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Introduction

In France, dementia affected 1 to 1.2 million people directly and 3 million relatives indirectly in the early 2010's [START_REF]L'état de santé de la population en France[END_REF][START_REF] Helmer | Évolution temporelle des démences : état des lieux en France et à l'internationale[END_REF]. Several predictive scenarios have been carried out, estimating a prevalence of 1.75 million in 2030 [START_REF] Jacqmin-Gadda | 20-Year prevalence projections for dementia and impact of preventive policy about risk factors[END_REF] and 1.81 million in 2050 [START_REF] Mura | How many dementia cases in France and Europe? Alternative projections and scenarios 2010-2050[END_REF]. Cerebrovascular disease are the most common causes of dementia after Alzheimer's disease: vascular dementia (VaD) is estimated to be about 15% of dementias [START_REF] O'brien | Vascular dementia[END_REF]. The management of vascular dementia is based on the effective control of cardiovascular risk factors: hypertension, smoking, ischaemic heart disease, atrial fibrillation, diabetes, obesity, etc. [START_REF] O'brien | Vascular dementia[END_REF] In 1993, the National Institute of Neurological Disorders and Stroke with support from the Association Internationale pour la Recherche et l'Enseignement en Neurosciences (NINDS-AIREN) proposed criteria for the diagnosis of VaD [START_REF] Román | Vascular dementia: diagnostic criteria for research studies. Report of the NINDS-AIREN International Workshop[END_REF]. In 2000, Erkinjuntti et al. proposed a modification of the NINDS-AIREN criteria as a new research criteria for subcortical VaD [START_REF] Erkinjuntti | Research criteria for subcortical vascular dementia in clinical trials[END_REF]. In 2005, two reviews highlighted the importance of poststroke VaD [START_REF] Leys | Poststroke dementia[END_REF][START_REF] Hénon | Poststroke dementia[END_REF]. Advances in brain imaging, genetics and the evolution of the concept of dementia have led to the individualization of different subtypes of VaD in ICD-10: multiple infarctions, subcortical VaD, acute onset VaD, mixed types. Recently, the VASCOG statement proposed new criteria for vascular cognitive disorders [START_REF] Sachdev | Diagnostic criteria for vascular cognitive disorders: a VASCOG statement[END_REF]. The application of these different criteria to diagnose VaD in France is not known. The French Programme de Médicalisation du Système d'Information (PMSI) database gives access to the evolution of diagnoses over all hospital stay. Our aim was to analyze the evolution of VaD ICD-10 coding in France between 2007 and 2017.

Methods

Study design

This study consists of a retrospective cohort, based on secondary use of the PMSI database (presented below). We included all the inpatient stays from 2007 to 2017, from the website ScanSanté (Technical agency for Hospital Information).

Data source

The PMSI database is the French nationwide exhaustive hospital discharge database [START_REF] Boudemaghe | Data Resource Profile: The French National Uniform Hospital Discharge Data Set Database (PMSI)[END_REF]. The database used in this study comprehends all the inpatient stays, from nonprofit and for-profit acute care hospitals (medicine, surgery and obstetrics), excluding psychiatric hospitals and rehabilitation care centers. This database includes administrative data (admission and discharge dates and modes), demographic data (age, gender, geographic area), diagnoses encoded in the International Classification of Diseases and Related Health Problems, 10 th edition (ICD-10) [START_REF]WHO | International Classification of Diseases (ICD)[END_REF] and other pieces of information [START_REF] Bezin | The national healthcare system claims databases in France, SNIIRAM and EGB: Powerful tools for pharmacoepidemiology[END_REF]. This information is anonymized and can be reused for research purposes [START_REF] Schwarzinger | The neglected role of alcohol use disorders in earlyonset dementia: a nationwide study from France[END_REF].

Inclusion criteria

Dementia and related diseases encoding rules have been defined in 2006 [START_REF]Agence technique de l'information sur l'hospitalisation (ATIH)[END_REF]. In accordance with those rules, we included inpatient stays having one of the following ICD-10 codes as principal diagnosis: acute onset vascular dementia (F010*, 21 codes), multiple infarctions (F011*, 21 codes), subcortical vascular dementia (F012*, 21 codes), mixed vascular dementia cortical and subcortical (F013*, 21 codes), other vascular dementia (F018*, 21 codes), unspecified vascular dementia (F019*, 21 codes). In comparison, we noted the number of organic mental disorders, including symptomatic disorders: dementia of Alzheimer's disease, VaD, dementia during other diseases classified elsewhere, unspecified dementia, organic amnesia syndrome, non-induced delirium, other mental disorders, personality and organic behaviour disorders, organic mental disorder (codings from F00 to F09).

Results

Evolution of VaD

From 2007 to 2017, the number of inpatient stays with a principal diagnosis of organic mental disorders has followed the increase in the number of stays: 70,145 in 2007 (0,301% of inpatient stays) and 86,421 in 2017 (0,300%). Over the same period, the number of inpatient stays with a principal diagnosis of VaD remained stable: 10,204 in 2007 (0,0437% of inpatient stays) and 11,654 in 2017 (0,0404% of inpatient stays). Among inpatient stays for organic mental disorders, VaD accounted for 14,5% in 2007 and 13,5% in 2017 (Table 1). 

Evolution of subtypes of vascular dementias

Inpatient stays for other VaD increased over 11 years (+85%), while inpatient stays for unspecified VaD remained stable (+3%) (Table 1). Among inpatient stays with specific codes in 11 years, there were fewer multiple infarctions (-50%) and a globally unchanged number of inpatient stays for mixed VaD (+9%). Number of inpatient stays for acute onset VaD increased between 2007 and 2013 (+228%) and then decreased between 2013 and 2017 (-13%). Number of inpatient stays for subcortical VaD followed the same pattern: + 77% until 2012 and then -11% until 2017 (Figure 1). In 2017, inpatient stays for mixed VaD represented 34.6% of inpatient stays for VaD, unspecified VaD 27.2%, subcortical VaD 13.6%, other VaD 11.9%, acute onset VaD 6.6% and multiple infarctions 6.1%. 

Discussion

Between 2007 and 2017, we show a slightly relative decrease in the number of hospital stays for VaD compared to all hospital stays (0.0437% to 0.0404%). This result can be explained by a lower identification of vascular dementias, a decrease in hospital stays for vascular dementia or a better control of cardiovascular risk factors [START_REF] Birkhead | Improving care for patients with acute coronary syndromes: initial results from the National Audit of Myocardial Infarction Project (MINAP)[END_REF][START_REF] Arveiler | Trends in coronary heart disease in France during the second half of the 1990s[END_REF][START_REF] Setoguchi | Improvements in Long-Term Mortality After Myocardial Infarction and Increased Use of Cardiovascular Drugs After Discharge: A 10-Year Trend Analysis[END_REF][START_REF] Harmsen | Stroke Incidence and Mortality Rates 1987 to 2006 Related to Secular Trends of Cardiovascular Risk Factors in Gothenburg[END_REF][START_REF] Tuppin | Frequency of cardiovascular diseases and risk factors treated in France according to social deprivation and residence in an overseas territory[END_REF]. In our study, vascular dementias accounted for about 14% of hospital stays for organic disorders; in the literature, VaD is estimated to account for about 15% of dementias [START_REF] O'brien | Vascular dementia[END_REF]. About subtypes of VaD, we describe two trends: first, the increase in "other VaD" diagnoses; second, a shift from multiple infarct inpatient stays to acute onset VaD and subcortical VaD inpatient stays, particularly between 2007 and 2012. The respective proportions of different VaD subtypes remained stable between 2013 and 2017. Over 10 years, it is unlikely that diagnostic rates could have changed as much; rather, our results reflect changes in coding patterns between 2007 and 2012.

Dementia diagnosis is a clinical syndromic diagnosis, which requires fulfilling diagnostic criteria. Such criteria exist for Alzheimer's disease [START_REF] Mckhann | Clinical diagnosis of Alzheimer's disease: report of the NINCDS-ADRDA Work Group under the auspices of Department of Health and Human Services Task Force on Alzheimer's Disease[END_REF][START_REF] Dubois | Research criteria for the diagnosis of Alzheimer's disease: revising the NINCDS-ADRDA criteria[END_REF], frontotemporal dementia [START_REF] Neary | Frontotemporal dementia[END_REF] and dementia with Lewy bodies [START_REF] Mckeith | Consensus guidelines for the clinical and pathologic diagnosis of dementia with Lewy bodies (DLB): report of the consortium on DLB international workshop[END_REF][START_REF] Mckeith | Diagnosis and management of dementia with Lewy bodies: Fourth consensus report of the DLB Consortium[END_REF]. About VaD, it was initially thought that cerebrovascular disease caused dementia when there were many large cortical infarcts [START_REF] Hachinski | Multi-infarct dementia. A cause of mental deterioration in the elderly[END_REF][START_REF] Mckay | Multi-Infarct Dementia: A Historical Perspective[END_REF]. Fourth revision of Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) and ICD-10 used this concept of multiple infarctions to define VaD [START_REF] O'brien | Vascular dementia[END_REF][START_REF] Perneczky | Is the time ripe for new diagnostic criteria of cognitive impairment due to cerebrovascular disease? Consensus report of the International Congress on Vascular Dementia working group[END_REF]. In 1992 and 1993, Alzheimer's Disease Diagnostic and Treatment Centers (ADDTC) and then the NINDS-AIREN proposed criteria for the diagnosis of vascular dementia (VaD) [START_REF] Román | Vascular dementia: diagnostic criteria for research studies. Report of the NINDS-AIREN International Workshop[END_REF][START_REF] Chui | Criteria for the diagnosis of ischemic vascular dementia proposed by the State of California Alzheimer's Disease Diagnostic and Treatment Centers[END_REF]. These criteria were compared: because of their high specificity, the NINDS-AIREN criteria have been preferred in most relevant studies [START_REF] O'brien | Vascular dementia[END_REF][START_REF] Pohjasvaara | Comparison of different clinical criteria (DSM-III, ADDTC, ICD-10, NINDS-AIREN, DSM-IV) for the diagnosis of vascular dementia. National Institute of Neurological Disorders and Stroke-Association Internationale pour la Recherche et l'Enseignement en Neurosciences[END_REF]. They also expanded the idea to include not only multiple cortical and/or subcortical infarcts, but also strategic single infarcts, non-infarction white matter lesions, hemorrhages, and hypoperfusion as possible causes of VaD. Thus, in our study, analysis of the subtypes shows a trend in line with the literature and diagnostic criteria: VaD by multiple infarction accounted for 13.8% of vascular dementias in 2007 and only 6.1% in 2017. Also, the increase in "other VaD" suggests a lack of precision among ICD-10 proposals. We do not observe any change in the distribution of the various subtypes of VaD after 2014, which could be linked to the VASCOG statement [START_REF] Sachdev | Diagnostic criteria for vascular cognitive disorders: a VASCOG statement[END_REF]. Principal strength of our study is to study all hospital stays in France over 11 consecutive years, for a total of 285,748,938 stays. Our study has potential limitations. The inpatient stays ICD10 codes were registered for billing purposes, and we did not confirm them versus clinical records. The use of the PMSI for activity-based payment of hospital services can lead to under-coding diseases that have no financial impact. However, the coding as the main diagnosis of vascular dementia (regardless of the precision) or Alzheimer's dementia is associated with the same homogeneous group of stay, and with the same pricing for stays from 3 to 20 days. The pricing of the stay will increase by coding the associated diagnoses (undernutrition, decubitus ulcer, bedridden patient, etc.); thus, there is no financial inducement to use precisely one code of dementia rather than the other. Since 2012, government agency in charge of the PMSI database has been working on the Ovalide tool, a PMSI data validation tool, which will make it possible to identify low quality in PMSI data. Use of hospital coding to define the diagnosis is a recognized way of counting dementia [START_REF] Launer | Counting dementia: There is no one "best" way[END_REF]. We study here the number of hospital stays; some patients may have had several stays. Besides, we interested in the evolution of coding, and there is no reason to believe that the annual number of stays of patients with VaD may have changed between 2007 and 2017. Defining and identifying dementias in the major French administrative databases is an issue of interest: a recent review proposed several algorithms, two of which have been validated [START_REF] Gallini | Acute onset vascular dementia Multiple infarctions Subcortical vascular dementia Mixed vascular dementia (cortical and subcortical) Other vascular dementia Unspecified vascular dementia[END_REF].

Conclusion

The number of hospital stays for vascular dementia has remained stable over 11 years. This represents a slight relative decrease in proportion to the total number of hospital stays. One possible explanation is the improved control of cardiovascular risk factors. These data can be useful to encourage good control in patients at risk. We also showed a decrease in hospital stays for imprecise diagnoses of "multiple infarction", associated with an increase in the number of diagnoses of "subcortical or mixed VaD", "acute onset VaD" and "other VaD". Finally, these data suggest an adequacy with the evolution of diagnostic criteria. Improvement in the coding quality of VaD is engaging for future studies with the PMSI database. VaD: Vascular dementia 
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	Principal diagnosis	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017
	Acute onset VaD	272	342	546	760	827	802	892	785	789	731	773
	Multiple infarctions	1,410	1,367	1,226	1,104	1,035	932	791	712	767	734	709
	Subcortical VaD	1,006	1,155	1,304	1,597	1,635	1,776	1,723	1,701	1,565	1,548	1,584
	Mixed VaD											
	(cortical and	3,686	4,219	4,090	3,788	3,801	3,719	4,033	3,773	3,882	4,118	4,026
	subcortical)											
	Other VaD	749	831	953	1,044	1,099	1,057	1,053	1,094	1,237	1,305	1,387
	Unspecified VaD	3,081	3,031	2,655	2,419	2,540	2,853	2,749	2,863	2,853	3,073	3,175
	Total (F01*)	10,204	10,945	10,774	10,712	10,937	11,139	11,241	10,928	11,093	11,509	11,654
	Organic											
	mental disorders	70,145	75,685	76,021	78,464	82,176	83,417	83,728	83,079	84,193	87,628	86,421
	(F00*-F09*)											

Total inpatient stays 23

  ,339,533 23,781,314 24,297,929 24,709,773 25,259,627 25,828,027 26,476,016 27,087,492 27,600,941 28,538,316 28,829,970
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