discrete disease categories, such as dementia, falls, incontinence or disability, are highly prevalent in older persons and associated to worse quality of life and survival [START_REF] Inouye | Geriatric Syndromes: Clinical, Research, and Policy Implications of a Core Geriatric Concept[END_REF][START_REF] Tabue-Teguo | Prevalence and Co-Occurrence of Geriatric Syndromes in People Aged 75 Years and Older in France: Results From the Bordeaux Three-city Study[END_REF]. Disability is defined as the reduction or loss of functional capacity or activity resulting from impairment. Progression of disability over time is referred here as functional decline [START_REF] Verbrugge | The disablement process[END_REF].

Several observational studies in older persons reported factors associated with functional decline [START_REF] Van Der Vorst | Limitations in Activities of Daily Living in Community-Dwelling People Aged 75 and Over: A Systematic Literature Review of Risk and Protective Factors[END_REF][START_REF] Pérès | The disablement process: factors associated with progression of disability and recovery in French elderly people[END_REF][START_REF] Stuck | Risk factors for functional status decline in community-living elderly people: a systematic literature review[END_REF]. Older age, cognitive impairment, depressive symptomatology and presence of chronic diseases were associated with a higher risk of functional decline, whereas being married or presenting a high educational level were associated with a lower risk. Chronic diseases were identified as one of the leading causes of becoming functionally limited and in some studies older patients with cancer had a higher risk of functional decline [START_REF] Jindai | Multimorbidity and Functional Limitations Among Adults 65 or Older, NHANES 2005-2012[END_REF][START_REF] Dunlop | Incidence of functional limitation in older adults: The impact of gender, race, and chronic conditions[END_REF]. With over half of all cancer cases occurring among people aged 65 and over, cancer is one of the main causes of morbidity and mortality in the older population. Thus, identifying factors of functional decline in this population is a relevant question. Indeed, knowing factors which, in addition to cancer, contribute to functional decline will allow implementing adapted follow-up or interventions to reduce and control this decline [START_REF] Gill | A Program to Prevent Functional Decline in Physically Frail, Elderly Persons Who Live at Home[END_REF]. To date, few studies have aimed at factors of functional decline in older persons with cancer and these studies are mainly hospital-based and, instead, focused on consequences of cancer treatment [START_REF] Kenis | Functional decline in older patients with cancer receiving chemotherapy: A multicenter prospective study[END_REF][START_REF] Rønning | Frailty indicators and functional status in older patients after colorectal cancer surgery[END_REF][START_REF] Hoppe | Functional decline in older patients with cancer receiving first-line chemotherapy[END_REF][START_REF] Puts | Changes in functional status in older newly-diagnosed cancer patients during cancer treatment: A six-month follow-up period. Results of a prospective pilot study[END_REF].

Furthermore, functional decline in these studies was evaluated from cancer diagnosis or treatment initiation to follow-up time [START_REF] Kenis | Functional decline in older patients with cancer receiving chemotherapy: A multicenter prospective study[END_REF][START_REF] Rønning | Frailty indicators and functional status in older patients after colorectal cancer surgery[END_REF][START_REF] Hoppe | Functional decline in older patients with cancer receiving first-line chemotherapy[END_REF][START_REF] Puts | Changes in functional status in older newly-diagnosed cancer patients during cancer treatment: A six-month follow-up period. Results of a prospective pilot study[END_REF][START_REF] Owusu | Vulnerable elders survey and socioeconomic status predict functional decline and death among older women with newly diagnosed nonmetastatic breast cancer[END_REF]. Thus, the functional status before cancer diagnosis was unknown. Indeed, cancer starts before diagnosis and first symptoms can impact functional status. Therefore, functional status at diagnosis is not those cancer-free. As highlighted in some studies, it can take several months between the time of symptoms appearance (clinical signs) and cancer diagnosis [START_REF] Helsper | Time to diagnosis and treatment for cancer patients in the Netherlands: Room for improvement?[END_REF][START_REF] Hansen | Time intervals from first symptom to treatment of cancer: a cohort study of 2,212 newly diagnosed cancer patients[END_REF].

After linking data from cancer registries and cohort studies, our aim was to identify determinants of functional decline in older adults experiencing cancer.

Materials and methods

Study population

The French department of Gironde (1.5 million inhabitants) is covered by cancer registries. In addition, three cohorts were initiated in Gironde on cerebral and functional aging that enrolled subjects aged 65 years and over: the PAQUID study (1988) [START_REF] Letenneur | Incidence of dementia and Alzheimer's disease in elderly community residents of south-western France[END_REF], the 3-City study (1999) [START_REF] Study | Vascular factors and risk of dementia: design of the Three-City Study and baseline characteristics of the study population[END_REF], and the AMI study (2007) [START_REF] Pérès | Health and aging in elderly farmers: the AMI cohort[END_REF]. In these cohorts, a large amount of individual data on the participants has been collected longitudinally at different follow-up visits, conducted every two or three years.

Using cancer registries, we identified older subjects with cancer in the cohort studies. We included subjects i) aged 65 years and over from one of the three cohorts, ii) alive on January 1 st 2005 (common start date for tumor recording) and resident in Gironde, and iii) with a validated cancer diagnosis recorded in one of the cancer registries from January 1 st 2005 to December 31 st 2014. We included all tumors for which data is annually sent by cancer registries to the International Agency for Research of Cancer (IARC): invasive malignant tumors and benign tumors of the central nervous system (CNS). Because their incidence increased in the last years and they may become malignant, benign tumors of CNS are recorded by the IARC and included in this study [START_REF] Pouchieu | Increasing incidence of central nervous system (CNS) tumors (2000-2012): findings from a population based registry in Gironde (France)[END_REF][START_REF] Fuentes-Raspall | Descriptive epidemiology of primary malignant and non-malignant central nervous tumors in Spain: Results from the Girona Cancer Registry (1994-2013)[END_REF]. As the incidence of skin tumors in older patients with cancer is high, they were also included. For patients with multiple tumors, only one was considered: either the first one diagnosed if there were several tumors with a minimum of a 6 months interval between their diagnosis, or the one with the worse prognosis if there were several tumors diagnosed within 6 months.

In order to not consider information concerning patients' characteristics that was too old, subjects with a delay between the last completed cohort follow-up visit before the cancer diagnosis and the diagnosis of cancer equal or superior to 6 years were excluded.

Outcomes

Functional status was measured by the Instrumental Activities of Daily Living (IADL) [START_REF] Lawton | Assessment of older people: self-maintaining and instrumental activities of daily living[END_REF] and the Activities of Daily Living (ADL) [START_REF] Katz | Progress in development of the index of ADL[END_REF] scales. The two scales measure the ability to perform activities in a given environment. The IADL scale contains five items for men and eight items for women related to using a telephone, shopping, preparing meals (women only), cleaning the house (women only), doing the laundry (women only), using means of transport to move outside, taking medications, and handling financial matters. The ADL scale contains six items measuring basic activities related to bathing, dressing, using toilets, transferring, continence and feeding. Continence is considered more an impairment than a disability, and it is usually not taken into account to measure ADL limitations [START_REF] Spector | Combining activities of daily living with instrumental activities of daily living to measure functional disability[END_REF]. ADL limitation was therefore measured based on the remaining five items.

A subject was considered as dependent (on ADL or IADL) if he/she could not perform at least one activity of the scale without a given level of assistance, as defined by the authors of the scale. For the item 'use of transportation', unlike the original IADL scale, the same threshold (greater than 3) was defined for women and men.

In this study, functional decline was first defined as the occurrence of an ADL limitation.

However, since functional decline occurs gradually and progressively, and because its probability increases as death approaches [START_REF] Covinsky | Loss of independence in activities of daily living in older adults hospitalized with medical illnesses: increased vulnerability with age[END_REF], a composite outcome of either occurrence of ADL limitation or death at the post-diagnosis visit was considered (ADL limitation/death).

Further, ADL limitation represents a severe stage of disability. In order to include a milder stage, we considered the IADL limitation level [START_REF] Barberger-Gateau | A hierarchical model of domains of disablement in the elderly: a longitudinal approach[END_REF]. Functional decline was thus also studied as presenting at least one limitation in ADL and/or at least one limitation in IADL (combined IADL/ADL limitation).

Functional decline was measured between the cancer pre-diagnosis visit (last completed follow-up visit before cancer diagnosis) and the cancer post-diagnosis visit (first completed follow-up visit after cancer diagnosis) (Figure 1).

Variables

Variables were extracted from cohorts and registries at different times: cohort inclusion, prediagnosis visit, cancer diagnosis or registries follow-up (Figure 1). We considered demographic and socioeconomic (age at diagnosis, sex, living alone, education), cancerrelated (stage at diagnosis, treatment received), smoking habit, health-related (polypharmacy, depressive symptomatology), and additional geriatric-specific characteristics (cognitive impairment or dementia). In our sample, advanced cancer stage was defined by the presence of metastases in solid tumors (except for central nervous system tumors, for which grade was used) and was determined by medical experts for hematological malignancies. The cancer treatment included all treatment types -from surgery to palliativebetween cancer diagnosis and the post-diagnosis visit. Polypharmacy was used as a proxy for comorbidities [START_REF] Schneeweiss | Performance of comorbidity scores to control for confounding in epidemiologic studies using claims data[END_REF]. Depressive symptomatology was assessed using the Center for Epidemiologic Studies Depression (CES-D) scale ( 29), a 20-item scale evaluating depressive symptoms during the previous week (score ranging from 0 to 60). A score superior or equal to 17 for men and 23 for women denotes a depressive symptomatology [START_REF] Fuhrer | La version française de l'échelle CES-D (Center for Epidemiologic Studies-Depression Scale). Description et traduction de l'échelle d'autoévaluation[END_REF]. Cognitive impairment was evaluated with 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]. Subjects were considered as presenting cognitive impairment if their MMSE score was lower than 24 in non-educated subjects and lower than 26 in educated subjects. Dementia was actively screened for in cohort studies and diagnosed using a three-step procedure: 1) a cognitive evaluation made by a neuropsychologist through a series of psychometric tests, followed by 2) an examination by a senior neurologist for participants suspected of having dementia, and 3) a diagnosis validation by an independent committee of neurologists and geriatricians, based on the diagnostic and statistical manual of mental disorders, fourth edition (DSM-IV) criteria for dementia [START_REF] Guze | Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV)[END_REF].

Besides individual data and in order to take into account other potential confusion factor as access to care, we considered the number of general practitioners per 100,000 inhabitants (≤79.5 versus >79.5).

Statistical analysis

According to criteria established by Stuck et al [START_REF] Stuck | Risk factors for functional status decline in community-living elderly people: a systematic literature review[END_REF] to evaluate evidence in studies on functional status decline, subjects with disability at baseline (ADL or IADL/ADL disability depending on analysis) were excluded. Logistic regression models were performed for each outcome (ADL limitation, ADL limitation/death, combined IADL/ADL limitation). Variables for the initial multivariate model were chosen based on the literature and were then selected to obtain the final multivariate model using a stepwise procedure (p<0.05). Because of their recurrence in the literature, age and sex were retained in the final models irrespective of their significance. All models were adjusted on cohort study and delay between pre-diagnosis and post-diagnosis visit or death.

Analyses were case-completed.

Because skin tumors other than melanoma have been excluded in the majority of studies in patients with cancer [START_REF] Eide | Identification of Patients With Nonmelanoma Skin Cancer Using Health Maintenance Organization Claims Data[END_REF], we performed sensitivity analyses excluding these tumors.

The goodness of fit of the final model was evaluated using Hosmer and Lemeshow's test [START_REF] Hosmer | A comparison of goodness-of-fit tests for the logistic regression model[END_REF].

Analyses were performed with SAS® software version 9.3.

The study was approved by the French national data protection authority.

Results

Population characteristics

A total of 486 subjects were included in the study (Figure 2). The median age at cancer diagnosis was 83.2 years (Q1=78.8, Q3=87.3). Overall, 55.4% (n=269) of the included subjects were male, 51.4% (n=250) had a higher education than primary school, 38.5% (n=187) lived alone, 40.3% (n=196) were taking more than 6 daily drugs, 80.2% (n=390)

were not presenting a depressive symptomatology and 87.0% (n=423) were not presenting neither cognitive impairment nor dementia (Table 1). Over 25% (n=124) of subjects were diagnosed at an advanced cancer stage and 76.5% (n=372) received cancer treatment. The main cancer sites were colon (n=80), skin other than melanoma (n=69), hematological malignancies (n=62) and prostate (n=55). At the pre-diagnosis visit, 160 (32.9%) subjects presented at least one IADL limitation and 34 (7.0%) at least one ADL limitation. The characteristics of analyzed populations are presented in Appendix A.1.

At the post-diagnosis visit, 38.1% (n=185) of patients were dead and 8.8% (n=43) were lost to follow-up. Among subjects having a post-diagnosis visit (n=258), 27.9% (n=72) presented IADL limitation at the pre-diagnosis visit and 45.0% (n=116) did so at the post-diagnosis visit.

For ADL, 5.4% (n=14) and 12.8% (n=33) of subjects presented limitation pre-and postdiagnosis, respectively (Figure 3). Most of the subjects presenting IADL or ADL limitation at the pre-diagnosis visit had also a limitation at the post-diagnosis visit. Indeed, only 7 subjects presenting IADL limitation and 3 subjects presenting ADL limitation at the pre-diagnosis visit experienced recovery at the post-diagnosis visit.

After excluding disabled subjects at the pre-diagnosis visit and those with missing data on ADL and/or IADL, 240 subjects were included in the ADL limitation analysis (425 in the ADL limitation/death analysis) and 175 in the combined IADL/ADL limitation analysis (Figure 1).

The median delay between the pre-and post-diagnosis visits or death was 2.4 years (Q1=2.0, Q3=2.9). The median delay between cancer diagnosis and post-diagnosis visit was 1.2 years (Q1=0.6, Q3=1.8).

Among subjects becoming dependent to IADL between the pre-and post-diagnosis visits, the majority presented dependency in shopping (87.2%). Bathing (95.8%) and dressing (62.5%) were the most affected ADL domains.

Determinants of disability

In the final multivariate model on the occurrence of ADL limitation, oldest old people (85 years and over) (OR=18.3; 95% CI=3.7-90.9), subjects with cognitive impairment or dementia at the pre-diagnosis visit (OR=8.3; 95% CI=2.6-27.0) and subjects with advanced stage at diagnosis (OR=4.7; 95% CI=1.3-16.7) were those with a higher odds of ADL limitation (Table 2). In the complementary analysis to study the occurrence of ADL limitation or death, depressive symptomatology and cancer treatment were also associated.

In the analysis combining IADL/ADL limitation, subjects with a higher education than primary school (OR=0.4 95% CI=0.2-0.9) were at a lower odds, while oldest old (OR=3.3 95% CI=1.3-8.7) and those taking 6 or more daily drugs (OR=2.3 95% CI=1.0-5.2) were at a higher odds.

In the sensitivity analyses excluding skin tumors other than melanoma, stage at diagnosis did not remain significant in the analysis of ADL limitation, and polypharmacy did not remain significant in the analysis of a combined IADL/ADL limitation.

Discussion

We identified, older age (85 years and over), cognitive impairment or dementia, and advanced stage at diagnosis as determinants of functional decline in older persons with cancer; these factors were independently associated with the occurrence of ADL limitation, whether death was considered or not. Receiving cancer treatment was associated with the occurrence of ADL limitation only when death was taken into account. Age, education and polypharmacy were associated with the occurrence of ADL and/or IADL limitation.

Very few studies have specifically examined the functional decline of older patients with cancer in an unselected cancer population. Indeed, most of studies examined the functional decline in patients receiving treatment (e.g. chemotherapy) or visiting a specific care center [START_REF] Kenis | Functional decline in older patients with cancer receiving chemotherapy: A multicenter prospective study[END_REF][START_REF] Rønning | Frailty indicators and functional status in older patients after colorectal cancer surgery[END_REF][START_REF] Hoppe | Functional decline in older patients with cancer receiving first-line chemotherapy[END_REF][START_REF] Puts | Changes in functional status in older newly-diagnosed cancer patients during cancer treatment: A six-month follow-up period. Results of a prospective pilot study[END_REF][START_REF] Owusu | Vulnerable elders survey and socioeconomic status predict functional decline and death among older women with newly diagnosed nonmetastatic breast cancer[END_REF][START_REF] Van Abbema | Functional status decline in older patients with breast and colorectal cancer after cancer treatment: A prospective cohort study[END_REF]. Our population sample was not selected based on the access to cancer care and was mainly free of disability before cancer diagnosis. Prevalence of IADL (27.9%) and ADL (5.4%) limitations before cancer diagnosis in our study was consistent with that in the literature in older persons (IADL disability ranging from 12% to 47% and ADL disability from 5% to 18.3%) [START_REF] Kane | The association between geriatric syndromes and survival[END_REF]. After cancer diagnosis, the prevalence of disability increased and reached 45% and 13% as measured by IADL and ADL scales, respectively. In this older cancer population, bathing and dressing were the most affected ADL domains as reported in previous studies on general older population. However, early limitation in IADL concerned mainly shopping in our population when studies reported shopping and transporting in general older population [START_REF] Edjolo | Natural History of Dependency in the Elderly: A 24-Year Population-Based Study Using a Longitudinal Item Response Theory Model[END_REF].

In our results, the oldest old had a higher risk of functional decline (all studied outcomes), which is reported in the literature on older patients with cancer [START_REF] Extermann | Comprehensive geriatric assessment for older patients with cancer[END_REF][START_REF] Garman | Functional status and the elderly cancer patient[END_REF] and general older population [START_REF] Van Der Vorst | Limitations in Activities of Daily Living in Community-Dwelling People Aged 75 and Over: A Systematic Literature Review of Risk and Protective Factors[END_REF][START_REF] Pérès | The disablement process: factors associated with progression of disability and recovery in French elderly people[END_REF][START_REF] Stuck | Risk factors for functional status decline in community-living elderly people: a systematic literature review[END_REF]. Sex was not associated with functional decline. While some studies reported a higher risk of ADL limitation in women, which may be explained by the fact that women survived longer with disability [START_REF] Van Abbema | Functional status decline in older patients with breast and colorectal cancer after cancer treatment: A prospective cohort study[END_REF][START_REF] Li | Health among the oldest-old in China: Which living arrangements make a difference?[END_REF][START_REF] Freedman | Declines in late-life disability: The role of early-and mid-life factors[END_REF], others did not report any association for IADL or ADL limitation [START_REF] Pérès | The disablement process: factors associated with progression of disability and recovery in French elderly people[END_REF][START_REF] Boult | Chronic conditions that lead to functional limitation in the elderly[END_REF]. Furthermore, the higher risk of functional decline in women seems to be present especially at the beginning of the disablement process [START_REF] Pérès | The disablement process: factors associated with progression of disability and recovery in French elderly people[END_REF]. In our study, cognitive impairment or dementia and advanced cancer stage at diagnosis were associated with a higher risk of ADL limitation, which is consistent with previous reports [START_REF] Pérès | The disablement process: factors associated with progression of disability and recovery in French elderly people[END_REF][START_REF] Black | Cognitive and functional decline in adults aged 75 and older[END_REF]. Indeed, cognitive impairment or dementia implied a higher risk of ADL limitation, as cognitive functions are required to perform daily living activities [START_REF] Desai | Activities of daily living in patients with dementia: clinical relevance, methods of assessment and effects of treatment[END_REF]. In contrast, the relationship between stage at diagnosis and functional decline is understudied in the literature. Even if some studies reported a correlation between cancer stage and functional status depending on cancer type [START_REF] Garman | Functional status and the elderly cancer patient[END_REF], few studied the association between cancer stage and functional decline. A recent study reported this association, as well as the one with polypharmacy, in two frequent cancers [START_REF] Van Abbema | Functional status decline in older patients with breast and colorectal cancer after cancer treatment: A prospective cohort study[END_REF]. Taken together the results on polypharmacy in our study and association frequently reported in the older population [START_REF] Stuck | Risk factors for functional status decline in community-living elderly people: a systematic literature review[END_REF], it is unclear whether functional decline directly results from medication or if medication reflects the presence of multiple comorbidities in charge of disability, probably both. Finally, we showed a lower risk of ADL and/or IADL limitation in highly educated subjects, which has already been reported in the literature on older persons for ADL limitation (6,7) even if it was mostly studied using nonadjusted models [START_REF] Van Der Vorst | Limitations in Activities of Daily Living in Community-Dwelling People Aged 75 and Over: A Systematic Literature Review of Risk and Protective Factors[END_REF]. This result could be explained by different health behaviors in lifecourse depending on the educational level [START_REF] Margolis | Educational Differences in Healthy Behavior Changes and Adherence Among Middle-aged Americans[END_REF][START_REF] Cutler | Understanding differences in health behaviors by education[END_REF]. This study had some limitations. First, considering the high competing-risk of death in the older persons [START_REF] Berry | Competing risk of death: an important consideration in studies of older adults[END_REF], the best way to include it would have been to perform analyses using multi-state models [START_REF] Putter | Tutorial in biostatistics: competing risks and multi-state models[END_REF]. Since multi-state models did not converge in our sample, we chose to use composite outcomes of disability or death. Indeed, some studies have reported that functional decline slightly accelerates as death approaches, particularly in patients with cancer, and using composite outcomes enables to take this information into account [START_REF] Covinsky | Loss of independence in activities of daily living in older adults hospitalized with medical illnesses: increased vulnerability with age[END_REF][START_REF] Lunney | Patterns of functional decline at the end of life[END_REF][START_REF] Chen | Terminal trajectories of functional decline in the long-term care setting[END_REF]. However, using a composite outcome suggests that death is associated with functional decline and do not consider other causes of death (eg sudden death) which are not the main causes of death in older adults. Second, while some publications reported that functional decline in ADL decreased for only some cancer types, we cannot extrapolate our results by site. Third, subjects' cancer status was not known at the post-diagnosis visit. Indeed, cancer survivors at the post-diagnosis visit may have been in remission, still with cancer and/or still experiencing treatment that could have influenced functional status at this time. Fourth, the sample size can limit the power of our study and produce large confidence intervals. Another limitation is the delay between the cancer diagnosis and the post-diagnosis visit (median=1.2 years). Indeed, the functional decline can be due to cancer (disease and/or therapy) and transitory [START_REF] Petrick | Functional status declines among cancer survivors: trajectory and contributing factors[END_REF]. Therefore, use of future post-diagnosis visits could confirm our findings. Then, as functional status before cancer was measured several months before cancer diagnosis, we may not exclude that a part of functional decline results to growing age.

In addition, regarding the wide timeframe for inclusion, a selection bias may be present due to change and innovation in cancer therapy. However, older adults with cancer face known access problems to treatment and have less benefit from innovation in cancer therapy especially due to non-inclusion in clinical trials [START_REF] Herrera | Disparate Inclusion of Older Adults in Clinical Trials: Priorities and Opportunities for Policy and Practice Change[END_REF][START_REF] Given | Older adults and cancer treatment[END_REF]. Finally, we cannot disregard other potential confounder factors not taken into account such as physical and social activity [START_REF] Landi | Physical activity prevented functional decline among frail community-living elderly subjects in an international observational study[END_REF][START_REF] Avlund | The impact of structural and functional characteristics of social relations as determinants of functional decline[END_REF][START_REF] Shah | Association of total daily physical activity with disability in community-dwelling older persons: a prospective cohort study[END_REF] or visual or hearing impairment.

The use of merged databases from cancer registries and population-based cohorts represents the main strength of this study. The use of data from cancer registries allowed us to have exhaustive, objective and validated cancer cases. Contrary to other studies often excluding cancer cases regarding specific characteristics such as type of care facility (e.g. hospital type), comorbidities or frailty (e.g. hospital cohort studies, clinical trials), we included a more extensive sample of subjects with cancer. Sex distribution in our sample was similar to that reported for the older persons with cancer in France [START_REF]Les cancers en France[END_REF]. Additionally, the use of cohorts provided us with individual socioeconomic, health-related data such as depressive 
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Table 1 .

 1 Population characteristics in the INCAPAC study (n=486)

	Characteristics	
		n	(%)
	Age at cancer diagnosis	
	65-79	141 (29.0)
	80-84	156 (32.1)
	85+	189 (38.9)
	Sex	
	Men	269 (55.4)
	Women	217 (44.6)
	Education	
	Primary school or less	236 (48.6)
	Higher than primary school	250 (51.4)
	Living alone (pre-diagnosis visit)	
	No	299 (61.5)
	Yes	187 (38.5)
	Smoking status (pre-diagnosis visit)	
	Non-smoker	261 (53.7)
	Current or former smoker	212 (43.6)
	Unknown	13 (2.7)
	Polypharmacy (pre-diagnosis visit)	
	≤ 6	287 (59.1)
	> 6	196 (40.3)
	Unknown	3 (0.6)
	Depressive symptomatology (pre-diagnosis visit)	
	No	390 (80.2)
	Yes	47 (9.7)
	Unknown	49 (10.1)
	Cognitive impairment or dementia (pre-diagnosis	
	visit)	
	No	423 (87.0)
	Yes	61 (12.6)
	Unknown	2 (0.4)

Number of general practitioners per 100,000 inhabitants in place of residence at diagnosis

  Among the 372 patients who received cancer-related treatment, 214 (57.5%) received surgery, 83 (22.3%) chemotherapy, 65 (17.5%) radiation therapy, 5 (1.3%) immunotherapy and 16 (4.3%) palliative treatment.

	≤ 79.5	133 (27.4)
	> 79.5	353 (72.6)
	Advanced stage at diagnosis		
	No	300 (61.7)
	Yes	124 (25.5)
	Unknown	62 (12.8)
	Cancer site		
	Colon-rectum	80 (16.5)
	Skin other than melanoma	69 (14.2)
	Hematological malignancies	62 (12.8)
	Prostate	55 (11.3)
	Breast	35	(7.2)
	Lung	33	(6.8)
	Other	152 (31.2)
	Cancer treatment received*		
	Yes	372 (76.5)
	No	78 (16.1)
	Unknown	36 (7.4)
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symptomatology and geriatric-specific data about disability and dementia. In this study, disability was measured using several instruments (IADL, ADL). Dementia was actively screened and then validated by a committee of experts and its prevalence was close to the prevalence of dementia in Europe [START_REF] Berr | Prevalence of dementia in the elderly in Europe[END_REF][START_REF] Prince | The global prevalence of dementia: a systematic review and metaanalysis[END_REF].

To conclude, our findings suggests that, even if cancer increases the risk of functional decline and is an important cause of comorbidity, other factors can also independently impact on functional decline in older persons with cancer. It would be interesting to study the association of these factors with each domain of functional decline. Then, a future approach will consist to study causal relationships between the different factors identified, in particular the relationship between identified factors, functional decline and survival. Since the population of older adults is growing, prevention actions are needed to identify patients with a higher risk of disability (oldest old, subjects with a low socioeconomic level) and propose geriatric interventions. An oncogeriatric approach combining screening tools such as G8, comprehensive geriatric assessment, interventions (nutrition, adapted physical activity, social support) and specific case management will be a promising way to fight against functional decline after cancer diagnosis and during therapy.
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