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Résumé

Prévalence du diabète traité : variations à un niveau géographique fin et lien avec les caractéristiques de la zone de résidence. Une analyse multiniveau dans le Sud Est de la

France

Objectif. -Estimer la prévalence du diabète traité (DT) à l'échelle de petites zones géographiques et identifier les caractéristiques de ces zones (en particulier le statut socioéconomique -SSE) associées au diabète traité, indépendamment des facteurs individuels.

Méthodes. -Utilisation des données de remboursement du régime général de l'Assurance maladie du Sud Est de la France de l'année 2008 pour les bénéficiaires âgés de 

Introduction

Diabetes, defined as having glycemia above 7 mmol/l, is associated with a reduction in life expectancy, micro-vascular (retinopathy, nephropathy and neuropathy) and macro-vascular (coronary thrombosis, atherosclerosis, cerebrovascular disease) complications, as well as an alteration of patients' quality of life [START_REF]Definition and diagnosis of diabetes mellitus and intermediate hyperglycemia: report of a WHO/IDF consultation[END_REF][START_REF] Zimmet | The global epidemiology of non-insulindependent diabetes mellitus and the metabolic syndrome[END_REF]. The prevalence of diabetes throughout the world is increasing, primarily because of population ageing and the increased prevalence of obesity and sedentary lifestyle. Estimated at 2.8% in 2000, its prevalence will probably reach at least 4.4% in 2030, that is to say 366 million diabetics worldwide [START_REF] Wild | Global prevalence of diabetes: estimates for the year 2000 and projections for 2030[END_REF]. In France, studies assessing the prevalence of diabetes in the general adult population based on selfreports have provided estimations varying from 3.4% in 2002-2003 [START_REF] Dalichampt | Prévalence du diabète et relations avec les caractéristiques socioéconomiques et le pays d'origine, selon l'enquête décennale Santé 2002-2003[END_REF], to 5.4% in 2009

[5] for all diabetes cases; for Type 2 diabetes only, estimates were about 5% in 2006 [START_REF] Bringer | Prevalence of diagnosed type 2 diabetes mellitus in the French general population: the INSTANT study[END_REF] and 2009 [5]. These estimations are close to those found in another French study based on fasting hyperglycemia (>7 mmol/l) and/or antidiabetic treatment (4.7% among people aged 18-74 years in 2006) [START_REF]Unité de surveillance et d'épidémiologie nutritionnelle (Usen). Étude nationale nutrition santé (ENNS, 2006) -Situation nutritionnelle en France en 2006 selon les indicateurs d'objectif et les repères du Programme national nutrition santé (PNNS)[END_REF].

Because of the methodologies used in these studies, estimations of diabetes prevalence at the local level cannot be calculated and are therefore lacking in France. In other countries researchers have developed specific methods to estimate the prevalence of diabetes at the local level (U.S. counties, U.S. metropolitan statistical areas, English local authority areas) [START_REF] Ford | Geographic variation in the prevalence of obesity, diabetes, and obesity-related behaviors[END_REF][START_REF] Gregg | Estimated county-level prevalence of diabetes and obesity -United States, 2007[END_REF][START_REF] Congdon | Estimating diabetes prevalence by small area in England[END_REF] and understand their determinants. In these countries, ecological studies have suggested that local geographic variations in diabetes prevalence are related to socioeconomic disparities [START_REF] Green | Geographic analysis of diabetes prevalence in an urban area[END_REF][START_REF] Schlundt | Geographic clustering of obesity, diabetes, and hypertension in Nashville, Tennessee[END_REF]. This can be partly explained by the inverse association between the risk of diabetes and socioeconomic status (SES) at the individual level [START_REF] Cowie | Prevalence of diabetes and impaired fasting glucose in adults in the U.S. population: National Health And Nutrition Examination Survey 1999-2002[END_REF][START_REF] Guize | Diabetes and socio-economic deprivation. A study in a large French population[END_REF]. The extent to which local variations in diabetes prevalence can be also attributed to the socioeconomic characteristics of the environment itself, independently of person-level characteristics has been far less studied than for obesity or hypertension [START_REF] Leal | The influence of geographic life environments on cardiometabolic risk factors: a systematic review, a methodological assessment and a research agenda[END_REF], and is a matter of debate [START_REF] Cox | Locality deprivation and Type 2 diabetes incidence: a local test of relative inequalities[END_REF][START_REF] Auchincloss | Association of insulin resistance with distance to wealthy areas: the multi-ethnic study of atherosclerosis[END_REF][START_REF] Adams | Effects of area deprivation on health risks and outcomes: a multilevel, cross-sectional, Australian population study[END_REF][START_REF] Cubbin | Neighborhood deprivation and cardiovascular disease risk factors: protective and harmful effects[END_REF][START_REF] Andersen | Life-course socio-economic position, area deprivation and Type 2 diabetes: findings from the British Women's Heart and Health Study[END_REF][START_REF] Roux | Neighborhood characteristics and components of the insulin resistance syndrome in young adults: the coronary artery risk development in young adults (CARDIA) study[END_REF].

We used patient reimbursement data on oral antidiabetic drugs (OAD) and insulin from the French National Health Insurance Scheme to estimate the prevalence of treated diabetes (TD) among the beneficiaries of this Insurance Scheme (salaried employees) in Southeastern France (the third largest French region in terms of number of inhabitants).

These data are routinely available for very small geographical levels. Our study's objectives were: 1) to quantify geographical variations of TD prevalence at the small-area level; 2) using multilevel analyses, to identify area-level characteristics associated with prevalence of TD, independently of person-level variables, focusing on socioeconomic characteristics, while taking healthcare offer and population density into account.

Material and methods

Population

The study population consisted of beneficiaries (aged 18 or more) of the General Health Insurance Scheme living in Southeastern France in January 2009 (n=3,038,670) [START_REF] Jardin | Impact of the estimation of the population affiliated to the French national Health Insurance Fund on the pharmacological prevalence rate of diabetes at regional and small area level[END_REF]. This

Insurance Scheme covers salaried employees, who account for more than 70% of the population in Southeastern France [START_REF] Cnamts | La population protégée par les régimes de sécurité sociale. Répartition géographique par département et par circonscription de caisse primaire au 31 décembre 2001[END_REF].

Individual data on beneficiaries included gender, age, code of town of residence and whether subjects were covered by the public supplementary health insurance program ('CMUC') which is granted free of charge to those households with an annual income of around 9,000 euros or less. We also collected individual information about people registered in the 'long-term illness' program, which provides 100% reimbursement of patient out-of-pocket payments for treatment of certain chronic diseases including diabetes.

OAD and insulin dispensing data

Data were collected from the outpatient reimbursement database of the General Health Insurance Scheme of Southeastern France. This database includes all instances in which prescribed drugs were dispensed by community pharmacies. It does not include prescriptions dispensed by public hospital pharmacies. Each time a prescribed drug is dispensed by a community pharmacy, information on the drug together with the patient's identification number are recorded and electronically sent to the General Health Insurance Scheme database (respectively through the use of a product barcode and a patient 'smartcard' issued by the health insurance authorities). Pharmacies must not give the patient more than one month's treatment at a time.

For this study, collected data included information for every occasion on which OAD (A10B according to the anatomical, therapeutic, chemical -ATCclassification) or insulin (A10A) were dispensed in 2008. A unique beneficiary identifier which preserved the patient's anonymity linked all events related to the same patient. For each occasion, the database included: beneficiary identifier, date of prescription, date of dispensing and code of the product dispensed. Data collection was approved by the French National Commission on Informatic and Freedom.

In accordance with a definition already applied elsewhere [START_REF] Fagot-Campagna | Caractéristiques, risque vasculaire et complications chez les personnes diabétiques en France métropolitaine : d'importantes évolutions entre Entred 2001 et Entred[END_REF][START_REF] Kusnik-Joinville | Diabète traité en France en 2007 : un taux de prévalence proche de 4 % et des disparités géographiques croissantes[END_REF], a beneficiary was considered 'treated diabetes' if OAD or insulin had been dispensed to him/her on at least three different dates in 2008. The collected data do not enable to differentiate types of diabetes; a previous study using the same methodology among adults in France estimated that Type 2 diabetes represents more than 90% of all cases of TD [START_REF] Fagot-Campagna | Caractéristiques, risque vasculaire et complications chez les personnes diabétiques en France métropolitaine : d'importantes évolutions entre Entred 2001 et Entred[END_REF].

Area-level data

This study was conducted at the canton level, which is a French administrative area. 

Geographical variations in the prevalence of TD

To assess the geographical variations in the prevalence of TD, we calculated prevalence adjusted for sex and age for each canton, and the extremal quotient (EQ, ratio of the highest rate to the lower rate), a statistic used in small-area analyses [START_REF] Diehr | What is too much variation? The null hypothesis in small-area analysis[END_REF]. Seven cantons were excluded from this analysis because they had less than 20 TD beneficiaries [START_REF]Doit-on utiliser la standardisation directe ou indirecte dans l'analyse de la mortalité à l'échelle des petites unités géographiques ?[END_REF]. We also studied geographical variations based on TD prevalence estimated by an age and gender adjusted multilevel Poisson regression model, according to a methodology recently suggested by Lynch et al. [START_REF] Lynch | Context and disease when disease risk is low: the case of type 1 diabetes in Sweden[END_REF].

Factors associated with TD: multilevel analysis

We performed multilevel (or hierarchical) regressions in order to take into account the hierarchical structure of the data (individualslevel 1; grouped together by cantonlevel

2) and the non-independence of observations at the aggregated level. Using this type of modeling we were able to test for the association between the prevalence of TD at canton level and person-level variables (level 1) and, independently of these latter, the characteristics of the residence cantons (level 2).

Because of the low number of TD cases, Poisson models were used. We first tested individual and aggregated variables separately in univariate analyses (respectively with Chi-squared tests and Kruskal-Wallis tests because of the non-normal distribution of the adjusted prevalence of TD): variables which were significant at this step (p≤0.05) were entered into the multilevel regression model. We used a two step approach [START_REF] Merlo | A brief conceptual tutorial of multilevel analysis in social epidemiology: linking the statistical concept of clustering to the idea of contextual phenomenon[END_REF][START_REF] Merlo | A brief conceptual tutorial on multilevel analysis in social epidemiology: interpreting neighbourhood differences and the effect of neighbourhood characteristics on individual health[END_REF]. First, a 'null' model (i.e. a random intercept model without any explicative variable) was tested.

This enabled the significance of inter-canton variability of TD prevalence to be evaluated and justified a more complete multilevel approach. Secondly, we tested a hierarchical model, which included both the individual variables on which we considered we could adjust on, and the canton-level variables, these latter being selected following a backward selection procedure (5% threshold). Because the canton-level variables were not normally distributed, they were transformed into categorical variables according to their 1 st quartile, median and 3 rd quartile values. Because of the low number of endocrinologists at the canton level, this variable was transformed into a binary variable (no endocrinologist versus at least one). We adjusted on individual status for CMUC as a proxy for individual SES [START_REF] Laidier | Universal health insurance coverage: contribution of complementary protection[END_REF][START_REF] Saliba | Complementary health insurance in France. Who pays? Why? Who will suffer from public disengagement?[END_REF]; we also adjusted on long-term illness program because it may have an influence on medical management as well as access to treatment [START_REF] Robert | Prise en charge des personnes diabétiques de type 2 en France en 2007 et tendances par rapport à 2001[END_REF]. All the analyses were carried out using SAS 9.1.3 software.

Results

The mean age of the population study (n=3,038,670) was 48.9 years (standard error=18.6 years); 46.5% were men, 6.1% were covered by CMUC, and 20.1% registered in the longterm illness program.

In 2008, 156,279 beneficiaries aged 18 years or more were treated for diabetes in Southeastern France with a prevalence of 5.14%. TD prevalence was significantly higher for those with a low SES (Table 1).

Observed TD prevalence adjusted for sex and gender ranged from 2.8% to 8.6% (EQ=3.1) whereas predicted prevalence, as estimated by an age and gender adjusted multilevel

Poisson regression model, ranged from 3.2% to 7.7% (EQ=2.4). Figure 1 presents predicted TD prevalence by canton. The map displaying observed prevalence --adjusted for sex and genderby canton was very similar (result not shown).

The results of the univariate analyses showed that the distribution of the adjusted prevalence of TD at the canton level was significantly different for the average income, the unemployment rate, the CMUC beneficiaries rate and the density of population. It was also slightly different in cantons where there was at least one endocrinologist (p=0.04) (Table 2).

The null multilevel model indicated an inter-canton variation significantly different from zero (random effect variance=0.025; p<10 -4 ). The random effect variance decreased to 0.015 (-40%) after introducing individual variables but remained significantly different from zero (p<10 -4 ). The multilevel analysis adjusted for the individual variables (Table 3)

showed that the CMUC beneficiaries rate and population density per canton were all significantly associated with prevalence of TD. A linear trend test showed a significant increase in the adjusted relative risks for both CMUC beneficiaries rate (p<10 -4 ) and population density (p=0.0005). The CMUC beneficiaries rate was positively associated with prevalence of TD whatever the population density level (result not shown). The random effect variance decreased to 0.004 after introducing the canton characteristics but remained significantly different from zero (p<10 -4 ).

Discussion

The prevalence of TD in this study is similar to results observed in France in 2007 using the same methodology [START_REF] Kusnik-Joinville | Diabète traité en France en 2007 : un taux de prévalence proche de 4 % et des disparités géographiques croissantes[END_REF]. Our results are also in line with previous results showing an inverse relationship between the prevalence of diabetes and individual SES in France [START_REF] Guize | Diabetes and socio-economic deprivation. A study in a large French population[END_REF],

and elsewhere [START_REF] Cowie | Prevalence of diabetes and impaired fasting glucose in adults in the U.S. population: National Health And Nutrition Examination Survey 1999-2002[END_REF]. This could be partly explained by the now well-documented association between low SES and obesity [START_REF] Mclaren | Socioeconomic status and obesity[END_REF], a major risk factor for Type 2 diabetes [START_REF] Zimmet | The global epidemiology of non-insulindependent diabetes mellitus and the metabolic syndrome[END_REF] which represents more than 90% of all cases of TD among adults in France [START_REF] Fagot-Campagna | Caractéristiques, risque vasculaire et complications chez les personnes diabétiques en France métropolitaine : d'importantes évolutions entre Entred 2001 et Entred[END_REF].

Local variations in the prevalence of TD observed in this study are of the same magnitude as those observed for diagnosed diabetes in the United-States between Metropolitan Statistical Areas (2.8) [START_REF] Ford | Geographic variation in the prevalence of obesity, diabetes, and obesity-related behaviors[END_REF], and in the United-Kingdom between local authority areas (2.5) [START_REF] Congdon | Estimating diabetes prevalence by small area in England[END_REF]; they are lower, however, than variations observed between U.S. counties (4) which are larger than French cantons [START_REF] Gregg | Estimated county-level prevalence of diabetes and obesity -United States, 2007[END_REF].

Interestingly, variations in the prevalence of TD at the canton level were observed even after taking individual characteristics into account (age, sex, CMUC and long-term illness program). Independently of individual SES, prevalence of TD was higher in cantons with a low SES. However, these results should be interpreted with caution because of an insufficient adjustment on individual SES (cf. infra). The relative risks identified for the area effects are weak (maximum=1.32 for the highest rate of CMUC) and may underestimate effects operating on a more local scale (e.g., neighborhood level). Few studies have focused on the association between diabetes or insulin resistance and the social characteristics of the neighborhood environment [START_REF] Cox | Locality deprivation and Type 2 diabetes incidence: a local test of relative inequalities[END_REF][START_REF] Auchincloss | Association of insulin resistance with distance to wealthy areas: the multi-ethnic study of atherosclerosis[END_REF][START_REF] Adams | Effects of area deprivation on health risks and outcomes: a multilevel, cross-sectional, Australian population study[END_REF][START_REF] Cubbin | Neighborhood deprivation and cardiovascular disease risk factors: protective and harmful effects[END_REF][START_REF] Andersen | Life-course socio-economic position, area deprivation and Type 2 diabetes: findings from the British Women's Heart and Health Study[END_REF][START_REF] Roux | Neighborhood characteristics and components of the insulin resistance syndrome in young adults: the coronary artery risk development in young adults (CARDIA) study[END_REF]. To our knowledge, only three of them showed a significant and positive association between the area level of deprivation and the risk of Type 2 diabetes or insulin resistance, after adjustment for individual factors [START_REF] Auchincloss | Association of insulin resistance with distance to wealthy areas: the multi-ethnic study of atherosclerosis[END_REF][START_REF] Andersen | Life-course socio-economic position, area deprivation and Type 2 diabetes: findings from the British Women's Heart and Health Study[END_REF][START_REF] Roux | Neighborhood characteristics and components of the insulin resistance syndrome in young adults: the coronary artery risk development in young adults (CARDIA) study[END_REF]. The reasons why area-level social characteristics may be associated with diabetes prevalence have not been widely studied. Some of these reasons may be common to those explaining the association observed between weight problems and one's neighborhood environment [START_REF] Black | Neighborhoods and obesity[END_REF]. Differential access to health-promoting and health-constraining resources are among the hypothesizes studied [START_REF] Black | Neighborhoods and obesity[END_REF]: access to healthy foods (in particular fruit and vegetables) appears to be more limited in underprivileged neighborhoods in the United-States. Deprived neighborhoods seem to have greater exposure to fast-food restaurants, and to greater barriers to physical activity [START_REF] Black | Neighborhoods and obesity[END_REF]. As for obesity, improved neighborhood resources for physical activity and access to healthy food have been shown to be associated with a lower incidence of Type 2 diabetes, even after adjustment for demographic, socioeconomic and dietary factors, physical activity, and body mass index [START_REF] Auchincloss | Neighborhood resources for physical activity and healthy foods and incidence of type 2 diabetes mellitus: the Multi-Ethnic study of Atherosclerosis[END_REF]. Further research is needed to determine if other pathways exist between area-level social factors and the prevalence of diabetes, for example ethnic factors (diabetes prevalence varies significantly across ethnic groups [START_REF] Congdon | Estimating diabetes prevalence by small area in England[END_REF][START_REF] Cowie | Prevalence of diabetes and impaired fasting glucose in adults in the U.S. population: National Health And Nutrition Examination Survey 1999-2002[END_REF], and some of these groups may be over-represented in underprivileged areas [START_REF] Schlundt | Geographic clustering of obesity, diabetes, and hypertension in Nashville, Tennessee[END_REF]). Chronic stress may also be related to the development of insulin resistance and diabetes through endocrine pathways or activation of the sympathetic nervous system [START_REF] Roux | Neighborhood characteristics and components of the insulin resistance syndrome in young adults: the coronary artery risk development in young adults (CARDIA) study[END_REF][START_REF] Boullu-Ciocca | Corticotropic axis and chronic stress in abdominal obesity and metabolic syndrome[END_REF]. Sources of chronic stress (such as noise, violence, and poverty itself) are likely to be more frequent in disadvantaged areas [START_REF] Braubach | Social inequities in environmental risks associated with housing and residential location--a review of evidence[END_REF].

To our knowledge, the positive link between population density and prevalence of TD has not been observed in previous studies. As our study focuses on TD, we hypothesize that this positive link might reflect a greater use of the health system in urban zones than in their rural counterparts, as has already been shown for certain types of medical care use (specialized care, cancer screening) [START_REF] Casey | Are rural residents less likely to obtain recommended preventive healthcare services?[END_REF][START_REF] Chaix | Area-level determinants of specialty care utilization in France: a multilevel analysis[END_REF][START_REF] Duport | Which factors influence screening practices for female cancer in France?[END_REF]. Such a difference may be attributed to a higher density of physicians in urban zones [START_REF] Casey | Are rural residents less likely to obtain recommended preventive healthcare services?[END_REF][START_REF] Chaix | Area-level determinants of specialty care utilization in France: a multilevel analysis[END_REF]. However, the results of our multilevel analysis do not support this explanation. Urban/rural differences in attitudes and behaviors towards the use of the healthcare system (self-reliance and a reluctance to seek medical care unless seriously impaired by health problems being more frequent in rural populations) [START_REF] Casey | Are rural residents less likely to obtain recommended preventive healthcare services?[END_REF] and/or in medical practices (diabetes screening, propensity to propose hygienic-dietetic measures in first intention treatment) are other possible explanations.

Strengths and limitations

The results must be interpreted taking into account the following methodological considerations. Our method, based on analyzing anti-diabetic drugs dispensings, enabled us to study TD prevalence at the small-area level with objective data. The definition of TD used in this study (OAD or insulin being dispensed to the patient on at least three occasions in 2008) enabled us to limit false positive cases (i.e. drugs being dispensed only once or twice during the year to non-diabetic individuals) [START_REF] Kusnik-Joinville | Diabète traité en France en 2007 : un taux de prévalence proche de 4 % et des disparités géographiques croissantes[END_REF]. Nevertheless, it probably included a limited number of individuals receiving OAD for pathologies other than diabetes (for example polycystic ovary syndrome or mild fasting hyperglycemia) [START_REF] Fagot-Campagna | Protocole de l'étude Entred 2007-2010[END_REF]. Moreover, our definition did not take into account cases of diabetes diagnosed but not treated with medicine (i.e. diabetes treated with lifestyle measures alone, or involving patients who were not adherent to prescriptions) which represented 13.4% of all Type 2 diabetes cases in the adult French population in 2006 [START_REF] Bringer | Prevalence of diagnosed type 2 diabetes mellitus in the French general population: the INSTANT study[END_REF]. Neither does it take into account non-diagnosed diabetes, whose prevalence in France among patients at risk of diabetes is very low [START_REF] Cogneau | Assessment of diabetes screening by general practitioners in France: the EPIDIA Study[END_REF].

However, the prevalence of TD in this study is close to the prevalence of diabetes observed in France based on self-reports [5]. Finally, our results only concern the beneficiaries of the General Health Insurance Scheme of Southeastern France (salaried employees) and cannot be generalized to populations covered by other Health Insurance Schemes such as selfemployed workers and workers in education.

With respect to the multilevel analyses, the person-level variables included were limited to the variables available in the General Health Insurance databases. In particular, we could not adjust for individual body mass index. We could not adjust for household income too.

However, the variable 'benefiting from the CMUC program' has already been demonstrated to be strongly associated with a low SES [START_REF] Laidier | Universal health insurance coverage: contribution of complementary protection[END_REF][START_REF] Saliba | Complementary health insurance in France. Who pays? Why? Who will suffer from public disengagement?[END_REF]. Studies on the impact of neighborhood environment on health, and obesity in particular, have been carried out at various geographical scales [START_REF] Black | Neighborhoods and obesity[END_REF], and research on the spatial scale likely to be relevant to a specific health outcome still have to be carried out [START_REF] Roux | Neighborhoods and health: where are we and were do we go from here?[END_REF]. This relevant spatial scale should reflect 'individual-environment' interactions potentially associated with the occurrence of chronic diseases. Because of its size, the canton level used in this study probably reflects a significant part of these interactions: in daily life, individuals physically move to buy food, work, see their doctor, and do physical activity in areas which are probably not limited to the strictly defined neighborhood environment (i.e. radius of approximately 400 m around one's place of residence [START_REF] Auchincloss | Neighborhood resources for physical activity and healthy foods and their association with insulin resistance[END_REF]).

The prevalence of TD in Southeastern France in 2008 was 5.14%. It varied significantly between cantons by a factor of 3. Because of low numbers of cases in small areas, TD prevalence estimates could be unstable. Using common statistical methods, this could lead to overestimate the true variations between cantons. Using a multilevel approach, TD prevalence varied to a lesser extent (EQ=2.4) than with classical statistical methods (EQ=3.1) as previously observed [START_REF] Lynch | Context and disease when disease risk is low: the case of type 1 diabetes in Sweden[END_REF]. Multilevel analysis showed in particular that low SES at the canton level was positively associated with prevalence of TD, independently of person-level socioeconomic characteristics. These results confirm those of an American study on insulin-resistance, and add to those of several other studies which have demonstrated the effect of the socioeconomic characteristics of one's neighborhood environment on the risk of developing certain chronic diseases [START_REF] Black | Neighborhoods and obesity[END_REF]. These results could be useful to health authorities to pinpoint priority action areas in diabetes prevention and improve the organization of local health services. Further studies are required to increase the understanding of how area characteristics may influence diabetes. 
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 1 Fig.1

  18 ans ou plus. Un bénéficiaire a été considéré comme diabétique traité s'il avait eu au moins trois

remboursements d'antidiabétiques oraux ou d'insuline dans l'année. Les caractéristiques des cantons associées à la prévalence du DT ont été étudiées par une régression de Poisson multiniveau. Résultats. -En 2008, la prévalence du DT chez les adultes était de 5,14 % dans le Sud Est de la France. La prévalence du DT était significativement plus élevée dans les cantons ayant un faible SSE et densément peuplés, indépendamment des facteurs individuels (âge, sexe, faible SSE). Conclusion. -Cette étude a mis en évidence un lien significatif entre le SSE de la zone de résidence et le diabète traité. Cette relation a été peu étudiée jusqu'à présent et ces résultats devraient contribuer à identifier des zones prioritaires pour la prévention du diabète. Des recherches complémentaires sont nécessaires pour mieux comprendre les mécanismes intervenant entre le SSE de la zone de résidence et le diabète. Mots clés : Diabète ; Caractéristiques du lieu de résidence ; Prévalence ; Analyse multiniveaux ; Facteurs socio-économiques

  In 2007 (the most recent census year), the number of inhabitants in each of the 174 cantons of Southeastern France ranged from 370 to 369,474 (median=17,293). The 16 cantons of the city of Marseilles (the largest city in Southeastern France with more than 800,000

	Statistical analysis
	Prevalence of TD
	We calculated the crude annual prevalence of TD among beneficiaries aged 18 years or
	more in 2008 in Southeastern France, and tested differences according to individual
	characteristics (age, sex, CMUC, long-term illness) by Chi-squared tests.

inhabitants) were included in the analysis. We chose to concentrate our study at the canton level for several reasons: 1) this area is relatively small; 2) data related to various factors (demographic, socioeconomic, density of general practitioners and endocrinologists) are available at canton level and not at smaller geographical levels; 3) as data on TD were available for only one year for this study, the numbers of TD cases would have been frequently too low in smaller areas to warrant inclusion. We studied the following characteristics (explanatory variables) at canton level: -demographic and socioeconomic data: population density and unemployment rate in 2006 (census data from National Institute of Statistics and Economical Studies), mean annual household income in 2006 (derived from tax authorities' data), proportion of beneficiaries of CMUC in January 2009 (derived from the General Health Insurance Scheme database); -density of private general practitioners (GPs) and density of endocrinologists per 100,000 in 2009 (derived from the General Health Scheme database).

Table 1

 1 Prevalence of treated diabetes according to sociodemographic characteristics of beneficiaries in 2008 (%) (n=3,038,670 beneficiaries -Southeastern France, National

	Health Insurance Scheme)				
		18-39 years 40-64 years ≥ 65 years	Total
	Sex				
	Men	0.4	5.8	16.5	5.9
	Women	0.5*	3.8**	11.3**	4.5**
	Long-term illness				
	Yes	7.5	21.5	24.2	21.7
	No	0.1**	1.0**	3.5**	1.0**
	CMUC 1				
	Yes	0.8	7.7	/	4.1
	No	0.4**	4.5**	/	2.7**
	Overall population	0.4	4.7	13.4	5.1

*: p<0.05; **: p<10 -4 . Chi-squared test.

1 

Public supplementary health insurance program /: Persons aged 65 and over cannot benefit from the CMUC program. This variable cannot be analyzed for this age range.

Conflict of interest: the authors have not declared any conflicts of interest. 1 RRa: adjusted relative risk and 95% confidence interval (IC).

2 Public supplementary health insurance program. 3 The explicative variables at canton level were transformed to categorical variables according to their 1 st quartile, median and 3 rd quartile values. 4 Estimation of the random effect variance and standard deviation.

*: p-value for linear trend test.