Behavioral cardiovascular risk factors in HIV-infected people in France: diversity of profiles across groups requires an urgent and tailored preventive approach
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Background. Among people living with HIV, cardiovascular risk could be markedly reduced through lifestyle improvement. However, to date behavioral cardiovascular risk factors (other than tobacco smoking) have been poorly investigated among them. Additionally, although co-occurrence of risk factors might amplify the deleterious effects of each risk factor, little is known about such risk factors clustering in this population. We aimed to examine levels, determinants and clustering of the major behavioral cardiovascular risk factors in the French HIV-infected population, in order to better target individuals with high risk profiles.

Methods. The ANRS-Vespa2 survey was conducted among a national representative sample of HIV-infected people followed at hospital in France in 2011. Frequency and cooccurrence of tobacco smoking, alcohol intake, low physical activity and obesity were assessed in the HIV-infected population, overall and in each of the distinctive socioepidemiological group composing it (men who have sex with men, intravenous drug users, sub-Saharan African migrants, non-African heterosexuals). Individual characteristics associated with each of these indicators were investigated using multivariable Poisson regression models.

Results. The 2,537 participants (median time since HIV-diagnosis: 12 years) included 39.4% men who have sex with men, 11.0% intravenous drug users, 23.5% sub-Saharan African migrants and 26.1% non-African heterosexuals. Overall, 29.4% were regular smokers, 13.8% were heavy drinkers, 14.8% lacked physical activity and 8.6% were obese. Half of the participants reported at least one risk factor with co-occurrence observed in 13.8% of the sample. However, those figures varied markedly across the groups. Main risk factors profiles were 1) regular smoking, heavy drinking, low physical activity alone or combined among intravenous drug users and men who have sex with men, 2) obesity and low physical activity usually alone among sub-Saharan African migrant women, 3) occurrence of the 4 risk factors separately or sometimes combined among sub-Saharan African migrant men and non-African heterosexuals. These risk factors were correlated with lower socioeconomic status and poorer health status.

Conclusions. Those findings highlight the need to focus on all behavioral cardiovascular risk factors and co-occurrence (and not only on tobacco smoking) in HIV-infected people and to implement preventive approach tailored to the specific needs of the different socioepidemiological groups.

Introduction

In the combined antiretroviral therapy (cART) era, life expectancy of people living with HIV (PLWHIV) has considerably increased and HIV-infection has shifted to a chronic disease [START_REF]Life expectancy of individuals on combination antiretroviral therapy in high-income countries: a collaborative analysis of 14 cohort studies[END_REF]. Following these major changes in the epidemic in Western countries, AIDSrelated conditions have been constantly decreasing while the burden of non-AIDS-related and age-related comorbidities is of growing concern [START_REF] Morlat | Causes of death among HIV-infected patients in France in 2010 (national survey): trends since 2000[END_REF]. In particular, cardiovascular diseases now represent one of the leading causes of death among PLWHIV, steadily increasing in recent years [START_REF] Morlat | Causes of death among HIV-infected patients in France in 2010 (national survey): trends since 2000[END_REF][START_REF] Hasse | Morbidity and aging in HIV-infected persons: the Swiss HIV cohort study[END_REF], occurring earlier, more frequently and possibly with different patterns compared to the general population [START_REF] Hemkens | HIV infection and cardiovascular disease[END_REF]. This probably results from an array of concurrent causes including HIV-infection (CD4 depletion, immune activation, chronic inflammation, viral proteins [START_REF] Hemkens | HIV infection and cardiovascular disease[END_REF][START_REF] Wang | Increased cardiovascular disease risk in the HIV-positive population on ART: potential role of HIV-Nef and Tat[END_REF]), cART (mostly through metabolic and lipid abnormalities [START_REF] Friis-Moller | Class of antiretroviral drugs and the risk of myocardial infarction[END_REF]), as well as a higher exposure to cardiovascular risk factors [START_REF] Hemkens | HIV infection and cardiovascular disease[END_REF][START_REF] Shahmanesh | The cardiovascular risk management for people living with HIV in Europe: how well are we doing?[END_REF][START_REF] Gutierrez | Cardiovascular profile and events of US adults 20-49 years with HIV: Results from the NHANES 1999-2008[END_REF].

Consequently, in order to prevent cardiovascular events during the HIV-infection, it is recommended to screen and manage risk factors including both biological (diabetes, hypertension, dyslipidemia) and behavioral ones (tobacco and alcohol consumption, lack of physical exercise, obesity). Biological risk factors are frequent in PLWHIV [START_REF] Hemkens | HIV infection and cardiovascular disease[END_REF][START_REF] Shahmanesh | The cardiovascular risk management for people living with HIV in Europe: how well are we doing?[END_REF][START_REF] Gutierrez | Cardiovascular profile and events of US adults 20-49 years with HIV: Results from the NHANES 1999-2008[END_REF]] and need to be treated and monitored following general population guidelines and accounting for HIVinfected individuals' specific needs (drug-drug interactions with cART, increased toxicity/side effects) [START_REF] Morlat | Prise en charge médicale des personnes vivant avec le VIH. Recommandations du groupe d'experts[END_REF]. As regards to behavioral cardiovascular risk factors, tobacco smoking is certainly the most concerning one among PLWHIV [START_REF] Hasse | Strong Impact of Smoking on Multimorbidity and Cardiovascular Risk Among Human Immunodeficiency Virus-Infected Individuals in Comparison With the General Population[END_REF][START_REF] Rasmussen | Myocardial infarction among Danish HIV-infected individuals: Population attributable fractions associated with smoking[END_REF][START_REF] Kelly | Associations between Tobacco, Alcohol, and Drug Use with Coronary Artery Plaque among HIV-Infected and Uninfected Men in the Multicenter AIDS Cohort Study[END_REF]. Furthermore, heavy drinking [START_REF] Kelly | Associations between Tobacco, Alcohol, and Drug Use with Coronary Artery Plaque among HIV-Infected and Uninfected Men in the Multicenter AIDS Cohort Study[END_REF][START_REF] Freiberg | The association between alcohol consumption and prevalent cardiovascular diseases among HIVinfected and HIV-uninfected men[END_REF] and lack of physical activity [START_REF] Hand | Impact of Aerobic and Resistance Exercise on the Health of HIV-Infected Persons[END_REF][START_REF] Dirajlal-Fargo | The effect of physical activity on cardiometabolic health and inflammation in treated HIV infection[END_REF] have also been associated with poorer cardiovascular health, as well as a high body mass index (BMI) [START_REF] Koethe | The metabolic and cardiovascular consequences of obesity in persons with HIV on long-term antiretroviral therapy[END_REF] which is a relatively new issue in HIVinfected people from Western countries, among whom thinness was the major problem until cART advent [START_REF] Keithley | HIV infection and obesity: a review of the evidence[END_REF][START_REF] Hasse | Obesity Trends and Body Mass Index Changes After Starting Antiretroviral Treatment: The Swiss HIV Cohort Study[END_REF]. Elevated rates of tobacco smoking (30-60% [START_REF] Gutierrez | Cardiovascular profile and events of US adults 20-49 years with HIV: Results from the NHANES 1999-2008[END_REF][START_REF] Rasmussen | Myocardial infarction among Danish HIV-infected individuals: Population attributable fractions associated with smoking[END_REF][START_REF] Tron | ANRS-Vespa2 study group. Tobacco smoking in HIV-infected versus general population in France: heterogeneity across the various groups of people living with HIV[END_REF][START_REF] Mdodo | Cigarette Smoking Prevalence Among Adults With HIV Compared With the General Adult Population in the United States: Cross-sectional Surveys[END_REF][START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF]), heavy alcohol use (10-30% [START_REF] Freiberg | The association between alcohol consumption and prevalent cardiovascular diseases among HIVinfected and HIV-uninfected men[END_REF][START_REF] Marshall | Drinking trajectories among HIV-infected men who have sex with men: a cohort study of United States veterans[END_REF]), lack of exercise (15-70% [START_REF] Gutierrez | Cardiovascular profile and events of US adults 20-49 years with HIV: Results from the NHANES 1999-2008[END_REF][START_REF] Fazeli | Physical Activity is Associated with Better Neurocognitive and Everyday Functioning Among Older Adults with HIV Disease[END_REF][START_REF] Florindo | Validity and reliability of the Baecke questionnaire for the evaluation of habitual physical activity among people living with HIV/AIDS[END_REF]) and obesity (9-33% [START_REF] Gutierrez | Cardiovascular profile and events of US adults 20-49 years with HIV: Results from the NHANES 1999-2008[END_REF][START_REF] Keithley | HIV infection and obesity: a review of the evidence[END_REF][START_REF] Hasse | Obesity Trends and Body Mass Index Changes After Starting Antiretroviral Treatment: The Swiss HIV Cohort Study[END_REF][START_REF] Crum-Cianflone | Increasing rates of obesity among HIV-infected persons during the HIV epidemic[END_REF][START_REF] Ilozue | Obesity in the HIV-infected population in Northeast England: a particular issue in Black-African women[END_REF]) have been reported in previous studies, with marked variability resulting from different assessment methods, definitions or individuals' characteristics. Those few previous studies have shown some limitations to rigorously inform on those risk factors since: 1) they overall rely on small or convenient samples not representative of the HIV-infected population, 2) none have provided results separately for the different socio-epidemiological groups constituting this population (although they have very different socio-demographic, economic and lifestyle profiles), and 3) some studies provide risk factors prevalence as part of a population description for other analyses and thus do not provide detailed information nor analyses of the risk factors determinants. Moreover, it has been suggested that unhealthy behaviors often coexist [START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF][START_REF] Loef | The combined effects of healthy lifestyle behaviors on all cause mortality: a systematic review and meta-analysis[END_REF][START_REF] Fonquernie | Early diagnosis and prevention of comorbidities among HIV-infected patients: the Orchestra Saint-Antoine Program[END_REF] and that the risk of morbidity/mortality increases with each additional risk factor [START_REF] Loef | The combined effects of healthy lifestyle behaviors on all cause mortality: a systematic review and meta-analysis[END_REF], possibly in a multiplicative rather than an additive way [START_REF] Who | Prevention of cardiovascular disease : guidelines for assessment and management of total cardiovascular risk[END_REF]. In the general population, studies have investigated the combination of behavioral cardiovascular risk factors [START_REF] Loef | The combined effects of healthy lifestyle behaviors on all cause mortality: a systematic review and meta-analysis[END_REF]. However, to our knowledge, most previous studies among PLWHIV have focused on risk factors individually [START_REF] Gutierrez | Cardiovascular profile and events of US adults 20-49 years with HIV: Results from the NHANES 1999-2008[END_REF][START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF] and only one has examined cumulative exposure [START_REF] Fonquernie | Early diagnosis and prevention of comorbidities among HIV-infected patients: the Orchestra Saint-Antoine Program[END_REF] but both to behavioral and biological risk factors.

Behavioral risk factors are potentially modifiable and cardiovascular risk may be reduced through lifestyle ameliorations and smoking/alcohol cessation [START_REF] Morlat | Prise en charge médicale des personnes vivant avec le VIH. Recommandations du groupe d'experts[END_REF], but interventions generally result in modest improvements [START_REF] Shahmanesh | The cardiovascular risk management for people living with HIV in Europe: how well are we doing?[END_REF][START_REF] Brown | Interventions to reduce alcohol use among HIV-infected individuals: a review and critique of the literature[END_REF][START_REF] Pool | Interventions for tobacco use cessation in people living with HIV and AIDS. The Cochrane database of systematic reviews[END_REF][START_REF] Botros | Interventions to address chronic disease and HIV: strategies to promote exercise and nutrition among HIV-infected individuals[END_REF]. It is needed to better understand their occurrence in HIV-infected people, in order to target those with high risk profiles and to propose appropriate actions/guidelines to improve PLWHIV engagement in healthier lifestyle. Our objectives were to precisely describe the frequency, determinants and cooccurrence of the major behavioral cardiovascular risk factors among HIV-infected people.

Methods

Sources of data

The ANRS-Vespa2 study is a national representative cross-sectional survey conducted in France (April 2011-January 2012), primarily aimed at assessing the socioeconomic conditions and health outcomes of PLWHIV [START_REF] Tron | ANRS-Vespa2 study group. Tobacco smoking in HIV-infected versus general population in France: heterogeneity across the various groups of people living with HIV[END_REF][START_REF] Dray-Spira | and the ANRS-Vespa2 study group. General Method of the ANRS-VESPA2 Study[END_REF] and approved by the French National Commission for Data Protection and Liberties (CNIL). It was conducted among 73 out-patient departments randomly selected among all hospital with HIV units in metropolitan France. Patients aged ≥18 years, living in France for ≥6 months and diagnosed with HIV-infection for ≥6 months were eligible for inclusion and were randomly invited to participate by their physician, according to the order of their appointment. A total of 3,022 patients were included in the study. After signing an informed consent, participants answered a face-to-face standardized questionnaire administered by a trained interviewer, including detailed questions about socio-demographic and economic situation, health behaviors and healthcare use. Clinical and laboratory data were documented from medical records. A total of 2,537 participants also filled in a voluntary self-administered questionnaire on health behaviors and quality of life. Individual weights were computed to account for unequal probability of sampling and for characteristics associated with non-participation, both for the total sample (N=3,022) and for the subsample who filled in the self-reported questionnaire (N=2,537) [START_REF] Dray-Spira | and the ANRS-Vespa2 study group. General Method of the ANRS-VESPA2 Study[END_REF].

Variables of interest

In the main questionnaire, participants were asked about their tobacco consumption [START_REF] Tron | ANRS-Vespa2 study group. Tobacco smoking in HIV-infected versus general population in France: heterogeneity across the various groups of people living with HIV[END_REF]. Tobacco smoking status was defined as never smokers, past smokers, and current smokers including occasional smokers (<1 cigarette/day) and regular smokers (≥1 cigarette/day). Main questionnaire included questions about frequency of alcohol intake, number of standard drink per occasion and frequency of having ≥6 drinks/occasion. We categorized the drinking status as abstinent (those who never drink), low/moderate drinking (<14 drinks/week for women, <21 drinks/week for men and having ≥6 drinks/occasion less than monthly), and heavy drinking (≥14 drinks/week for women, ≥21 drinks/week for men or having ≥6 drinks/occasion at least monthly) [START_REF] Freiberg | The association between alcohol consumption and prevalent cardiovascular diseases among HIVinfected and HIV-uninfected men[END_REF]. The self-administered questionnaire included the French validated version of the Baecke physical activity questionnaire [START_REF] Bedouet | Evaluating physical activity: the AQAP questionnaire and its interpretation software[END_REF][START_REF] Baecke | A short questionnaire for the measurement of habitual physical activity in epidemiological studies[END_REF].

It comprised 21 items, used to calculate 3 subscores (range: 1-5 points) regarding the past 12 months physical activity. The first subscore investigated physical activity at work: sitting, walking, carrying heavy loads, perspiring, intensity compared to other people (subscore value being 1 if no job or daily occupation was reported, as recommended by the guidelines for construction of Baecke index [START_REF] Bedouet | Evaluating physical activity: the AQAP questionnaire and its interpretation software[END_REF][START_REF] Baecke | A short questionnaire for the measurement of habitual physical activity in epidemiological studies[END_REF]). The second subscore evaluated physical exercise during sports activities: intensity, frequency, duration, perspiring, intensity compared to other people. Finally, the third subscore measured physical activity during leisure time: time spent watching TV, walking, cycling, means of locomotion. The 3 subscores were summed to calculate the global physical activity score (range: 3-15 points, higher score representing higher level of physical activity). The global score was then classified into low (<6 points), moderate (6-9 points) and high (≥9 points) physical activity level [START_REF] Bedouet | Evaluating physical activity: the AQAP questionnaire and its interpretation software[END_REF]. Information on weight and height from medical records allowed us to calculate and categorize BMI according to the definitions from the World Health Organization (WHO) [START_REF] Who | Obesity: preventing and managing the global epidemic[END_REF]: underweight (BMI [kg/m²]<18.5), normal weight (18.5-25), overweight [START_REF] Crum-Cianflone | Increasing rates of obesity among HIV-infected persons during the HIV epidemic[END_REF][START_REF] Ilozue | Obesity in the HIV-infected population in Northeast England: a particular issue in Black-African women[END_REF][START_REF] Loef | The combined effects of healthy lifestyle behaviors on all cause mortality: a systematic review and meta-analysis[END_REF][START_REF] Fonquernie | Early diagnosis and prevention of comorbidities among HIV-infected patients: the Orchestra Saint-Antoine Program[END_REF][START_REF] Who | Prevention of cardiovascular disease : guidelines for assessment and management of total cardiovascular risk[END_REF][START_REF] Brown | Interventions to reduce alcohol use among HIV-infected individuals: a review and critique of the literature[END_REF], obesity (≥30). In addition, we constructed indicators combining the four risk factors: regular smoking, heavy drinking, low physical activity and obesity. We calculated the number of risk factors occurring for each individual (range: 0-4) and we created a variable identifying all possible combinations out of a total of 16 possible combinations (e.g.: none, regular smoking only, obesity + low physical activity, regular smoking + heavy drinking + low physical activity, all 4 risk factors etc.). It is worth noting that these indicators on risk factors clustering were derived strictly for descriptive purpose and do not aim at quantifying a risk exposure (in which case it would be necessary to account for the different contribution of these risk factors to the cardiovascular risk).

The ANRS-Vespa2 study also included data on socio-demographic characteristics: age, gender, country of birth, household composition (single/in a couple, with/without children) and educational level (primary school, middle school, high school, college ≤/>2 years). Available information regarding psychosocial factors was the number of relatives and friends and consumption of illegal substance over the past month (including cannabis). In addition, regarding psychological trait, "time-related preferences" (future-oriented attitudes/planning horizon) were assessed using 4 standard questions. A score was derived from these questions and categorized according to its tertiles of distribution in the studied population into low, neutral and high future outlook [START_REF] Peretti-Watel | Time preferences, socioeconomic status and smokers' behaviour, attitudes and risk awareness[END_REF]. Information on HIV-infection characteristics from medical records included date of diagnosis and transmission group. In the self-administered questionnaire, a 22-item, validated HIV symptom index assessed the frequency of HIV symptoms and their perceived level of disturbance over the past 4 weeks (i.e. : no, low, medium, high disturbance) [START_REF] Justice | Development and validation of a self-completed HIV symptom index[END_REF].

HIV-infected participants were classified into mutually exclusive socioepidemiological groups [START_REF] Dray-Spira | and the ANRS-Vespa2 study group. General Method of the ANRS-VESPA2 Study[END_REF]: i) people ever infected through drug injection, past or current intravenous drug users, (IDU) regardless of sexual orientation or geographic origin, ii) non-IDU men who have sex with men (MSM) regardless of geographic origin, iii) non-IDU heterosexual migrants originating from sub-Saharan Africa (SSA) and iv) non-IDU non-African heterosexual men and women.

Statistical analyses

We restricted the analyses to the 2,537 participants who answered all questionnaires -since outcomes from both the main questionnaire and the self-reported (facultative) questionnaire were used in the analyses.

First, we described individual and combined distribution of the four behavioral cardiovascular risk factors (regular smoking, heavy drinking, low physical activity and obesity) overall and across the socio-epidemiological groups. In a second step, factors associated with exposure to each risk factor were investigated using univariable and multivariable Poisson regression models with robust variance. In the univariable analyses, we included socio-demographic characteristics: age, socio-epidemiological group, household composition and educational level (which seemed to be the most relevant indicator to account for socio-economic status over time in studies on behavioral risk factors, according to exploratory analyses and to the literature). The univariable analyses also included psychosocial characteristics (number of friends and relatives, time preferences, illegal substance use), presence of other behavioral cardiovascular risk factors and HIVinfection characteristics (date of diagnosis, disturbance from at least one HIV symptom).

Multivariable models included all covariates associated in the univariable analyses with a P-value<0.20, and were systematically adjusted for age. Missing data were observed for illegal substance use (0.1%), disturbance from HIV symptoms (1.7%), BMI (6.5%), and physical activity (47.5% on the global score, between 0-25% for each item, with ≤10% in 19/21 items). Non-response for physical activity was more frequent among individuals aged <40 or >55 years old, SSA migrants, those living with a partner and children, those with a low educational level and those unemployed.

Consequently, we faced substantial loss of participants in the analyses and potential nonresponse biases. Therefore, we performed multiple imputations by chained equations to handle missing data, running 60 imputed datasets with 20 cycles [START_REF] Sterne | Multiple imputation for missing data in epidemiological and clinical research: potential and pitfalls[END_REF][START_REF] Rubin | Multiple Imputation for Nonresponse in Surveys[END_REF][START_REF] White | Multiple imputation using chained equations: Issues and guidance for practice[END_REF]. All the variables used in the analyses were introduced in the imputation model. For variables based on several individual items (e.g. physical activity score, BMI), we imputed individually each item used to derive the variable of interest, as recommended by the guidelines for multiple imputation [START_REF] Sterne | Multiple imputation for missing data in epidemiological and clinical research: potential and pitfalls[END_REF][START_REF] Rubin | Multiple Imputation for Nonresponse in Surveys[END_REF][START_REF] White | Multiple imputation using chained equations: Issues and guidance for practice[END_REF]. Estimates were pooled according to Rubin's rules [START_REF] Rubin | Multiple Imputation for Nonresponse in Surveys[END_REF]. Sensitivity analyses on the non-imputed dataset (complete cases analysis) were performed to compare and discuss our main results.

In all analyses, data weighting and survey design were accounted for, so that the estimates would be representative of the whole HIV-infected population followed at hospital in France in 2011 [START_REF] Dray-Spira | and the ANRS-Vespa2 study group. General Method of the ANRS-VESPA2 Study[END_REF]. Statistical analyses were carried out using STATA/SE12 (Stata Corporation, College Station, TX).

Results

Studied sample consisted in 2,537 HIV-infected individuals (table 1), of whom 11.0% were IDU, 39.4% were MSM, 23.5% were SSA migrants and 26.1% were non-African heterosexuals. Median age was 47 years (interquartile range: 40-54). Median time since HIV-diagnosis was 12 years (interquartile range: 6-19). One third attained educational level higher than high school. Recent illegal substance use was reported by 14.4% of the sample with marked variability across the different groups (almost half of the IDU vs. practically no use among SSA migrants). Most of the sample reported disturbance from at least one HIV symptom (66.4%).

Levels and combination of behavioral cardiovascular risk factors

Overall, 40.8% were never smokers, 23% were past smokers and 36.2% were current smokers (occasional: 6.8%; regular: 29.4%). High variability was observed across the groups (p<0.001) with more than two thirds of the IDU being regular smokers compared to less than 1 out of 10 of the SSA migrants (figure 1). Almost one third of the population was alcohol abstinent. Mean number of drinks/week was 4.1 and 13.1% of the sample reported drinking ≥6 drinks/occasion at least monthly. Heavy drinking occurred in 13.8% overall, with lower rates among women. Mean global physical activity score was 7.5 (ranging from 6.6 among IDU women to 7.7 among MSM and non-African heterosexual men).

Overall, 14.8%, 65.2% and 19.9% had low, moderate and high level of physical activity respectively. IDU and non-African women were particularly prone to low physical activity.

Overall, 6%, 58.2%, 27.2% and 8.6% were underweight, in normal weight range, overweight and obese respectively, with notable variability across the groups (p<0.001). MSM and IDU men were mostly in normal weight range (69.0% and 74.3% respectively) while 27.9% of IDU women were underweight, SSA migrants were predominantly overweight (men: 46.4%; women: 36.2%) or obese (men: 12.6%; women: 20.9%), over one third (36.5%) of non-African heterosexual men were overweight and 10.6%, 22.1% and 13.0% of non-African heterosexual women were underweight, overweight and obese respectively. Overall, 51.1% reported at least one behavioral cardiovascular risk factor and 13.8% presented at least 2 risk factors. A high variability in those frequencies was observed across the groups (p<0.001), with 27.8% of IDU women having ≥2 risk factors and 62.0% of SSA migrant women reporting none. Overall (figure 2), main profile was regular smoking with no other risk factor (17.7%), followed by low physical activity alone (7.4%), obesity alone (6.2%), heavy drinking alone (6.1%), regular smoking with heavy drinking (5.2%) and low physical activity with regular smoking (4.4%), with high variability across the groups (p<0.001). Results for MSM were relatively close to the overall profile (with a lower frequency of obesity). The most represented patterns among IDU were tobacco smoking alone observed in almost half of them, as well as low physical activity and heavy drinking alone or combined with regular smoking. Among SSA migrants, all four risk factors occurred mostly alone, especially obesity and low physical activity. Non-African heterosexuals had all four risk factors alone, especially regular smoking which was also combined with heavy drinking and low physical activity.

Factors associated with each behavioral cardiovascular risk factor

Regular smoking was more likely to be reported by IDU ( 

Sensitivity analysis

Results from sensitivity analysis on complete cases were consistent despite slight differences in the intensity/significance of associations between some covariates and BMI or physical activity, but this is likely caused by the loss of participants in the complete cases analysis (data not shown).

Discussion

Our findings indicate that half the HIV-infected population (median age : 47) in France in 2011 presented at least one behavioral cardiovascular risk factor (29.4% regular smoking, 14.8% low physical activity, 13.8% heavy drinking, 8.6% obesity) and 13.8% combined several risk factors. Patterns of risk factors were heterogeneous across the various groups of PLWHIV. Major correlates of risk factors presence included socioepidemiological group, social status, other unhealthy behaviors and disturbance from HIV symptoms.

Consistently with previous research, smoking was particularly frequent among IDU, MSM and non-African heterosexuals [START_REF] Tron | ANRS-Vespa2 study group. Tobacco smoking in HIV-infected versus general population in France: heterogeneity across the various groups of people living with HIV[END_REF][START_REF] Mdodo | Cigarette Smoking Prevalence Among Adults With HIV Compared With the General Adult Population in the United States: Cross-sectional Surveys[END_REF][START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF]. As suggested by other studies, alcohol intake was elevated mainly among men and IDU [START_REF] Marshall | Drinking trajectories among HIV-infected men who have sex with men: a cohort study of United States veterans[END_REF], which is concerning especially among the latter considering the high risk of hepatic impairment due to a substantial prevalence of hepatitis C (>85%) [START_REF] Dray-Spira | Health status of people living with HIV followed at hospital in metropolitan France in 2011 and characteristics of those recently diagnosed. Results of the ANRS-Vespa2 study[END_REF]. We found that heavy drinking was characterized by drinking ≥6 drinks/occasion at least monthly rather than high daily intake; therefore, this specific problem must be addressed. Authors of the sole study we found assessing physical activity through the Baecke questionnaire among PLWHIV reported similar overall score [START_REF] Florindo | Validity and reliability of the Baecke questionnaire for the evaluation of habitual physical activity among people living with HIV/AIDS[END_REF]. Lack of physical activity among IDU might result from illegal drug use being the focus of care among them, with probably little attention on other health behaviors. The global physical activity score is assessed by the sum of the 3 subscores (work/sports activities/leisure time) and increases when each subscore increases. However, physical activity from work might not be of good quality and rather lead to physical impairments, therefore an elevated global score due to a high subscore of physical activity at work might not provide only health benefits [START_REF] Ruzic | Increased occupational physical activity does not improve physical fitness[END_REF]. Frequency of obesity was consistent with previous studies with larger rates among SSA migrants [START_REF] Crum-Cianflone | Increasing rates of obesity among HIV-infected persons during the HIV epidemic[END_REF][START_REF] Ilozue | Obesity in the HIV-infected population in Northeast England: a particular issue in Black-African women[END_REF] and non-African heterosexuals, especially women [START_REF] Keithley | HIV infection and obesity: a review of the evidence[END_REF].

Our findings partly support the assumption that unhealthy behaviors often occur in combination in PLWHIV [START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF][START_REF] Loef | The combined effects of healthy lifestyle behaviors on all cause mortality: a systematic review and meta-analysis[END_REF][START_REF] Fonquernie | Early diagnosis and prevention of comorbidities among HIV-infected patients: the Orchestra Saint-Antoine Program[END_REF], which is concerning in this population with high cardiovascular risk [START_REF] Shahmanesh | The cardiovascular risk management for people living with HIV in Europe: how well are we doing?[END_REF]. In fact, levels of co-occurrence of risk factors (essentially due to tobacco smoking) were very variable across the groups of PLWHIV. Except among IDU and MSM, risk factors were mainly found in isolation in the other groups. Three principal patterns of combination of risk factors emerged: 1) elevated exposure to smoking/alcohol and high co-occurrence of smoking/alcohol/low physical exercise (IDU, MSM), 2) exposure to one of the four risk factors and moderate co-occurrence (non-African heterosexuals, SSA migrant men), and 3) exposure mainly to obesity/low physical activity and low co-occurrence (SSA migrant women). Our study stresses the need for comprehensive and multidisciplinary interventions to promote healthier behaviors, focusing not only on tobacco smoking but also on lifestyle in general, accounting for the heterogeneity of profiles and needs among the groups (e.g.: sports/thinness not being part of SSA migrants' culture, content of programs must be adjusted [START_REF] Capili | Barriers and facilitators to engagement in lifestyle interventions among individuals with HIV[END_REF]).

Information on determinants of exposure to those risk factors contributes to better target those who need lifestyle modification and guide future preventive interventions among PLWHIV. We found socio-economic inequalities regarding tobacco and alcohol consumption as reported in previous research [START_REF] Mdodo | Cigarette Smoking Prevalence Among Adults With HIV Compared With the General Adult Population in the United States: Cross-sectional Surveys[END_REF][START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF][START_REF] Capili | Barriers and facilitators to engagement in lifestyle interventions among individuals with HIV[END_REF][START_REF] Rahmanian | Cigarette smoking in the HIV-infected population[END_REF]. Measures to reduce inequalities are not always efficient among PLWHIV [START_REF] Peretti-Watel | How do HIV-infected smokers react to cigarette price increases? Evidence from the APROCO-COPILOTE-ANRS CO8 Cohort[END_REF] hence actions toward the less educated must be strengthened to support positive changes despite unfavorable context.

Living with a partner/children seemed protective against alcohol intake, highlighting the role of social support and environment [START_REF] Capili | Barriers and facilitators to engagement in lifestyle interventions among individuals with HIV[END_REF][START_REF] Rahmanian | Cigarette smoking in the HIV-infected population[END_REF][START_REF] Montoya | Development of an mHealth Intervention (iSTEP) to Promote Physical Activity among People Living with HIV[END_REF]]. Yet, we found no association with number of friends/relatives accounting for social network and support. Furthermore, recent diagnosis was a correlate of obesity [START_REF] Crum-Cianflone | Increasing rates of obesity among HIV-infected persons during the HIV epidemic[END_REF] probably as a consequence of the major changes in the HIV epidemic, which has become a less fatal and damaging disease with cART advent. Other major result of this study was that unhealthy behaviors were closely associated [START_REF] O'cleirigh | The unique challenges facing HIV-positive patients who smoke cigarettes: HIV viremia, ART adherence, engagement in HIV care, and concurrent substance use[END_REF][START_REF] Rahmanian | Cigarette smoking in the HIV-infected population[END_REF], which is alarming considering that it might be harder to engage in better lifestyle when experiencing several risk factors. While the association between alcohol intake and tobacco smoking is well-known, other combinations of risk factors have been rarely investigated. For example, we found that smokers often lacked physical activity or that overweight was associated with heavy drinking. The association between alcohol abstinence and low physical activity might reflect poorer health conditions among abstinent [START_REF] Stockwell | Do "Moderate" Drinkers Have Reduced Mortality Risk? A Systematic Review and Meta-Analysis of Alcohol Consumption and All-Cause Mortality[END_REF] and thus lower ability to exercise. Disturbance from HIV symptoms may also reflect physical impairments, increasing the risk of smoking (as a coping mechanism to reduce pain [START_REF] Rahmanian | Cigarette smoking in the HIV-infected population[END_REF]) and reducing capacity to exercise [START_REF] Montoya | Development of an mHealth Intervention (iSTEP) to Promote Physical Activity among People Living with HIV[END_REF] whereas it has been shown that tobacco cessation and physical activity can reduce symptoms and increase mental/physical quality of life in a chronic disease context [START_REF] Fazeli | Physical Activity is Associated with Better Neurocognitive and Everyday Functioning Among Older Adults with HIV Disease[END_REF][START_REF] Botros | Interventions to address chronic disease and HIV: strategies to promote exercise and nutrition among HIV-infected individuals[END_REF][START_REF] Kariuki | HIV and smoking: associated risks and prevention strategies[END_REF]. Besides, the association found between present-time orientation trait and smoking/drinkingcommonly observed in the general population has been rarely investigated and might be exacerbated among PLWHIV because of their belief that they would not live long enough to experience consequences of such behaviors [START_REF] Rahmanian | Cigarette smoking in the HIV-infected population[END_REF]. It is thus necessary to better promote the benefits of alcohol/smoking cessation and exercise in the context of HIV-infection [START_REF] Capili | Barriers and facilitators to engagement in lifestyle interventions among individuals with HIV[END_REF]. In addition, interventions to improve physical activity must be progressive and adjusted to PLWHIV's medical conditions [START_REF] Dolan | Effects of a supervised home-based aerobic and progressive resistance training regimen in women infected with human immunodeficiency virus: a randomized trial[END_REF] and all interventions must enhance motivation which is key to engagement in behavior modification [START_REF] Keithley | HIV infection and obesity: a review of the evidence[END_REF][START_REF] Capili | Barriers and facilitators to engagement in lifestyle interventions among individuals with HIV[END_REF][START_REF] Montoya | Development of an mHealth Intervention (iSTEP) to Promote Physical Activity among People Living with HIV[END_REF][START_REF] Kariuki | HIV and smoking: associated risks and prevention strategies[END_REF].

Our study is one of the first to assess frequency, co-occurrence, and determinants of the major behavioral cardiovascular risk factors across the various groups of HIV-infected people, using large national representative data about PLWHIV. However, limitations to this study must be acknowledged. First, data being self-reported (except BMI), frequencies might have been underestimated, but the use of standardized and validated questionnaires in this study has probably limited this bias. In addition, we did not collect information on nutrition also known to influence cardiovascular risk. Then, it would have been interesting to investigate how HIV diagnosis influenced the considered behaviors and the delay for behavioral change after HIV diagnosis, since we can assume HIV diagnosis and medical follow-up may induce changes in unhealthy behaviors (and the longer the time since HIV diagnosis, the more time patients will have to modify their behaviors). However, our crosssectional data did not allow us to conduct such analyses. Moreover, since risk factors are known to increase mortality of HIV-infected people in the cART era [START_REF] Obel | Impact of non-HIV and HIV risk factors on survival in HIV-infected patients on HAART: a population-based nationwide cohort study[END_REF], we cannot ignore a potential survival bias among those with the longest time since HIV diagnosis.

Nevertheless, such survival bias must have a minimal impact on our results, since until the end of the 90s, the mortality caused by cardiovascular factors was substantially lower than the mortality caused by HIV-infection. We are also aware that multiple imputations have limitations, but sensitivity analyses on complete cases were consistent with results from the imputed dataset and this method is probably better than other/no treatment of missing data [START_REF] Sterne | Multiple imputation for missing data in epidemiological and clinical research: potential and pitfalls[END_REF]. We cannot guarantee that the "Missing at Random" (MAR) hypothesis is valid regarding multiple imputation of physical activity items, since non-response for this outcome was associated with its value. However, statistical significance was borderline (p-value=0.040) and we disposed of many "auxiliary variables" (reducing the risk of prediction bias that could result from a potential breach of the MAR hypothesis). Moreover, considering the very high rate of missing value on the global physical activity score (47.5%) it was certainly better to perform multiple imputation in this case. Finally, our data are representative of PLWHIV attending French hospitals rather than the whole HIV-infected population. However, in France since an annual hospital full check-up is requested for all HIV-infected people in care [START_REF] Morlat | Prise en charge médicale des personnes vivant avec le VIH. Recommandations du groupe d'experts[END_REF], those exclusively followed outside the hospital might represent a small proportion of the whole PLHIV population.

In conclusion, this study provides evidence for overall elevated exposure to behavioral cardiovascular risk factors but most importantly, it shows a huge diversity in profiles across the various groups of PLWHIV. Co-occurrence of risk factors was mainly observed among people ever infected through drug injection and, to a lesser extent among MSM. Tobacco smoking was the most predominant risk factor but all of them were present and must be addressed. Our findings overall suggest that PLWHIV might not be ready to engage in healthier lifestyle because they presented major barriers to change (clusters of risk factors, present-oriented attitude, disturbance from HIV symptoms). Intervention programs must be comprehensive, accompanied by better information on benefits of lifestyle improvement, tailored to the specific needs of the various HIV-infected groups, and supportive, for sustained efficiency over time. Health education and preventive care towards PLWHIV could be conducted through therapeutic education programs or general practitioners. 
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 1 Figure 1. Frequency of each behavioral cardiovascular risk factor among people living with HIV, overall and by group, ANRS-Vespa2 study, France, 2011 MSM: men who have sex with men, IDU: intravenous drug use, SSA: sub-Saharan African
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 2 Figure 2. Behavioral cardiovascular risk factors profiles among people living with HIV, overall and by group, ANRS-Vespa2 study, France, 2011 MSM: men who have sex with men, IDU: intravenous drug use, SSA: sub-Saharan African

Table 1 .

 1 Characteristics of the studied sample (Weighted %), ANRS-Vespa2 study, France, 2011 MSM: men who have sex with men, IDU: intravenous drug use, SSA: sub-Saharan African

		Total	MSM	IDU men	IDU women	SSA migrant	SSA migrant	Non-IDU non-	Non-IDU non-
		(N=2,537)	(N=1,201)	(N=162)	(N=112)	men	women	African men	African women
						(N=120)	(N=309)	(N=302)	(N=331)
	Age								
	18-40 years	22.7	18.9	1.0	14.6	29.1	54.3	11.4	17.7
	40-55 years	54.3	55.1	87.5	75.0	53.9	37.6	43.2	58.4
	55-88 years	23.0	25.9	11.5	10.4	17.0	8.1	45.43	23.9
	Socio-epidemiological group								
	MSM	39.4							
	IDU men	6.6							
	IDU women	4.4							
	SSA migrant men	7.9							
	SSA migrant women	15.6							
	Non-IDU non-African men	12.7							
	Non-IDU non-African women	13.4							
	Household composition								
	Single without children	39.4	54.6	38.9	33.5	31.6	20.2	32.6	30.4
	Single with children	5.0	0.0	2.5	8.2	0.7	16.5	1.1	13.0
	Couple with children	9.9	1.7	11.1	8.1	27.0	20.1	11.6	10.2
	Couple without children	20.0	26.3	15.2	22.2	10.8	6.3	26.3	18.6
	Other situation	25.7	17.5	32.3	28.1	30.0	36.9	28.5	27.8
	Educational level								
	Primary school	16.4	8.7	22.8	29.2	18.8	25.2	17.9	18.1

Table 2 .

 2 Factors associated with regular smoking and heavy drinking in HIV-infected people, ANRS-Vespa2 study, France, 2011 aPRR: adjusted prevalence rate ratio, 95%CI: 95% Confidence Interval, MSM: men who have sex with men, IDU: intravenous drug use, SSA: sub-

	Saharan African										
				Regular smoking				Heavy drinking	
		Univariable	Multivariable analysis	Univariable	Multivariable analysis
		analysis				analysis			
		%	p	aPRR	95%CI	p	%	p	aPRR	95%CI	p
	Age										
	18-40 years	24.2	<0.001	1	.	.	16.5	0.236	1	.	.
	40-55 years	34.9		0.99	[0.81;1.20]	0.916	13.5		0.66	[0.49;0.87]	0.004
	55-88 years	21.4		0.69	[0.53;0.90]	0.006	11.9		0.62	[0.41;0.92]	0.020
	Socio-epidemiological										
	group										
	MSM	34.0	<0.001	1	.	.	18.2	<0.001	1	.	.
	IDU men	65.4		1.24	[1.02;1.51]	0.033	16.4		0.81	[0.50;1.33]	0.398
	IDU women	71.0		1.28	[1.02;1.60]	0.030	13.7		0.62	[0.34;1.13]	0.116
	SSA migrant men	10.4		0.45	[0.24;0.84]	0.013	14.9		1.36	[0.79;2.34]	0.265
	SSA migrant women	4.4		0.18	[0.09;0.36] <0.001	7.1		0.71	[0.38;1.31]	0.269
	Non-IDU non-African men	26.1		0.96	[0.76;1.22]	0.743	13.3		0.89	[0.63;1.27]	0.518
	Non-IDU non-African	27.5		0.87	[0.69;1.11]	0.269	7.5		0.51	[0.33;0.79]	0.003
	women										
	Household composition										
	Single without children	33.6	0.011	1	.	.	16.5	0.006	1	.	.
	Single with children	24.2		1.02	[0.73;1.43]	0.897	11.4		0.95	[0.48;1.88]	0.886
	Couple with children	22.5		1.17	[0.91;1.50]	0.216	7.0		0.52	[0.28;0.95]	0.034
	Couple without children	30.2		0.92	[0.78;1.08]	0.319	16.3		0.94	[0.71;1.24]	0.649
	Other situation	25.9		0.93	[0.78;1.10]	0.372	10.9		0.76	[0.54;1.07]	0.110
	Educational level										
	Primary school	26.2	0.008	1.02	[0.79;1.31]	0.866	13.6	0.895			
	Middle school	33.7		1.31	[1.07;1.60]	0.008	13.0				
	High school	25.6		1.13	[0.89;1.43]	0.328	14.3				
	2 years university degree	34.6		1.27	[1.00;1.61]	0.050	15.8				
	> 2 years university degree	25.0		1	.	.	14.1				
	Number of relatives or										
	friends										
	0-5	28.7	0.149	1	.	.	12.2	0.002	1	.	.
	6-7	26.9		1.08	[0.89;1.30]	0.448	10.3		0.91	[0.63;1.30]	0.588
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