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INTRODUCTION

There are approximatively 50-million subjects with Alzheimer's Disease and Related Dementias (ADRD) worldwide 1 . The primary symptoms are cognitive decline and functional impairment, leading to progressive dependence and death. Various behavioral and psychological symptoms of dementia (BPSD) also frequently occur [START_REF] Lancet | Alzheimer's disease: expedition into the unknown[END_REF][START_REF]Diagnostic and Statistical Manual of Mental Disorders[END_REF] . For the most disruptive BPSDs, first-line recommendations are based on non-pharmacological treatments, [START_REF] Loi | Alzheimer disease: Nonpharmacological and pharmacological management of cognition and neuropsychiatric symptoms[END_REF] whereas second-line strategies rely on risperidone, the sole drug authorized in moderate-to-severe ADRD with agitation for limited periods (six weeks). Benzodiazepines are not recommended for BPSD treatment [START_REF] Has | Alzheimer et Maladies Apparentées : Prise En Charge Des Troubles Du Comportement Perturbateurs[END_REF] and are considered as inappropriate in the elderly, particularly long half-life drugs [START_REF]By the 2019 American Geriatrics Society Beers Criteria® Update Expert Panel. American Geriatrics Society 2019 Updated AGS Beers Criteria® for Potentially Inappropriate Medication Use in Older Adults[END_REF][START_REF] O'mahony | STOPP/START criteria for potentially inappropriate prescribing in older people: version 2[END_REF][START_REF] Laroche | Potentially inappropriate medications in the elderly: a French consensus panel list[END_REF][START_REF] Has | Benzodiazépine à Demi Vie Longue Chez Le Sujet Âgé[END_REF] given the increased risk of dementia among long half-life versus short half-life benzodiazepine users [START_REF] Shash | Benzodiazepine, psychotropic medication, and dementia: A population-based cohort study[END_REF] . However, high benzodiazepine exposure is observed among subjects with ADRD (10.6% to 37.5%) [START_REF] Ansm | Etat des lieux de la consommation des benzodiazépines en France[END_REF][START_REF] Bénard-Laribière | Trends in incident use of benzodiazepines and Z-drugs in France from 2006 to 2012: a population-based study[END_REF][START_REF] Okumura | Trends in use of psychotropic medications among patients treated with cholinesterase inhibitors in Japan from 2002 to 2010[END_REF][START_REF] Turró-Garriga | Pharmaceutical consumption and cost in patients with dementia: A longitudinal study by the Registry of Dementias of Girona (ReDeGi) in Catalonia (Spain)[END_REF][START_REF] Iaboni | Changing Pattern of Sedative Use in Older Adults: A Population-Based Cohort Study[END_REF] . Moreover, recent studies, published in 2012 [START_REF] Billioti De Gage | Benzodiazepine use and risk of dementia: prospective population based study[END_REF] , 2014 [START_REF] Billioti De Gage | Benzodiazepine use and risk of Alzheimer's disease: case-control study[END_REF] and 2016 [START_REF] Shash | Benzodiazepine, psychotropic medication, and dementia: A population-based cohort study[END_REF][START_REF] Pariente | The Benzodiazepine-Dementia Disorders Link: Current State of Knowledge[END_REF] reported detrimental effects of benzodiazepines on mental health in elderly subjects. National guidelines [START_REF] Has | Arrêt Des Benzodiazépines et Médicaments Apparentés : Démarche Du Médecin Traitant En Ambulatoire[END_REF] and recent literature may have led to changes in prescription practices, especially for people newly diagnosed with ADRD. However, no study has assessed recent nationwide trends in benzodiazepine exposure among incident ADRD cases with a detailed pharmacoepidemiological approach.

Therefore, we conducted a study to compare temporal trends of benzodiazepine exposure between three French incident ADRD cohorts (identified in 2011, 2013 and 2016), focusing on a two-year period around ADRD identification. Our hypothesis was that benzodiazepine exposure would be lower in the most recent cohorts, particularly in the year following ADRD identification, and for long half-life benzodiazepines.

METHODS

Data source

We used the French national health insurance database (SNDS: Système National des Données de Santé) [START_REF] Tuppin | Value of a national administrative database to guide public decisions: From the système national d'information interrégimes de l'Assurance Maladie (SNIIRAM) to the système national des données de santé (SNDS) in France[END_REF][START_REF] Bezin | The national healthcare system claims databases in France, SNIIRAM and EGB: Powerful tools for pharmacoepidemiology[END_REF][START_REF] Moulis | French health insurance databases: What interest for medical research?[END_REF] . In addition to sociodemographics (sex, age, residence area, vital status, death date), SNDS includes all ambulatory and drug reimbursements, hospital discharge databases (with diagnoses) and nursing home stays. Data about medically confirmed chronic conditions, coded according to the ICD-10 (International Classification of Diseases, 10 th version) are registered through the long-term diseases (LTD) system, which allows full coverage for healthcare related to expensive chronic diseases (including ADRD).

Study population

The FRA-DEM cohort is a dynamic cohort gathering all incident ADRD cases identified through the SNDS since 2011. ADRD was defined by the first record of one of the following criteria 23 : (i) full coverage for ADRD (ICD-10 codes: "F00-F03", "G30", "G31" except "G31.2", through the LTD system), (ii) hospital stay reporting an ADRD diagnosis code (as above) or (iii) at least two reimbursements for acetylcholinesterase inhibitors (rivastigmine, galantamine or donepezil) or memantine. The index date was defined as the first date of ADRD identification. Incident ADRD cases were required to have a five-year period free of ADRD criteria prior to the index date.

For the present study, we focused on incident ADRD cases identified in three cohorts (2011, 2013 and 2016), living in metropolitan France, and registered to the main health insurance scheme ("Régime général"). We excluded ADRD subjects with schizophrenia, epilepsy, spasticity or chronic pain (benefiting for a full coverage for these diseases, on the basis of the LTD system) who may have legitimately benefited from benzodiazepines. We also excluded subjects living in nursing homes with an internal pharmacy before the index date, because drug data is unavailable in these settings [START_REF] Palmaro | Overview of drug data within French health insurance databases and implications for pharmacoepidemiological studies[END_REF] .

For each subject, a 24-month follow-up period (two semesters before (Semester -2 (S-2), Semester -1 (S-1)) and after (Semester 1 (S1), Semester 2 (S2))) around the index date was studied. Subjects were censored at the first instance of either death, leaving the "régime général", moving away from Metropolitan France, or institutionalization in a nursing home with an internal pharmacy.

Psychotropic exposure

Psychotropics (antipsychotics, antidepressants and z-drugs) were categorized according to their Anatomical and Therapeutic Classification (ATC) code [START_REF] Whocc | ATC/DDD Index[END_REF] . Benzodiazepines (ATC codes: N05BA, N05CF, N03AE01, M03BX07) were categorized according to their half-life, using a 20-hour cut-off to define short or long half-life, as reported in French labelling [START_REF] Ansm | Etat des lieux de la consommation des benzodiazépines en France[END_REF][START_REF] Bénard-Laribière | Trends in incident use of benzodiazepines and Z-drugs in France from 2006 to 2012: a population-based study[END_REF][START_REF]Mémo choix d'une benzodiazépine[END_REF] .

Hydroxyzin, pregabalin, and meprobamate were studied to highlight any shift in prescriptions.

Psychotropic exposure was quantified through monthly reimbursed defined daily doses (DDD [START_REF] Whocc | ATC/DDD Index[END_REF] ) and based on the number of boxes monthly dispensed for each subject multiplied by the dosage and unit number divided by the recommended DDD.

Outcomes

We assessed monthly and semestrial benzodiazepine exposure firstly as a whole class, then by half-life. Initiation was estimated after the index date, among subjects unexposed to any benzodiazepines in the 12 months before the index date. Initiation was computed in persontime accounting for the above-mentioned censoring causes, as well as >24-hour hospital stays (drug exposure could not be tracked in this case) [START_REF] Palmaro | Immeasurable time bias due to hospitalization in medico-administrative databases: which impact for pharmacoepidemiological studies?[END_REF] .

For adherence to recommendations, firstly, duration exposure (≤three vs >three months) was assessed for each first benzodiazepine episode, which was estimated as follows. A 28day period was allocated to each benzodiazepine reimbursement. Using a 35-day grace period defining discontinuation, a first benzodiazepine episode was considered discontinued if no further benzodiazepine reimbursement occurred during the 29th to 63th day after the first reimbursement. Subjects with a first benzodiazepine episode <three months due to censoring were excluded. Secondly, we modeled the probability of having a single benzodiazepine reimbursement during the first episode (as compared to >one). We excluded subjects with <three months follow-up during which it was impossible to disentangle whether there was or not a single benzodiazepine reimbursement.

Statistical analyses

Monthly prevalent exposure and initiation rates were calculated using smoothed series (three-month moving average). Between-cohort differences (with the 2011 cohort as the reference) in (i) benzodiazepine prevalent exposure rates, (ii) initiation rates, (iii) proportion of first episode duration ≤three months and (iv) single benzodiazepine reimbursement rates were assessed via Odds Ratios (ORs) and their 95% Confidence Intervals (95%CI) from four multivariate logistic regression models. Analyses were stratified by semester, and conducted for benzodiazepines as a whole class, and then by half-life. All analyses were adjusted for sex, age class, deprivation index [START_REF] Rey | Ecological association between a deprivation index and mortality in France over the period 1997 -2001: variations with spatial scale, degree of urbanicity, age, gender and cause of death[END_REF] , setting (institutionalization during follow-up), comorbidities (using a modified Charlson score [START_REF] Charlson | A new method of classifying prognostic comorbidity in longitudinal studies: development and validation[END_REF] ), and full coverage for ADRD during followup. Due to a significant interaction, results are presented by setting (no other interactions were significant). In order to take into account differential death rates among cohorts, we performed a sensitivity analysis excluding censored subjects.

Statistical analyses were conducted with Stata/SE 14.2. (College Station, TX: StataCorp LP).

Ethics

FRA-DEM received approval from the French data protection authority (CNIL authorization n°1631786-DE-2013-037). 1A presents the characteristics of the 3 cohorts. Mean age increased over time, and there were more comorbidities in the most recent cohorts. The proportion of ADRD identification through full coverage increased over time.

RESULTS

335,016 subjects were included in the study (Fig 1). Table

Benzodiazepine exposure over time in the three cohorts

In the 12-month period following the index date, >30% of subjects were dispensed at least one benzodiazepine (Table 1B), mostly prescribed (93.47%) by a general practitioner.

The most frequently reimbursed short half-life benzodiazepines were alprazolam, oxazepam and lorazepam. Bromazepam was the most frequently reimbursed long half-life benzodiazepine. After the index date, the second most frequently reimbursed long half-life benzodiazepine was prazepam in the three cohorts, followed by clonazepam (2011) or diazepam (2013, 2016).

Monthly benzodiazepine prevalence in the three cohorts remained around 18%, particularly after the index date, but short half-life benzodiazepine prevalence increased in the most recent cohorts (12% in 2011 vs 17% in 2016) while long half-life prevalence decreased (7% in 2011 vs 4% in 2016). The same half-life trends were observed for benzodiazepine initiation.

DDD reimbursements for long half-life benzodiazepines were higher in 2016 (Table 1B).

The proportion of short half-life benzodiazepines reimbursed during the first episode increased in recent cohorts (60.68% in 2011 vs 81.16% in 2016) while the proportion of long half-life (35.93% in 2011 vs 17.74% in 2016) and all benzodiazepines (3.38% in 2011 vs 1.10% in 2016) decreased.

Multivariate analyses

Benzodiazepine prevalent exposure

Community-dwelling subjects

As compared to 2011, the risk of prevalent benzodiazepine (all half-lives) reimbursement decreased in 2013 and 2016 before the index date (aOR around 0.80), and, to a lesser extent, during S1 (aOR2013=0.93 [0.91-0.95], aOR2016=0.95 [0.93-0.97]), but not during S2 (Table 2A).

However, these results hide differences according to half-life (Table 2A). The risk of long half-life benzodiazepine exposure decreased during all semesters, and more so in 2016 than 

Institutionalized subjects

The risk of benzodiazepine (all half-lives) reimbursement decreased before the index date in 2013 and 2016 (Table 2A), despite a decreased magnitude compared to community- Results according to half-life (Table 2A) were similar to those for community-dwelling subjects, except that the risk of short half-life benzodiazepine reimbursement appeared higher in institutionalized subjects, particularly in S1 and S2 (S1: aOR2013=1. 26 

Benzodiazepine initiation

Community-dwelling subjects

The risk of all half-life benzodiazepine initiation did not significantly differ between cohorts during S1 (Table 2B) and slightly decreased during S2 in 2013 and 2016 (aOR around 0.90).

The risk of long half-life benzodiazepine initiation decreased during both semesters (Table 2B), with an increased magnitude in 2016 and in S1 (S1: aOR2013=0. 

Institutionalized subjects

The risk of benzodiazepine initiation (all half-lives) increased in both semesters, particularly in the 2016 cohort (S1: aOR2013=1. 28 

Adherence to recommendations

Adherence to recommendations concerning the first benzodiazepine episode duration (Table 3) decreased in 2013 and 2016 (aOR around 0.90). There was a trend for a significant difference regarding adherence to the single reimbursement recommendation over time (aOR2013=0.95 [0.91-1.00], aOR2016=0.94 [0.90-0.99]).

Sensitivity analysis

Results were stable in the sensitivity analysis excluding censored subjects.

DISCUSSION

This study underlined differential trends of benzodiazepine exposure according to half-life in ADRD subjects. In recent cohorts, long half-life benzodiazepine exposure and initiation decreased in both community-dwelling and institutionalized ADRD subjects, whereas short half-life exposure increased. These trends were greater in 2016 than in 2013, in institutionalized subjects and were also observed before ADRD identification [START_REF] Martinez | Trends in the prevalence of antipsychotic drug use among patients with Alzheimer's disease and other dementias including those treated with antidementia drugs in the community in the UK: a cohort study[END_REF] . Concomitant change in other psychotropic exposures between cohorts was not observed, notably for antipsychotics. This might suggest a shift of prescription from long-to short half-life benzodiazepines. Although one might have expected decreased exposure to all benzodiazepines, such a shift in favor of short half-life benzodiazepines could be interpreted as a first step towards improvement of practices. Other results raise concerns regarding recent practices, with an even greater increased risk of short half-life benzodiazepine exposure and a lower decrease in the risk of long half-life exposure after ADRD identification, and poorer adherence to recommendations.

Benzodiazepine prescriptions, in France, are ruled by numerous regulatory measures and practice guidelines [START_REF] Micallef | Misuse of Benzodiazepines in France[END_REF] . Since 1991, prescription duration has been restricted (benzodiazepine anxiolytics: 12 weeks, benzodiazepine hypnotics: four weeks). Benzodiazepines are prescription-only medications, and some are restricted to non-falsifiable prescriptions and limited periods during dispensing (28 days). In 2007, French health authorities published recommendations for benzodiazepine discontinuation in the elderly. In 2011, clonazepam prescription was strictly restricted to epilepsy. Several studies published in 2012, 2014 and 2016 reported increased risks of (i) cognitive decline [START_REF] Billioti De Gage | Benzodiazepine use and risk of dementia: prospective population based study[END_REF] and dementia 17 associated with benzodiazepines, and (ii) dementia among long half-life, as compared to short half-life, benzodiazepines users [START_REF] Shash | Benzodiazepine, psychotropic medication, and dementia: A population-based cohort study[END_REF] . This led to the following reminders for prescribers: nonpharmacological strategies as first-line recommendations in BPSD, prescription as short as possible, favor short half-life benzodiazepines over long ones. It also led to regulatory measures, such as withdrawals from the market of some long half-life benzodiazepines (2013: flunitrazepam, tetrazepam) and reimbursement rate decreases (2014: estazolam, loprazolam, lormetazepam, temazepam, nitrazepam, prazepam).

The observed greater exposure to short half-life benzodiazepines raises concerns, given benzodiazepine associated adverse events, including falls, fractures, and dependence [START_REF] Loi | Alzheimer disease: Nonpharmacological and pharmacological management of cognition and neuropsychiatric symptoms[END_REF][START_REF]By the 2019 American Geriatrics Society Beers Criteria® Update Expert Panel. American Geriatrics Society 2019 Updated AGS Beers Criteria® for Potentially Inappropriate Medication Use in Older Adults[END_REF][START_REF] Laroche | Potentially inappropriate medications in the elderly: a French consensus panel list[END_REF] .

Recent regulatory measures affecting long half-life benzodiazepines and changes in patient characteristics could explain some of our results. Also, our more recent cohorts were composed of older subjects, with more comorbidities, which could have required benzodiazepines. However, after controlling for age, sex and comorbidities, a significant cohort effect remained. France implemented various measures to improve access to specialized centers, diagnosis, and treatment for ADRD, which may have brought about earlier diagnosis, with fewer proportions of severe stages among incident cases. Despite the creation of ADRD specialized care units [START_REF] Cnsa | La Situation Des EHPAD En[END_REF] , benzodiazepine exposure appeared particularly unfavorable among institutionalized subjects. However, we cannot exclude an overrepresentation of severe BPSD resistant to psycho-behavioral therapies among institutionalized subjects [START_REF] Cnsa | La Situation Des EHPAD En[END_REF] , leading to supervised benzodiazepine prescription.

The literature regarding psychotropic exposure in ADRD generally comes from crosssectional studies, based on non-representative populations [START_REF] Okumura | Trends in use of psychotropic medications among patients treated with cholinesterase inhibitors in Japan from 2002 to 2010[END_REF][START_REF] Turró-Garriga | Pharmaceutical consumption and cost in patients with dementia: A longitudinal study by the Registry of Dementias of Girona (ReDeGi) in Catalonia (Spain)[END_REF][START_REF] Iaboni | Changing Pattern of Sedative Use in Older Adults: A Population-Based Cohort Study[END_REF][START_REF] Taipale | High prevalence of psychotropic drug use among persons with and without Alzheimer's disease in Finnish nationwide cohort[END_REF] . Some studies were conducted among prevalent ADRD subjects [START_REF] Singh | Impact of FDA Black Box Warning on Psychotropic Drug Use in Noninstitutionalized Elderly Patients Diagnosed With Dementia: A Retrospective Study[END_REF][START_REF] Tordoff | Improvements in the prescribing of antipsychotics in dementia and psychogeriatric units in New Zealand[END_REF] mostly, although not exclusively [START_REF] Selbaek | Change in psychotropic drug use in Norwegian nursing homes between 2004 and 2011[END_REF] , in specialized [START_REF] Gustafsson | Psychotropic drug use among people with dementia--a six-month follow-up study[END_REF] care units, with benzodiazepine prevalence varying from 25.8% to 64.3%. It is difficult to compare these results to ours because of differences between study populations, design and limited sample sizes. To our knowledge, one Finnish team studied temporal variations (measured in 2005 and 2011) among community-dwelling incident ADRD subjects [START_REF] Tolppanen | Regional changes in psychotropic use among Finnish persons with newly diagnosed Alzheimer's disease in 2005-2011[END_REF] . They did not study adherence to benzodiazepine recommendations, however or risks according to half-life or setting. They reported a decrease in age and sex-adjusted overall reimbursed prevalent and incident benzodiazepine exposure over time. In Finland, some small packages of benzodiazepines are not reimbursed and a shift towards these packages in 2011 could partly explain the results.

Our study has some limitations. ADRD diagnosis was not ascertained and did not systematically rely on standardized criteria. However, 35% were confirmed cases (full coverage for ADRD requires ADRD confirmation by a specialist), almost 25% of the population presented several criteria at the index date, and more than 50% had an additional ADRD criterion in the following year. Second, we restricted our population to the main health insurance scheme due to variation in 2006-2010 (the period required to define incident cases) in data quality across schemes. However, the main insurance scheme represents >80% of the population and this restriction was necessary to prevent any differential misclassifications. Third, potential confounders such as ADRD severity, BPSD, or availability of an informal caregiver, are not recorded in SNDS, and ADRD etiology (limited to three CIM-10 characters in the LTD system) as well as psychiatric history were not reliable enough to be included in multivariate analyses. Fourth, drug reimbursement does not precisely reflect either drug exposure or prescriptions [START_REF] Bezin | The national healthcare system claims databases in France, SNIIRAM and EGB: Powerful tools for pharmacoepidemiology[END_REF][START_REF] Palmaro | Overview of drug data within French health insurance databases and implications for pharmacoepidemiological studies[END_REF] . However, prescriptions are generally dispensed in this elderly population; therefore it remains a good proxy for prescribing practices which were targeted in our study. Lastly, SNDS data quality on death and nursing homes has improved over time, but we conducted sensitivity analyses to handle this possible bias.

Nonetheless, this nationwide study was conducted on both community-dwelling and institutionalized ADRD subjects, with limited attrition. Reimbursement drug data were highly reliable and enabled us to assess shifts in prescription of other psychotropics. Finally, we performed multivariate analyses with various covariates, and sensitivity analyses.

CONCLUSIONS AND IMPLICATIONS

Overall benzodiazepine exposure among ADRD subjects did not dramatically change over time, but long half-life benzodiazepine exposure decreased whereas short half-life exposure increased, particularly among institutionalized subjects. Moreover, adherence to benzodiazepine recommendations worsened in recent years. Our results may be due to changes in prescribing practices and in patient characteristics. Further research among institutionalized ADRD subjects could provide useful data to disentangle the two phenomena. 

  in 2013, as compared to 2011 (S-2: aOR2013=0.63 [0.61-0.64], aOR2016=0.51 [0.49-0.52], S2: aOR2013=0.77 [0.74-0.79], aOR2016=0.61 [0.59-0.64]). Conversely, the risk of short half-life benzodiazepine reimbursement increased in 2013 and 2016 during all semesters, with a gradient observed from S-2 to S2 and a greater magnitude in 2016 than in 2013 (aOR around 1.10 in 2013 and 1.15 in 2016).

  dwelling subjects, and with a decreased effect in 2013 (S-2: aOR2013=0.91 [0.87-0.94], aOR2016=0.82 [0.79-0.86]; S-1: aOR2013=0.94 [0.90-0.98], aOR2016=0.90 [0.87-0.94]). However, after the index date, it increased in 2013 and 2016 (S1: aOR2013=1.13 [1.09-1.18], aOR2016=1.20 [1.16-1.25]; S2: aOR2013=1.16 [1.11-1.21], aOR2016=1.26 [1.21-1.32]).

  59 [0.55-0.63], aOR2016=0.44 [0.41-0.47]; S2: aOR2013=0.71 [0.64-0.78], aOR2016=0.54 [0.49-0.60]). The risk of short half-life benzodiazepine initiation increased during S1 (aOR2013=1.16 [1.11-1.21], aOR2016=1.32 [1.27-1.37]), and a slight increase remained during S2, but limited to the 2016 cohort (aOR2013=0.95 [0.89-1.01], aOR2016=1.08 [1.01-1.14]).

Figure 1 : 2 :

 12 Figure 1: Flow chart of the presumed incident ADRD cases identified in 2011, 2013 and 2016. RG : 'régime général', MF : Metropolitan France Table 1: (A) Baseline characteristics of the population (N=335,016) and (B) psychotropic drugs exposure over time Table 2: Adjusted cohort OR for (A) benzodiazepine prevalent exposure and (B) benzodiazepine initiation according to semester and stratified by setting.

  

  The risk of short half-life benzodiazepine initiation (Table2B) increased during S1 and, to a lesser extent, during S2 (S1: aOR2013=1.16 [1.11-1.21], aOR2016=1.32 [1.27-1.37]; S2: aOR2013=0.95 [0.89-1.01], aOR2016=1.08 [1.01-1.14]).

	[1.20-1.37], aOR2016=1.42 [1.33-1.51]; S2: aOR2013=1.19
	[1.08-1.31], aOR2016=1.28 [1.16-1.41]) (Table 2B).
	The risk of long half-life benzodiazepine initiation decreased during S1, with higher
	magnitudes in the 2016 cohort and in S1 (S1: aOR2013=0.81 [0.71-0.92], aOR2016=0.56 [0.48-
	0.64]; S2: aOR2013=0.90 [0.75-1.08], aOR2016=0.81 [0.67-0.96]) (Table 2B).

Table 3 : Adjusted cohort OR for adherence to recommendations among initiatorsTable 1 : (A) Baseline characteristics of the population (N=335,016) and (B) psychotropic drugs exposure over time

 31 

	(A)

Main comorbidities (Charlson index basis)

  

	(B)	Drug class and semester	2011 Cohort 2011 Cohort n = 105,963 n = 105,963	2013 Cohort 2013 Cohort n = 107,877 n = 107,877	2016 Cohort 2016 Cohort n = 121,176 n = 121,176
	Antipsychotic drugs prevalent exposure Mean reimbursed benzodiazepines DDDs (SD)					
		S-2 All benzodiazepines	7,546	(7.12%)	7,123	(6.60%)	7,589	(6.49%)
		S-1 S-2	11,573 (10.92%) 17.03 (10.96)	11,093 (10.28%) 18.29 (12.79)	11,763 17.03	(9.71%) (12.18)
	S-1 S1 S2 Short half-life benzodiazepines S-2 S-1 S1 S2 Long half-life benzodiazepines S-2 S-1 S1 S1 Other anxiolytic drugs prevalent exposure S2	16.79 15.45 15.15 17.55 17.07 15.01 14.59 16.48 16.54 16.63 17.12	(11.44) (11.05) (10.85) (12.69) (13.14) (11.96) (11.56) (8.40) (8.69) (8.89) (8.94)	17.83 15.62 15.07 18.07 17.44 14.91 14.41 18.99 19.08 18.60 18.28	(12.77) (12.36) (11.96) (14.23) (14.04) (12.89) (12.48) (9.35) (9.46) (9.81) (9.20)	17.59 15.56 15.10 16.55 17.00 14.89 14.47 18.60 19.69 19.44 19.16	(13.44) (13.06) (12.92) (13.35) (14.43) (13.46) (13.27) (8.51) (9.98) (10.57) (10.26)
		S-2	9,602	(9.06%)	6,899	(6.40%)	8,233	(6.79%)
		S-1	11,583 (10.93%)	8,218	(7.62%)	9,020	(7.44%)
		S1	11,302 (11.18%)	8,042	(7.87%)	7,597	(6.62%)
	Myocardial infarction S2 Heart failure Z-drugs prevalent exposure Peripheral vascular pathology S-2 Cerebrovascular pathology S-1 Chronic lung pathology S1 Connective tissue disease S2	1,202 7,695 4,178 4,770 16,237 (15.32%) (1.13%) (8.69%) (3.94%) (4.50%) 5,418 (5.11%) 18,385 (17.35%) 1,598 (1.50%) 19,539 (19.33%) 1,341 (1.27%) 15,540 (17.56%)	1,352 6,813 4,409 5,081 16,456 (15.25%) (1.25%) (7.84%) (4.09%) (4.71%) 6,335 (5.87%) 17,709 (16.42%) 1,777 (1.65%) 18,645 (18.25%) 1,517 (1.41%) 14,822 (17.05%)	(1.42%) (6.48%) (4.33%) 16,485 (13.60%) 6,291 1,726 5,241 6,274 (5.18%) 8,471 17,828 (14.71%) (6.99%) 2,384 18,382 (16.01%) (1.97%) 1,819 (1.50%) 13,780 (14.19%)
		Hepatic pathology	830	(0.78%)	845	(0.78%)	1,077	(0.89%)
		Diabetes	15,080 (14.23%)	16,748 (15.53%)	20,626 (17.02%)
		Hemiplegia	1,505	(1.42%)	1,398	(1.30%)	1,357	(1.12%)
		Kidney pathology	1,016	(0.96%)	1,179	(1.09%)	1,956	(1.61%)
		Cancer	14,279 (13.48%)	15,318 (14.20%)	19,184 (15.83%)
		Metabolic pathology	83	(0.08%)	91	(0.08%)	100	(0.08%)
		HIV	111	(0.10%)	177	(0.16%)	183	(0.15%)
	Institutionalized subjects over the period	16,737 (15.80%)	25,897 (24.01%)	29,397 (24.26%)
	ADRD : Alzheimer's Disease and Related Dementias, HIV : Human Immunodeficiency Virus		
	* excluding ADRD and based on diagnosis up to index date				

DDD: Defined Daily Doses, SD: Standard Deviation S-2: Semester -2, S-1: Semester -1, S1: Semester 1, S2: Semester 2

Table 2 : Adjusted cohort OR for (A) benzodiazepine prevalent exposure and (B) benzodiazepine initiation according to semester and stratified by setting.

 2 Reference cohort = 2011, logistic regression adjusted on sex, age, deprivation index, Charlson index, full coverage for ADRD Exclusion of subjects with missing data for deprivation index or exposed to benzodiazepine before index date

	Community-dwelling subjects	Institutionalized subjects

S-2: Semester -2 ; S-1: Semester -1 ; S1: Semester 1; S2: Semester 2

Table 3 : Adjusted cohort OR for adherence to recommendations among initiators

 3 Reference cohort = 2011, logistic regression adjusted on sex, age, deprivation index, Charlson index, full coverage for ADRD, setting

	aOR	2013 cohort CI 95%	aOR	2016 cohort CI 95%	p-value
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