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Background

Long-term use of benzodiazepines has been shown to be associated with an increase in several risks, including withdrawal syndromes, cognitive decline or dementia and a decreased efficacy for anxiety and sleep disturbances [START_REF] Takeshima | Continuation and discontinuation of benzodiazepine prescriptions: A cohort study based on a large claims database in Japan[END_REF][START_REF] Fourrier | Benzodiazepine use in an elderly community-dwelling population. Characteristics of users and factors associated with subsequent use[END_REF][START_REF] Sonnenberg | Ten-year trends in benzodiazepine use in the Dutch population[END_REF]. In addition, the pharmacological action of benzodiazepines exposes users to an increased risk of respiratory distress, sedation and falls, particularly in the elderly [START_REF] Lader | Benzodiazepine harm: how can it be reduced?[END_REF][START_REF] Billioti De Gage | Benzodiazepine use and risk of Alzheimer's disease: case-control study[END_REF][START_REF] Billioti De Gage | Benzodiazepine use and risk of dementia: prospective population based study[END_REF]. To prevent adverse events and chronic use of these molecules, many countries have published practice guidelines based on those of the National Institute for Health and Care Excellence [START_REF]Guidance on the use of zaleplon, zolpidem and zopiclone for the short-term management of insomnia[END_REF][START_REF]Generalised anxiety disorder and panic disorder in adults: management[END_REF]. They recommend that use should not exceed four weeks and that drugs should not be combined.

Non-recommended use of benzodiazepines can be defined as a use not compliant with recommendations [START_REF]Lexicon of alcohol and drug terms published by the World Health Organization[END_REF]. Non-recommended use that leads to an excessive exposure to these drugs, such as a too long duration of treatment, a too high daily dosage and the combination of at least two drugs, could pose additional safety problems in populations with chronic diseases. Such patients might be more prone to both nonrecommended use and some specific risks related to non-recommended use. Patients with psychiatric chronic disorders are particularly high users of benzodiazepines, which are frequently prescribed to alleviate anxiety and insomnia [START_REF] Peters | Demographic and clinical factors associated with benzodiazepine prescription at discharge from psychiatric inpatient treatment[END_REF][START_REF] Etchepare | Compliance of psychotropic drug prescription with clinical practice guidelines in older inpatients[END_REF][START_REF] De La Iglesia-Larrad | Benzodiazepine abuse, misuse, dependence, and withdrawal among schizophrenic patients: A review of the literature[END_REF]. Moreover, they might be more likely to present with benzodiazepine use noncompliant with guidelines due to the severity of these symptoms. It was previously shown that long-term benzodiazepine treatments are more frequent when prescribed by a psychiatrist [START_REF] Panes | Use of benzodiazepines and z-drugs not compliant with guidelines and associated factors: a population-based study[END_REF]. The need for treatment recommendations specific to this population is questioned [START_REF] Panes | Misuse of benzodiazepines: Prevalence and impact in an inpatient population with psychiatric disorders[END_REF]. However, the type of disease, psychiatric or not, might not be the only risk factor of non-recommended use since chronicity and severity might also impact the risk of non-recommended benzodiazepine use. Indeed, patients with non-psychiatric chronic diseases such as cancer [START_REF] Jacob | Incidence of depression and anxiety among women newly diagnosed with breast or genital organ cancer in Germany[END_REF][START_REF] Chad-Friedman | Psychological distress associated with cancer screening: A systematic review[END_REF][START_REF] Sun | Risk of mood disorders in patients with colorectal cancer[END_REF], cardiovascular diseases [START_REF] Virtanen | Coronary heart disease and risk factors as predictors of trajectories of psychological distress from midlife to old age[END_REF][START_REF] Mittag | Trajectories of depressive symptoms after a major cardiac event[END_REF][START_REF] Wilcox | Depressive symptoms and functional decline following coronary interventions in older patients with coronary artery disease: a prospective cohort study[END_REF] or diabetes [START_REF] Roy | Epidemiology of depression and diabetes: a systematic review[END_REF][START_REF] Oladeji | The comorbidity between depression and diabetes[END_REF][START_REF] Kampling | Trajectories of depression in adults with newly diagnosed type 1 diabetes: results from the German Multicenter Diabetes Cohort Study[END_REF] use benzodiazepines more often than the general population [START_REF] Verdoux | Rapport sur le bon usage des médicaments psychotropes[END_REF][START_REF] Härter | Psychiatric disorders and associated factors in cancer: results of an interview study with patients in inpatient, rehabilitation and outpatient treatment[END_REF][START_REF] Ng | Prescription patterns for psychotropic drugs in cancer patients; a large population study in the Netherlands[END_REF][START_REF] Verger | Psychotropic drug dispensing in people with and without cancer in France[END_REF]. It is therefore questionable whether the risk of use non-compliant with guidelines is increased in these particularly vulnerable populations with psychiatric or non-psychiatric conditions, and whether the increase in this risk is similar across these different chronic diseases.

The main objective of the study was to investigate the frequency of benzodiazepine use non-compliant with guidelines in patients with psychiatric and non-psychiatric chronic diseases and to assess the risk of nonrecommended use specifically associated with each of them. Secondary objectives were to identify (i) criteria of use non-compliant with guidelines specifically associated with each chronic disease; and (ii) an over-risk of benzodiazepine use non-compliant with guidelines in users with chronic psychiatric disorders due to the existence of non-psychiatric comorbid chronic disorders.

Methods

Study design and data sources

A cohort study was conducted using reimbursement health data from the Echantillon Généraliste de Bénéficiaires (EGB) database. The EGB is a representative and de-identified sample of the French population covered by the national healthcare insurance system (approximately 90% of the whole population, irrespective of socio-economic status) obtained by 1/97th random sampling. It was created by the public health insurance administration to allow longitudinal academic research. It contains basic demographic data such as sex, date of birth and year of death, and all outpatient healthcare reimbursements including drug dispensing with characteristics of the prescriber, date of reimbursement, the dosage and the quantity of dispensed units (e.g., tablets). It does not provide medical diagnoses associated with outpatient healthcare. However, diagnosis is available for some patients suffering from one of 30 recognized long-standing diseases, including psychiatric and non-psychiatric conditions, as they may benefit from long-standing disease status, an administrative status giving access to treatment free of charge for the disease concerned.

The EGB database is linked to the national hospital discharge summary database which is used to assess economic hospital activity (Programme de médicalisation des systèmes d'information, PMSI) and contains hospital data such as diagnoses and medical, surgical, or biological acts, but not drug treatments. The PMSI covers all public and private French hospitals except for psychiatric and military hospitals. Medical diagnoses are available through the hospital discharge database and long-standing disease status, and are coded using the International Classification of Diseases, 10th revision (ICD-10).

A cohort was formed from these French healthcare claim databases with dynamic inclusion between 2007 and 2014 of all subjects with a first benzodiazepine dispensing. The date of first dispensing of benzodiazepines was considered as the index date. Subjects were followed up for two years after the index date. This observational study on anonymized medico-administrative data was conducted in accordance with French ethics regulations.

Study population

The study population comprised all people with at least one benzodiazepine dispensing between 2007, January 1 st and 2014, December 31 st , with no benzodiazepine dispensing over the previous year, in order to include only subjects with a new benzodiazepine treatment and to minimize the depletion of susceptibles effect. The population was stratified in sub-groups according to their chronic disease: (i) patients with a psychiatric disorder (i.e. substance use, psychotic, bipolar, depressive, anxiety, adjustment, eating and personality disorders); (ii) patients with cardiovascular diseases (i.e. acute coronary syndrome, chronic coronary artery disease, stroke, stroke sequelae, acute heart failure, chronic heart failure, obliterative arteriopathy of the lower limbs, arrhythmia, valve disease or pulmonary embolism); (iii) diabetes; (iv) cancer in progress or under surveillance (i.e. breast, colon, lung or prostate); (v) chronic inflammatory diseases (i.e. chronic inflammatory bowel diseases, rheumatoid arthritis or ankylosing spondylitis); (vi) patients with no record of long-standing disease status over the study period. For patients with cancer, only those with one of the most common cancers were included, i.e. prostate, breast, lung and colon cancers [START_REF]Cancers : les chiffres clés -Qu'est-ce qu'un cancer ? Institut National Du Cancer[END_REF]. Patients with long-standing disease could belong to more than one sub-group. These chronic diseases were selected according to the variety of their prognosis and their pain symptoms, e.g. cancer and cardiovascular diseases might be life-threatening and painful, chronic inflammatory diseases mainly painful and diabetes more insidious than the others. They were identified using algorithms developed by the French health insurance team and based on the presence of a long-standing disease status recorded in the database and/or of a hospitalization in the past year with the specific ICD-10 codes [START_REF] Goldberg | The REDSIAM network[END_REF][START_REF] Doat | Estimation of breast, prostate, and colorectal cancer incidence using a French administrative database (general sample of health insurance beneficiaries)[END_REF]. Subjects without any long-standing disease status were considered as having no chronic conditions.

Benzodiazepine exposure

In the EGB, benzodiazepine and z-drugs were identified by their ATC codes and categorized as hypnotics (lormetazepam, loprazolam, nitrazepam, estazolam, temazepam, flunitrazepam) or anxiolytics (alprazolam, bromazepam, clobazam, clorazepate, clotiazepam, diazepam, ethyl loflazepate, lorazepam, nordazepam, oxazepam) (ref ATC). Z-drugs (zolpidem, zopiclone) are hereafter termed hypnotic benzodiazepines like other hypnotic benzodiazepines. Liquid forms were not considered in this study owing to the infrequent use of the oral forms of diazepam and prazepam in the outpatient population and the special indication for injectable forms. Moreover, liquid forms did not allow treatment duration to be computed. The French recommendations distinguish between benzodiazepines with hypnotic and anxiolytic indications, in particular because of the faster pharmacological tolerance for hypnotic effects than for anxiolytic effects [START_REF] Ashton | The diagnosis and management of benzodiazepine dependence[END_REF]. Although these differences in recommendations were considered for the analyses, the results are presented independently of the indication to facilitate comparison between the study populations and with other studies. Indeed, in many countries, there is no difference in recommendation between the hypnotic and anxiolytic indications of benzodiazepines [START_REF] Cooperstock | The effects of tranquillization: Benzodiazepine use in Canada[END_REF][START_REF] Smith | Benzodiazepines -Use & Abuse, A guide for prescribers[END_REF].

As daily dosage and duration of treatment were not available in the database, some assumptions were used to compute treatment duration. Duration of benzodiazepine treatment was estimated using information on dates of successive benzodiazepine dispensing. Since dispensing is issued for a maximum of 28 days, we defined discrete 28-day periods after each dispensing. We postulated that the cumulative duration of benzodiazepine treatment was 28 days, irrespective of the number of dispensings over each 28-day period.

Discontinuation of benzodiazepine treatment was considered to have occurred in the absence of a renewal dispensing 56 days after the last dispensing (i.e. the 28-day period following the putative end of the last dispensing). Duration of treatment episode was calculated irrespective of the type of benzodiazepines prescribed, i.e. without considering any switch from a benzodiazepine product to another over the episode.

Benzodiazepine use non-compliant with guidelines

Benzodiazepine use non-compliant with guidelines was defined according to the French recommendations that are provided in the summary of product characteristics and the package leaflet. The first criterion of use non-compliant with guidelines corresponded to a treatment duration longer than recommended. French practice guidelines distinguish between hypnotics and anxiolytics. They limit treatment duration to four consecutive weeks maximum for hypnotic benzodiazepines (i.e. 28 days) and 12 consecutive weeks maximum for anxiolytic benzodiazepines (i.e. 84 days). This limitation appears simultaneously more flexible than most others [START_REF]Guidance on the use of zaleplon, zolpidem and zopiclone for the short-term management of insomnia[END_REF][START_REF]Generalised anxiety disorder and panic disorder in adults: management[END_REF], and more restrictive than some guidelines that might recommend long-term use of benzodiazepines in some cases of refractory anxiety disorders. These cases should be rare and chosen limitations are those that are imposed on considered prescribers. Always in accordance with French guidelines, the second criterion of non-recommended use was the use of long half-life benzodiazepines (more than 20 hours) in persons with fragile health defined as being over 75 years old or over 65 years and with polymorbidities, i.e. with more than one long-standing disease status recorded in the six months preceding the index date, or more than five different drugs dispensed in the month before and after the index date. Long half-life benzodiazepines were nitrazepam, flunitrazepam, bromazepam, clobazam, potassic clorazepate, diazepam, loflazepate, nordazepam and prazepam. Concomitant use of two or more benzodiazepine drugs was considered as the third criterion of non-recommended use. It was defined as dispensing of at least two drugs over the same 28-day period. Three variables were built corresponding the three criteria and, lastly, a global non-recommended use variable was defined as the presence of at least one criterion of use non-compliant with guidelines.

Statistical analysis

Since the EGB database is exhaustive for the variables considered, there were no missing values. Incident benzodiazepine users were described by sex, age at index date, and medical characteristics in the six months prior to inclusion. Medical characteristics included the presence of at least one hospitalization in the six months preceding the index date, the presence of one of the chronic diseases concerned, and global health status computed using the Individual Chronic Condition score (ICC) [START_REF] Verger | Eight-Year Follow-up of Hypnotic Delivery by Adults Aged 50 and Older from an Insurance Database[END_REF]. The specialty of the physician who initiated the benzodiazepine treatment was categorized as private psychiatrist, hospital practitioner (for whom specialty was unknown) and others in order to distinguish psychiatrists who might have particular prescription habits [START_REF] Breilmann | Benzodiazepines versus placebo for panic disorder in adults[END_REF]. To use the ICC score as a proxy of poor general health and after describing it globally as a quantitative variable, a qualitative variable was defined as an ICC score above the third quartile of the whole population. Frequency of benzodiazepine use non-compliant with guidelines was described globally (i.e. at least one criterion of non-recommended use) and separately for each criterion over the follow-up.

Because of its definition, use of a benzodiazepine drug with a long half-life was assessed only in subjects considered as having fragile health. Description analyses were performed with respect to the whole population and each sub-group presenting with a specific chronic disease or no recording of any longstanding disease status.

The association between benzodiazepine use non-compliant with guidelines and psychiatric and nonpsychiatric chronic diseases was assessed by multivariate Cox regression models. Each model assessed risk factors of each variable to be explained: global non-recommended use and each criterion of nonrecommended use (too long duration, excessive dosage and combination of drugs). The main explanatory variables were each of the psychiatric and non-psychiatric chronic conditions at the index date or emerging during the follow-up that were simultaneously introduced in the models. Others were age (less than 65 years and 65 years or older); sex; hospitalization in the six months preceding the index date (presence/absence); high ICC score; the specialty of the benzodiazepine prescriber and antidepressant use (at each data collection, patients who had been prescribed at least one antidepressant in the previous month were considered to be using an antidepressant at that time). The variables included in the model were collected every two months over the first two years following the index date. Interactions between psychiatric and non-psychiatric chronic diseases were assessed. The criteria for censorship in the Cox modelling were the appearance of the considered criterion of use non-compliant with guidelines, death or the end of follow-up, two years after inclusion.

To identify over-risk of benzodiazepine use non-compliant with guidelines in patients with psychiatric chronic disorders due to the existence of other comorbid non-psychiatric chronic diseases, a Cox regression model was performed only in patients with chronic psychiatric disorders with the same explanatory variables as the previous models.

Results

Description of study population

Between 2007 and 2012, the number of subjects identified in the EGB as new benzodiazepine users was 254,488. They were more often women (62.4%) and had a median age of 50 years with an interquartile range (IQR) of 30-63 years (Table 1). They had a median ICC score of 0.58 (IQR 0.31-0.87) and almost half of them had at least one hospitalization for any reason in the year preceding the index date (47.8%). The benzodiazepine treatment was rarely prescribed by a private psychiatrist (2.3%) and was initiated by nonpsychiatrists in more than 80.2% of cases. Among new users of benzodiazepine, 44,510 (17.5%) subjects were identified as having one of the chronic diseases of interest: cardiovascular diseases (7.3%), psychiatric diseases (5.0%), diabetes (5.0%), cancers (2.2%) and inflammatory diseases (1.7%). About half of the study population (44.9%) used benzodiazepines in a non-recommended way within the two years following treatment initiation (Table 2). The most frequent criterion of use non-compliant with guidelines was the use of a benzodiazepine with a long half-life in subjects with fragile health (44.9% among 35,496 subjects, n=15,951), followed by a longer duration of use than recommended (33.9% among 254,488 subjects, n=86,257), and the concomitant use of several benzodiazepines (22.5% among 254,488 subjects, n=57,188).

Patients' age was similar across sub-cohorts, except for cancer patients whose median age was 21 years higher than in the whole population (Table 1). The proportion of patients who were prescribed a benzodiazepine by a private psychiatrist was lower in all sub-cohorts than in the whole population except for patients with psychiatric disorders, where this proportion was three times higher than in the whole population (7.1%). The proportion of patients with at least one criterion of use non-compliant with guidelines was higher in patients with a psychiatric disorder (68.1%) than in patients with other chronic conditions. However, patients with non-psychiatric chronic conditions had a higher overall rate of nonrecommended use than the whole population. The proportion of patients with fragile health with long halflife benzodiazepines was similar in all sub-cohorts. However, the frequency of the other two criteria of nonrecommended use, namely the concomitant use of several benzodiazepines and longer treatment duration than recommended, was the highest in patients with psychiatric disorders (35.6% and 60.0% respectively).

For non-psychiatric chronic diseases, concomitant use of several benzodiazepines was generally as frequent as in the whole population. The frequency of treatment duration longer than recommended was similar across non-psychiatric diseases but higher than in the whole population. Although the proportion of subjects without any chronic disease who used benzodiazepines in a non-recommended way was also very high (41.2%), it was the lowest in the sub-cohorts, except of the concomitant use of several benzodiazepines which was about the same as in the total population.

Association between benzodiazepine use non-compliant with guidelines and psychiatric and non-psychiatric chronic diseases

All chronic diseases were independently associated with an increased risk of use non-compliant with guidelines, all other factors being equal (Table 3). There was no interaction between psychiatric and nonpsychiatric diseases. Diabetes and chronic inflammatory diseases were very weakly associated with an increased risk of use non-compliant with guidelines, cancer and chronic cardiovascular diseases were associated with a medium risk, and chronic psychiatric diseases were strongly associated with the risk of non-recommended use. The impact of psychiatric diseases was significantly higher than that of nonpsychiatric diseases, without any overlap between confidence intervals of hazard ratios. All chronic diseases were associated with a longer duration of treatment than recommended, but the size of the effect of chronic psychiatric disease was significantly higher than that of non-psychiatric diseases (Table 3). Diabetes and chronic inflammatory diseases were not associated with the concomitant use of at least two benzodiazepines and, as previously, the size of the effect of chronic psychiatric disease was significantly higher than that of non-psychiatric diseases. Finally, no chronic disease was associated with an increased risk of the use of drugs with long elimination half-life in patients with fragile health. Presenting with diabetes reduced this risk.

In patients with psychiatric disorders, several variables were associated with an increased risk of benzodiazepine use non-compliant with guidelines such as age, prescription by a psychiatrist or a hospital practitioner (Table 4). The existence of inflammatory disease or diabetes was very weakly or not associated, while the existence of cardiovascular disease or cancer was strongly associated with an over-risk of use noncompliant with guidelines.

Discussion

Benzodiazepine use non-compliant with guidelines was very frequent in all study groups, even in patients without any chronic disease, ranging from almost half of users in the whole population to more than twothirds of the population with psychiatric disorders. While all chronic disease increased the risk of nonrecommended use, the independent effect of psychiatric diseases was the highest. Thus, presenting with a chronic psychiatric condition and prescription by a psychiatrist were strongly associated with a higher risk of use non-compliant with guidelines. This is consistent with a previous study that found an association between non-recommended benzodiazepine use and a first prescription by a psychiatrist in the general population [START_REF] Panes | Use of benzodiazepines and z-drugs not compliant with guidelines and associated factors: a population-based study[END_REF]. Patients with chronic psychiatric disorders were likely to present with very severe and refractory anxiety symptoms and sleep disturbances. Moreover, benzodiazepine prescription might be more trivialized in these patients despite their high vulnerability to side events and the lack of any evidence of efficacy [START_REF] Breilmann | Benzodiazepines versus placebo for panic disorder in adults[END_REF][START_REF] Ogawa | Antidepressants plus benzodiazepines for adults with major depression[END_REF][START_REF] Dold | Benzodiazepine augmentation of antipsychotic drugs in schizophrenia: a meta-analysis and Cochrane review of randomized controlled trials[END_REF] .

The risk of use non-compliant with guidelines was increased in non-psychiatric chronic conditions with a gradient of risk ranging from a slight increase in subjects with chronic inflammatory disease or diabetes to a higher risk in patients with chronic cardiovascular disease or cancer. This association between nonpsychiatric morbidity and non-recommended use of benzodiazepines had already been shown in somatic conditions and in chronic pain [START_REF] Manthey | Correlates of benzodiazepine dependence in the Netherlands Study of Depression and Anxiety[END_REF][START_REF] Rosman | Gaining insight into benzodiazepine prescribing in General Practice in France: a data-based study[END_REF]. It was shown even in patients with psychiatric morbidity in the present study. It might be explained by various mechanisms, which may run concurrently. The first is that patients with chronic diseases have frequent medical consultations, which increases the probability of receiving a prescription and of renewal of this prescription. This is consistent with the fact that most prescriptions of benzodiazepine were initiated by non-psychiatrists. The second is related to the stress generated by any chronic disease, but particularly by painful or life-threatening conditions, which may lead to anxiety or sleep disturbances. The third concerns prescription habits of physicians who may not be aware of guidelines or who may not trust them because they are unaware of the scientific data upon which they are based. Thus, they renew the prescription of benzodiazepine as long as symptoms exist, even in the event of chronic diseases. A supplementary mechanism may exist in patients with psychiatric chronic disease, as a non-psychiatric disease may trigger a psychiatric relapse leading to the over-risk that was found.

The associations between the different criteria of use non-compliant with guidelines and the different chronic diseases studied were not homogeneous. The most frequent criterion of non-recommended use was the use of a long half-life benzodiazepine in patients with fragile health although it concerned only a limited number of at-risk people; it was not increased by the presence of a chronic disease of any type. The least frequent was the use of two or more benzodiazepine drugs concomitantly, next to a longer duration of treatment than recommended. The frequency of both these criteria (that correspond to an increased exposure to benzodiazepines) was increased in the presence of most chronic diseases, but particularly of psychiatric disease. However, the concomitant use of benzodiazepines was not associated with diabetes or inflammatory diseases, which are not life-threatening conditions in the short-term even though they are painful. Moreover, an older age was associated with all criteria of non-recommended benzodiazepine use, while female sex was associated with a decreased risk of excessive treatment duration and a more frequent inappropriate use of long half-life elimination benzodiazepine than men.

The main strength of this study is the source of the population, a database representative of nearly 90% of the French population. This database exhaustively documents reimbursed treatment since benzodiazepines are prescription-only drugs in France. With more than 700,000 people, the EGB allowed new benzodiazepine users to be analyzed with sufficient statistical power. The study may also have methodological limitations.

First, given the packaging and prescribing rules that exist for benzodiazepines in France, it was considered that a benzodiazepine dispensing covered a period of 28 days irrespective of the number of dispensings over each 28-day period, although the actual use by patients was not known. This choice may have led to a conservative analysis and an underestimation of treatment duration. In addition, chronic diseases were identified by combining ICD-10 dates and codes for registration with long-term disease status and hospitalizations. The date between the onset of the disease and the recording of a long-term disease status may differ. Some chronic diseases might not be identified, which might have led to underestimating the observed associations. Finally, drugs prescribed during hospital stay were not available, which might have led to underestimating the duration of treatment, and thus the frequency of use non-compliant with guidelines and the associations observed. However, a hospitalization would have led to erroneously identify a treatment as discontinued only if the patient stay was in progress on the last theoretical day of coverage of the last dispensing, and lasted more than 28 days afterwards. Moreover, this might have led to an information bias, as benzodiazepine use in the year prior to index date was not identified when it was only dispensed during a hospitalization.

While the non-recommended use of benzodiazepines was very frequent in all populations, patients with chronic disease were at higher risk of excessive exposure to benzodiazepines. This situation was particularly worrying in patients with psychiatric diseases but was not limited to them. Whereas these drugs have been proven effective in helping patients cope with anxiety and insomnia in the short term, the lack of demonstrated benefit in the long-term use of these molecules regardless of the indication is a source of concern, given their widespread use. These findings should alert prescribers to the need to comply with the recommendations, especially in subjects with multiple comorbidities who are the most frail and vulnerable to adverse events. While antidepressants might be indicated in case of anxiety and/or depressive disorders, psychotherapy might target anxiety symptoms and sleep disturbances such as cognitive behavioral therapy or mindfulness-meditation and help controlling benzodiazepine exposure. 

Table 1 .

 1 Sociodemographic and medical characteristics of benzodiazepine users according to type of chronic disease Subjects without any long-standing disease status; b ICC score in third quartile of general population; c patients with fragile health defined as being over 75 years old or over 65 years and with polymorbidity, i.e. with more than one long-standing disease status recorded in six months preceding index date, or more than five different drugs dispensed in month before and after index date; d At least one in six months preceding index date

		All benzodiazepine users	Psychiatric	Cancer	Cardiovascular	Diabetes	Inflammatory No chronic disease a
	Population size (n, %)	254,488	100	12,828 5.0	5,594 2.2	18,669 7.3	12,594 5.0	4,355 1.7	209,981	82.5
	Age (median, IQR)	50	30-63	51	40-63 71	61-79 48	36-61 49	37-62 54	44-68 47	35-59
	>65 years old (n, %)	58,613	23.0	2,965	23.1	3,751 67.1	12,882 69.0	7,200	57.2	1,316 30.2	36,674	17.5
	Female (n, %)	158,680	62.4	6,296	49.1	1,723 30.8	8,061	43.2	6,580	52.3	2,713 62.3	136,919	65.2
	Poor global health b (n, %)	57,942	22.8	3,907	30.5	2,655 47.5	10,800 57.9	9,265	73.6	2,459 56.5	35,492	16.9
	Fragile health c (n, %)	35,496	14.0	2,118	16.5	2,832 50.6	10,942 58.6	5,626	44.7	1,005 44.7	18,523	8.8
	Hospitalization d (n, %)	121,666	47.8	9,760	76.1	4,692 83.9	15,616 83.7	9,205	73.1	3,241 74.4	87,968	41.9
	Chronic diseases														
	At least one (n, %)	44,510	17.5												
	Psychiatric (n, %)	12,828	5.0			487	8.7	2,338	12.5	1,202	9.6	340	7.8		
	Cancer (n, %)	5,594	2.2	487	3.8			1,411	7.6	708	5.6	137	3.2		
	Cardiovascular (n, %)	18,669	7.3	2,338	18.2	1,411 25.2			3,335	26.5	535	12.3		
	Diabetes (n, %)	12,594	5.0	1,202	9.4	708	12.7	3,335	17.9			535	12.3		
	Inflammatory (n, %)	4,355	1.7	340	2.7	137	2.5	535	2.9	294	2.3				
	Prescriber specialty														
	Others (n, %)	203,988	80.2	6,250	48.7	3,786 67.7	12,572 67.3	9,435	74.9	3,136 72.0	174,286	83.0
	Private psychiatrist (n, %)	5,911	2.3	915	7.1	45	0.8	144	0.8	109	0.9	72	1.7	4,750	2.3
	Hospital practitioner (n, %) 44,592	17.5	5,663	44.2	1,763 31.5	5,954	31.9	3,050	24.2	1,147 26.3	30,945	14.7

a

Table 2 .

 2 Benzodiazepine use non-compliant with guidelines according to type of chronic disease Subjects without any long-standing disease status; b patients with fragile health defined as being over 75 years old or over 65 years and with polymorbidity, i.e. with more than one long-standing disease status recorded in six months preceding index date, or more than five different drugs dispensed in month before and after index date[START_REF] Roy | Epidemiology of depression and diabetes: a systematic review[END_REF] 

		Concomitant use of at least two	Use of drug with long half-life in patients with	Too long duration of	At least one criterion of non-
			drugs			fragile health b		treatment		recommended use
		n	%	95%CI	n	%	95%CI	n	%	95%CI	n	%	95%CI
	All benzodiazepine	57,188	22.5	22.3-22.6	15,951	44.9	44.4-45.5	86,257	33.9 33.7-34.1 114,333	44.9	44.7-45.1
	users											
	Psychiatric disease	4,567	35.6	34.8-36.4	834	39.4	37.3-41.5	7,702	60.0 59.2-60.9 8,735	68.1	67.3-68.9
	Cancer	1,197	21.4	20.3-22.5	1,205	42.6	40.7-44.4	2,320	41.5 40.2-42.8 3,299	59.0	57.7-60.3
	Cardiovascular	3,637	19.5	18.9-20.1	4,549	41.6	40.7-42.5	9,035	48.4 47.7-49.1 12,107	64.9	64.2-65.5
	disease											
	Diabetes	2,500	19.9	19.2-20.6	2,384	42.4	41.1-43.7	5,865	46.6 45.7-47.4 7,645	60.7	59.9-61.6
	Inflammatory	1,049	24.1	22.8-25.4	463	46.1	43.0-49.2	1,830	42.0 40.6-43.5 2,363	54.3	52.8-55.7
	disease											
	No chronic disease a	46,418	22.1	21.9-22.3	9,554	51.6	51.3-51.9	64,472	30.7 30.5-30.9 86,584	41.2	41.0-41.4

a

Table 3 .

 3 Association between each criterion of benzodiazepine use non-compliant with guidelines and psychiatric and non-psychiatric chronic diseases in benzodiazepine users (multivariate Cox

	regression model)			
		Hazard	95% Hazard Ratio	p
		Ratio	Confidence Limits	
	Benzodiazepine use non-compliant with			
	guidelines			
	Psychiatric disease	2.04	2.00 2.09	<.0001
	Cardiovascular disease	1.34	1.31 1.37	<.0001
	Cancer disease	1.30	1.25 1.35	<.0001
	Diabetes disease	1.09	1.06 1.12	<.0001
	Inflammatory disease	1.07	1.03 1.13	0.0026
	Over 65 years	1.56	1.54 1.59	<.0001
	Female	1.01	0.99 1.02	0.3956
	Treatment duration longer than recommendations a			
	Psychiatric disease	2.13	2.07 2.19	<.0001
	Cardiovascular disease	1.47	1.43 1.51	<.0001
	Cancer	1.24	1.18 1.30	<.0001
	Diabetes	1.24	1.20 1.28	<.0001
	Inflammatory disease	1.17	1.11 1.24	<.0001
	Over 65 years	2.12	2.08 2.16	<.0001
	Female	0.95	0.93 0.97	<.0001
	Concomitant use of multiple benzodiazepine a			
	Psychiatric disease	2.31	2.21 2.41	<.0001
	Cardiovascular disease	1.14	1.07 1.20	<.0001
	Cancer	1.72	1.59 1.86	<.0001
	Diabetes	0.96	0.90 1.02	0.1847
	Inflammatory disease	0.98	0.89 1.09	0.7371
	Over 65 years	0.83	0.80 0.86	<.0001
	Female	1.01	0.98 1.04	0.5600

Use of long half-life elimination benzodiazepine in patients with fragile health a

  Adjusted on age, sex, presence of hospitalization during 6 months before index date, ICC score, use of antidepressant during month before collection date and specialty of first prescriber of benzodiazepine treatment

	Psychiatric disease	0.90	0.70 1.15	0.3871
	Cardiovascular disease	0.99	0.88 1.12	0.8601
	Cancer	1.07	0.86 1.33	0.5342
	Diabetes	0.72	0.61 0.84	<.0001
	Inflammatory disease	1.12	0.85 1.48	0.4323
	Female	1.33	1.18 1.51	<.0001

a 

Table 4 .

 4 Association between benzodiazepine use non-compliant with guidelines and comorbid nonpsychiatric chronic conditions in benzodiazepine users with psychiatric chronic disorder (multivariate

	Cox regression model)			
		Hazard Ratio 95% Hazard Ratio Confidence Limits	p
	Chronic disease			
	Cardiovascular disease	1.23	1.16 1.30	<.0001
	Cancer	1.20	1.09 1.33	0.0004
	Diabetes	1.08	1.00 1.16	0.0466
	Inflammatory disease	0.97	0.85 1.09	0.5901
	Over 65 years	1.33	1.26 1.39	<.0001
	Female	0.97	0.93 1.01	0.0979
	Hospitalization a	0.75	0.72 0.79	<.0001
	Poor global health b	1.04	0.98 1.10	0.2179
	Antidepressant	1.34	1.28 1.39	<.0001
	Prescriber specialty			
	Other	1		
	Psychiatrist	1.28	1.18 1.40	<.0001
	Hospital practitioner	1.36	1.30 1.41	<.0001

a During six months before index date b ICC score in third quartile of general population
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