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Depression, treatable cardiovascular risk factors and incident cardiac events in the Gazel cohort
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Background: Depression is an important risk factor of cardiovascular disease (CVD), a leading cause of death worldwide. One of the reasons underlying this association may be that depression modifies the association between treatable cardiovascular risk factors and cardiac events (angina pectoris or myocardial infarction). We tested this hypothesis in a cohort study of middle-aged men and women in France followed for 20 years.

Methods: 10,541 Gazel working men and women free of cardiovascular disease at baseline (1993) were followed-up over 20 years for validated incident cardiac events. Depression was measured at baseline and every three years with the Center for Epidemiological Studies-Depression (CES-D). We used time-dependent Cox regression models to calculate hazard ratios (HR) of cardiac events associated with depression, main treatable cardiovascular risk factors (hypertension, diabetes, and dyslipidemia), and their interactions, adjusting for demographic, lifestyle and clinical characteristics.

Results: Over 20 years of follow-up, 592 incident cases of cardiac events were identified.

Depression was significantly associated with incident cardiac events (HR 1.55, P=0.002), as was hypertension (HR 1.49, P=0.02), diabetes (HR 2.54, P=0.001), and dyslipidemia (HR 1.55, P=0.003). No statistically significant interactions were observed between depression and hypertension, diabetes or dyslipidemia in relation to incident cardiac events (all P ≥0.16).

Conclusions:

The association between depression and cardiac events is unlikely to be explained by a heightened impact of hypertension, diabetes or dyslipidemia.

INTRODUCTION

Cardiovascular diseases (CVD) and depression are respectively leading causes of death [START_REF]Cardiovascular diseases (CVDs)[END_REF] and disability [START_REF][END_REF] worldwide according to World Health Organization. CVD is estimated to contribute to 31% of total mortality, that is approximately 17.7 million deaths in 2015 [START_REF]Cardiovascular diseases (CVDs)[END_REF]: which is an increase by 0.7 million from 2013-2015 [START_REF] Murray | Global, regional, and national age-sex specific all-cause and cause-specific mortality for 240 causes of death, 1990-2013: a systematic analysis for the Global Burden of Disease Study[END_REF]. Currently, depression affects more than 300 million individuals: this number increased by 18% from 2005-2015 [START_REF][END_REF]. In France, CVD is the second leading cause of death with approximately 140,000 deaths per year [4] (27% of all deaths in 2011) [START_REF] Tzoulaki | Worldwide Exposures to Cardiovascular Risk Factors and Associated Health Effects: Current Knowledge and Data Gaps[END_REF], while the prevalence of depression is estimated at 5 to 12% in the general population [START_REF] Chee | The current state of mental health surveillance in France[END_REF].

CVD and depression are highly comorbid, and this association is probably bidirectional. Approximately 30-45% of patients with CVD suffer from elevated levels of depressive symptoms [START_REF] Celano | Depression and cardiac disease: a review[END_REF] and while depression predicts CVD onset (i.e. depressed individuals are 1.5 times higher to develop CVD compared to non-depressed [START_REF] Wulsin | Do depressive symptoms increase the risk for the onset of coronary disease? A systematic quantitative review[END_REF]), the opposite can also be the case. One of the potential explanations is that depression co-occurs with traditional cardiovascular risk factors [START_REF] Gaye | High level of depressive symptoms as a barrier to reach an ideal cardiovascular health. The Paris Prospective Study III[END_REF] such as obesity [START_REF] Phillips | Depressive symptoms, anxiety and well-being among metabolic health obese subtypes[END_REF][START_REF] Lagrotte | The relative association of obstructive sleep apnea, obesity and excessive daytime sleepiness with incident depression: a longitudinal, population-based study[END_REF], hypertension [START_REF] Graham | Comorbidity of depression and anxiety disorders in patients with hypertension[END_REF], diabetes [START_REF] Mommersteeg | The association between diabetes and an episode of depressive symptoms in the 2002 World Health Survey: an analysis of 231,797 individuals from 47 countries[END_REF][START_REF] Ali | The prevalence of co-morbid depression in adults with Type 2 diabetes: a systematic review and meta-analysis[END_REF], hypercholesterolemia [START_REF] Almeida | HDL cholesterol and the risk of depression over 5 years[END_REF] and smoking [START_REF] Dierker | Smoking and depression: an examination of mechanisms of comorbidity[END_REF][START_REF] An | Smoking, heavy drinking, and depression among U.S. middle-aged and older adults[END_REF][START_REF] Yun | Association of smoking status, cumulative smoking, duration of smoking cessation, age of starting smoking, and depression in Korean adults[END_REF]. Several large-scale prospective studies found that major depression, or subthreshold depressive symptoms, are independent risk factors of CVD [START_REF] Celano | Depression and cardiac disease: a review[END_REF][START_REF] Hare | Depression and cardiovascular disease: a clinical review[END_REF][START_REF] Van Der Kooy | Depression and the risk for cardiovascular diseases: systematic review and meta analysis[END_REF][START_REF] Case | Atypical depression and double depression predict new-onset cardiovascular disease in U.S. adults[END_REF][START_REF] Ford | Depression is a risk factor for coronary artery disease in men: the precursors study[END_REF][START_REF] Lichtman | Depression as a risk factor for poor prognosis among patients with acute coronary syndrome: systematic review and recommendations: a scientific statement from the American Heart Association[END_REF]. Additionally, a metaanalysis conducted on prospective cohort studies to assess the association between depression and the incidence of coronary heart disease (CHD) and myocardial infarction in 2014, adjusting for obesity, diabetes, cholesterol, hypertension, alcohol intake, smoking, physical activity, age and gender, found a relative risk (RR) for both CHD and myocardial infarction of 1.30 with a 95% confidence interval (CI) of 1.18-1.40 [START_REF] Gan | Depression and the risk of coronary heart disease: a meta-analysis of prospective cohort studies[END_REF]. Two other meta-analyses showed that depressed individuals who were free of CHD at baseline were 1.5 times more likely to develop CHD as compared with non-depressed individuals, independent of CHD risk factors [START_REF] Celano | Depression and cardiac disease: a review[END_REF][START_REF] Nicholson | Depression as an aetiologic and prognostic factor in coronary heart disease: a meta-analysis of 6362 events among 146 538 participants in 54 observational studies[END_REF]. Thus, depression seems directly related to CVD, however the possibility that it acts as a moderator of other established risk factors has not been fully examined.

One limitation of previous studies is that most assumed that changes in cardiovascular risk factors over time do not vary with depression. In addition, some critical mechanisms potentially linking depression with CVD risk, such as access to treatment and adherence to medication, have rarely been taken into account. Since depression is a well-established risk factor of poor adherence to medication across a large variety of health conditions [START_REF] Eze-Nliam | The association of depression with adherence to antihypertensive medications: a systematic review[END_REF], including treatable cardiovascular risk factors (i.e. hypertension, diabetes, dyslipidemia) [START_REF] Hare | Depression and cardiovascular disease: a clinical review[END_REF][START_REF] Wang | Noncompliance with antihypertensive medications: the impact of depressive symptoms and psychosocial factors[END_REF][START_REF] Stilley | Psychological and cognitive function: predictors of adherence with cholesterol lowering treatment[END_REF][START_REF] Ciechanowski | Depression and diabetes: impact of depressive symptoms on adherence, function, and costs[END_REF], one may hypothesize that depression can heighten the risk of CVD associated with these preventable risk factors. In other words, depression could act as an effect modifier of traditional cardiovascular risk factors. Previous studies found indication of an interaction between depression and hypertension [START_REF] Polanka | Are Cardiovascular Risk Factors Stronger Predictors of Incident Cardiovascular Disease in U.S. Adults With Versus Without a History of Clinical Depression?[END_REF] as well as with diabetes (in women) [START_REF] Rutledge | Relationships between cardiovascular disease risk factors and depressive symptoms as predictors of cardiovascular disease events in women[END_REF], but were not consistent with each other and did not model depression as a time-dependent variable.

Given that cardiovascular risk factors and depressive symptoms can vary over time, it is important to test for interactions between these different sources of risk in a longitudinal framework. The present study took advantage of the repeated assessment of depression and hypertension, diabetes and dyslipidemia in the Gazel cohort for 20 years of follow-up to examine whether depression modifies the prospective association between these treatable risk factors and incident cardiac events. We focused on hypertension, diabetes and dyslipidemia since they are known as cardiovascular risk factors with established pharmacologic treatment and because depression has been associated with poor adherence to these medications, hence we hypothesized that their association with incident cardiac events would increase in the presence of depressive symptoms.

MATERIALS AND METHODS

Study population

The Gazel cohort, a prospective study, was initiated in 1989 among 20,625 employees [START_REF] Tzoulaki | Worldwide Exposures to Cardiovascular Risk Factors and Associated Health Effects: Current Knowledge and Data Gaps[END_REF]614 women and 15,011 men aged 35-50 and 40-50 respectively) of Électricité de France-Gaz de France (EDF-GDF) [START_REF] Goldberg | Cohort Profile Update: The GAZEL Cohort Study[END_REF][START_REF] Meneton | A Global View of the Relationships between the Main Behavioural and Clinical Cardiovascular Risk Factors in the GAZEL Prospective Cohort[END_REF]. These participants represented 46% of the EDF-GDF employees of this age range. Participants were followed-up yearly since 1989 through administrative databases (i.e. human resources databases) and postal self-administrated questionnaires. In the present analyses, we included participants who completed the Center for Epidemiologic Studies Depression Scale (CES-D) in 1993 (n=14,893). These 14,893 participants were significantly older, more likely to be physically inactive, had a higher occupational grade, were less likely to be female and to report diabetes, hypertension and dyslipidemia compared to those who did not complete the CES-D questionnaire. In this population, participants with a cardiac event before 1994 (n=332), and missing data on our variables of interest (hypertension, diabetes, dyslipidemia, occupational grade, parental CHD history, obesity, smoking status and physical inactivity) before 1993 (n=4,020) were excluded. Hence, our final population consisted of 10,541 participants who were followed-up for cardiac events from January 1, 1994-December 31, 2014. These individuals were significantly older, more likely to be non-smokers, non-obese, had a higher occupational grade, were less likely to be female and to report depression and dyslipidemia compared to non-participants with completed CES-D questionnaire (29.2%).

The 'Commission Nationale Informatique et Liberté' and 'Institut National de la Santé et de la Recherche Médicale' ethics committee approved the study [START_REF] Meneton | A Global View of the Relationships between the Main Behavioural and Clinical Cardiovascular Risk Factors in the GAZEL Prospective Cohort[END_REF][START_REF] Chevalier | A registry of ischaemic cardiopathies among active workers at Electricite de France-Gaz de France. Program development and first results[END_REF] and all the participants provide written informed consent.

Assessment of cardiac events

Diagnosis of cardiac events was performed using two different sources over a 20 years follow-up period from January 1, 1994 to December 31, 2014. First, while participants were actively employed, cases of coronary heart disease were identified in the ad-hoc registry set up by the EDF-GDF medical department [START_REF] Chevalier | A registry of ischaemic cardiopathies among active workers at Electricite de France-Gaz de France. Program development and first results[END_REF] and medically validated. Second, after participants retired, diagnoses were based on self-reported cardiac events that were systematically validated. Specifically, all participants were asked to report whether they had been diagnosed or hospitalized due to cardiovascular disease including angina pectoris or myocardial infarction in the 12 months preceding the yearly Gazel questionnaire. If a participant was alive, gave consent, and reported at least 1 cardiac event, he/she was contacted to transmit his/her medical records. All cardiac events were validated by two trained investigators.

Assessment of cardiovascular risk factors of interest

Information on hypertension, diabetes and dyslipidemia was collected annually from 1993-2013 from participants' self-reports on the following 2 questions: "In the list below, indicate the diseases that you have suffered from in the past 12 months?" and "Among the health problems that you have indicated, which ones are new (i.e. they have appeared in the last 12 months)?" These cardiovascular risk factors were considered separately but also in a cumulative manner, combining hypertension, diabetes and dyslipidemia over the entire follow-up and irrespective of the risk factor (0, 1, 2, and 3).

Assessment of depressive symptoms

Information on depression has been assessed every three years since 1993 using the validated French version of the CES-D, a scale composed of 20 items of depressive symptoms [START_REF] Fuhrer | La version française de l'échelle CES-D (Center for Epidemiologic Studies-Depression Scale). Description et traduction de l'échelle d'autoévaluation [The French version of the CES-D (Center for Epidemiologic Studies-Depression Scale)[END_REF].

The CES-D questionnaire has a high internal consistency coefficient of 0.8-0.9 across community samples [START_REF] Radloff | The CES-D Scale: A Self-Report Depression Scale for Research in the General Population[END_REF]. This screening test measures sadness, loss of interest, appetite, sleep, thinking, guilt, fatigue, agitation and suicidal thoughts during the previous week on a scale of 0 (<1 day) to 3 (5 to 7 days). Women who scored ≥23 and men who scored ≥17 were considered to be clinically depressed [START_REF] Fuhrer | La version française de l'échelle CES-D (Center for Epidemiologic Studies-Depression Scale). Description et traduction de l'échelle d'autoévaluation [The French version of the CES-D (Center for Epidemiologic Studies-Depression Scale)[END_REF]. In addition, depression was also assessed using a continuous variable taking the interquartile range (the difference between the 25 th and 75 th percentiles, i.e. 10 points) as a unit to deal with the small sample size of validated cardiac events when stratifying by depression status.

Assessment of covariates

Socio-demographics such as sex, age, occupational grade (low: manual and clerical; medium: technical; high: managerial positions) were collected from the EDF-GDF human resources records at baseline. Parental history of CHD (yes: either mother or father had CHD before the age of 60, no), weight (continuous, kg), height (continuous, meters), current smoking status (yes: current smokers; no: former and non-smokers) and physical inactivity (yes: none; no: occasionally or ≥1 week) were collected annually from participants' self-administered questionnaires since 1993. Obesity was measured by body mass index, BMI (yes: BMI ≥30; no: <30 kg/m 2 ).

Statistical analysis

Each participant contributed person-time from the start date of our study, January 1, 1994 until the diagnosis of a cardiac event, death, the last follow-up questionnaire or December 31, 2014, whichever occurred first. We computed descriptive statistics such as ANOVA, Chisquare and Fisher's exact tests to compare participants' characteristics by incident cardiac events and depression status. Chi-square and Fisher's exact tests were computed for discrete variables whereas ANOVA test was computed for continuous ones.

Cox proportional hazard regressions were used to calculate the hazard ratios (HR) and 95% confidence intervals (CI) of depression and cardiovascular risk factors of interest in relation to incident cardiac events. All models controlled for participants' age (in years) and sex. Multivariable models were additionally adjusted for obesity, smoking status, parental CHD, occupational grade and physical inactivity. Except for gender, age, parental CHD history and occupational grade, all characteristics were studied as time varying covariates using the programming statement method described by Powell and Bagnell [START_REF] Powell | Your "Survival" Guide to Using Time-Dependent Covariates[END_REF]. To further explore whether depression could predict incident cardiac events independently of hypertension, diabetes and dyslipidemia, we conducted analyses in different subpopulations.

Only the cumulative cardiovascular risk factors variable combining hypertension, diabetes and dyslipidemia over the entire follow-up in these subpopulations was not considered as time-dependent. The roughly parallel stratified Kaplan-Meier curves log (-log (survival)) versus log (time) transformation verified the proportionality of hazards.

To test the hypothesis that depression is an effect modifier of hypertension, diabetes and dyslipidemia regarding the risk of incident cardiac events, we tested for statistical interactions between depression and these risk factors, simultaneously including depression, each risk factor and their interaction in the statistical model. Additionally, we tested for the interaction of depression with sex in relation to incident cardiac events.

All p-values were two-sided with an  = 0.05. All statistical analyses were conducted using the SAS statistical software version 9.4 (SAS, Cary, NC) and its derived discovery software JMP version 12.

RESULTS

At baseline, 22.5% of the study population was depressed based on the CES-D score (n=2,368 participants) (Table 1). In a previous study based on the same study population [START_REF] Lemogne | When Blue-Collars Feel Blue: Depression and Low Occupational Grade as Synergistic Predictors of Incident Cardiac Events in Middle-Aged Working Individuals[END_REF], we found that being female (P=0.02), a smoker (P=0.03), a physically inactive person (P<0.0001), and having a lower occupational grade (P<0.0001), dyslipidemia (P=0.004) and hypertension (P=0.0003) were significantly associated with depression.

During the 20 years of follow-up, 592 individuals had a cardiac event (Table 1), yielding an incidence rate of 292 per 100,000 person-years [START_REF] Lemogne | When Blue-Collars Feel Blue: Depression and Low Occupational Grade as Synergistic Predictors of Incident Cardiac Events in Middle-Aged Working Individuals[END_REF]. These cardiac events included 485 CHD-related events (i.e. 160 angina pectoris and 315 myocardial infarction cases) and 117 other cardiac events (e.g. heart failure, cardiac arrhythmia). Overall, compared to participants with no incident cardiac event, those who had an incident cardiac event were more likely to be male, obese, to smoke, have a parental history of CHD and have diabetes or dyslipidemia. Among participants with an incident cardiac event, concurrent depression was not associated with any of the treatable cardiovascular risk factors whereas it was associated with hypertension (P=0.0002) and dyslipidemia (P=0.008) in those without incident cardiac events.

Depression was significantly associated with an incident cardiac event both adjusting for sex and age (HR 1.72, 95% CI 1.37-2.17, P <0.001) and in fully-adjusted models (HR 1.55, 95% CI 1.17-2.05, P=0.002). Adjusting for sex, age and depression, individuals with hypertension, diabetes or dyslipidemia were at a higher risk of developing a cardiac event (Table 2). These associations remained statistically significant in the fully-adjusted model, but their magnitude was reduced. However, we observed no statistically significant interaction between depression and each of hypertension, diabetes and dyslipidemia (all P ≥0.16). When depression was modelled as a continuous variable, the findings were similar (Table 3) but with different magnitudes in terms of HRs and p-values for interaction.

Men were at a higher risk of having a cardiac event compared to women both in minimally-adjusted (HR 1.85, 95% CI 1.35-2.53, P=0.0001) and fully-adjusted models (HR 1.82, 95% CI 1.24-2.68, P=0.002). No statistical interaction between depression and sex was observed: p-values for interaction were 0.79 in minimally-adjusted and 0.70 in fully-adjusted models (data not shown).

To further explore whether depression could predict incident cardiac events independently of hypertension, diabetes and dyslipidemia, despite the lack of significant interaction, we conducted analyses in different subpopulations according to the presence of these risk factors (Table 4). Overall, the fully-adjusted models yielded no compelling evidence that the risk of developing a cardiac event associated with depression increased in the presence of these risk factors. More specifically, the HR for individuals who had none of these risk factors over the entire follow-up was similar to the HR of those who had the three risk factors (1.34 versus 1.37).

DISCUSSION

The aim of this prospective study was to examine whether the association between treatable cardiovascular risk factors, namely hypertension, diabetes and dyslipidemia and incident cardiac events varied according to the presence of depression in a socioeconomically and geographically heterogeneous French population over a period of 20 years. In line with most previous studies [START_REF] Wulsin | Do depressive symptoms increase the risk for the onset of coronary disease? A systematic quantitative review[END_REF][START_REF] Gaye | High level of depressive symptoms as a barrier to reach an ideal cardiovascular health. The Paris Prospective Study III[END_REF][START_REF] Van Der Kooy | Depression and the risk for cardiovascular diseases: systematic review and meta analysis[END_REF][START_REF] Case | Atypical depression and double depression predict new-onset cardiovascular disease in U.S. adults[END_REF][START_REF] Nicholson | Depression as an aetiologic and prognostic factor in coronary heart disease: a meta-analysis of 6362 events among 146 538 participants in 54 observational studies[END_REF][START_REF] Polanka | Are Cardiovascular Risk Factors Stronger Predictors of Incident Cardiovascular Disease in U.S. Adults With Versus Without a History of Clinical Depression?[END_REF][START_REF] Rutledge | Relationships between cardiovascular disease risk factors and depressive symptoms as predictors of cardiovascular disease events in women[END_REF][START_REF] Meneton | A Global View of the Relationships between the Main Behavioural and Clinical Cardiovascular Risk Factors in the GAZEL Prospective Cohort[END_REF][START_REF] Nabi | Does depression predict coronary heart disease and cerebrovascular disease equally well? The Health and Social Support Prospective Cohort Study[END_REF][START_REF] Seldenrijk | Depression, anxiety and 6-year risk of cardiovascular disease[END_REF][START_REF] Almas | Severity of Depression, Anxious Distress and the Risk of Cardiovascular Disease in a Swedish Population-Based Cohort[END_REF][START_REF] Wu | Depression and the Risk of Myocardial Infarction and Coronary Death: A Meta-Analysis of Prospective Cohort Studies[END_REF][START_REF] Whang | Depression and risk of sudden cardiac death and coronary heart disease in women: results from the Nurses' Health Study[END_REF], depression was independently associated with incident cardiac events adjusting for differences in clinical and lifestyle patterns. The present investigation's unique contribution is the study of possible interactions between depression and these risk factors. Contrary to our a priori hypothesis, we found no evidence of modification of the effects of hypertension, diabetes or dyslipidemia by depression.

Interactions between depression and these risk factors were not statistically significant and stratified analyses did not provide compelling indication that depression could predict incident cardiac events to a different extent among individuals with or without these risk factors over the entire follow-up. Thus, it is unlikely that non-adherence to medications related to these risk factors substantially explains the association between depression and incident cardiac events.

Although our results fall within the range of fully-adjusted HRs reported in the literature (i.e. 1.18 to 3.60) when confounders were measured at baseline, they are not consistent with negative studies, including one of our group also based on Gazel study data [START_REF] Lemogne | When Blue-Collars Feel Blue: Depression and Low Occupational Grade as Synergistic Predictors of Incident Cardiac Events in Middle-Aged Working Individuals[END_REF][START_REF] Vogt | Mental health status as a predictor of morbidity and mortality: a 15-year follow-up of members of a health maintenance organization[END_REF]. Interestingly, this discrepancy results from the fact that this previous study did not model depression as a time-dependent variable [START_REF] Meneton | A Global View of the Relationships between the Main Behavioural and Clinical Cardiovascular Risk Factors in the GAZEL Prospective Cohort[END_REF]. Here, modelling depression as well as hypertension, diabetes and dyslipidemia, was critical to test our hypothesis since these risk factors might appear during follow-up and depression level varies over time.

Our study is original in that we systematically searched for interactions between depression and each risk factor of interest regarding the incidence of cardiac events. Although the well-known association between depression and poor adherence to medications led us to hypothesize a significant interaction, this was not observed with hypertension, dyslipidemia or diabetes. Overall, there was no evidence for a consistent increase in the risk of cardiac events when depressed each time a risk factor was added. The lack association among individuals with no dyslipidemia could be explained by a lack of statistical power. Therefore, our results did not provide support for our initial hypothesis.

There are some notable strengths in these analyses. First, it is the first study to explore the interaction of depression with cardiovascular risk factors in relation to incident cardiac events, taking into account variation in these risk factors over the follow-up by using timedependent variables in Cox proportional hazard models. Second, ours is a prospective study with repeated measures with a long follow-up of 20 years with a very low attrition rate [START_REF] Goldberg | Cohort Profile Update: The GAZEL Cohort Study[END_REF][START_REF] Lemogne | When Blue-Collars Feel Blue: Depression and Low Occupational Grade as Synergistic Predictors of Incident Cardiac Events in Middle-Aged Working Individuals[END_REF]. Third, the Gazel cohort is a diverse population in terms of geography and socioeconomic position [START_REF] Goldberg | Cohort Profile Update: The GAZEL Cohort Study[END_REF]. Fourth, the reliance upon a thoroughly validated diagnosis of cardiac events ensures the accuracy and reliability of our findings.

However, some limitations are present. Although this study was prospective, a randomized design was obviously impossible so that its observational nature prevents us from drawing causal inferences regarding the relationship between depression and incident cardiac events. Another limitation is that cardiovascular risk factors were self-reported. It is noteworthy that self-report accuracy may not be influenced by depressive status [START_REF] Jeffery | Does clinical depression affect the accuracy of self-reported height and weight in obese women?[END_REF][START_REF] Barnes | Accuracy of self-reported weight and height and resulting body mass index among obese binge eaters in primary care: relationship with eating disorder and associated psychopathology[END_REF] and that the present associations with cardiac events were consistent with the literature, thus providing evidence of external validity/generalizability. However, we cannot rule out that a non-differential misclassification occurred leading to some underestimation of the impact of these risk factors of on cardiac events.

Although our use of validated cardiac events is a strength, the total number of cases was relatively low they did not include fatal cases and false negatives may have occurred. In addition, the hypothesis of a mediation by lack of medication adherence was not tested directly, hence future studies should be conducted. A related limitation is that, since we focused on cardiovascular risk factors with an established pharmacologic treatment, our analysis did not search for an interaction with overweight or obesity, despite their strong association with depression [START_REF] Milaneschi | Depression and obesity: evidence of shared biological mechanisms[END_REF][START_REF] Marx | Comorbidities in the diseasome are more apparent than real: What Bayesian filtering reveals about the comorbidities of depression[END_REF]. Another limitation is that the CES-D does not measure major depression but rather depressive symptoms. However, it is noteworthy that even subthreshold depressive symptoms have been found to predict onset of cardiac events [START_REF] Meneton | A Global View of the Relationships between the Main Behavioural and Clinical Cardiovascular Risk Factors in the GAZEL Prospective Cohort[END_REF].

CONCLUSIONS

In conclusion, our finding showing that depression is associated with incident cardiac events independently of hypertension, diabetes or dyslipidemia has clinical implications. First, it can serve to convince physicians and public health decision makers that depression is a cardiovascular risk factor on its own. Indeed, the impact of depression may be comparable to that of hypertension and dyslipidemia in relation to incident cardiac events. Second, it suggests that non-behavioral pathways such as inflammation or autonomic dysregulation [START_REF] Tawakol | Relation between resting amygdalar activity and cardiovascular events: a longitudinal and cohort study[END_REF] should be further explored. Chi-square (or Fisher's exact test when necessary) and ANOVA tests were computed for discrete and continuous variables respectively. 

Table 1 .

 1 Baseline characteristics of 10,541 participants in Gazel cohort by depression and incident cardiac events

			Cardiac events*			Absence of cardiac events		
					Absence of				Absence of	
		Overall	Total	Depression †	depression P	Total	Depression †	depression	P
		(n=10,541) (n=592)	(n=130)	(n=462)		(n=9,949) (n=2,238)	(n=7,711)	
	Mean (SD) CES-D									
			12.1 (8.1)				12.6 (8.9)			
	score	12.6 (8.9)		24.3 (6.8)	8.7 (4.3)	N/A		25.6 (7.3)	8.8 (4.9)	N/A
	Mean (SD) age, years	47.8 (3.5)	49.0 (2.9) 48.5 (3.0)	49.1 (2.8)	0.03	47.8 (3.5) 47.8 (3.5)	47.8 (3.5)	0.55
	Gender (male), %	74.5	96.0	93.1	96.8	0.08	76.3	71.5	73.8	0.03
	Occupational grade					<0.0001				<0.0001
	Low, %	11.8	9.8	19.2	7.1		11.9	15.1	10.9	
	Medium, %	55.5	49.0	53.9	47.6		55.9	58.1	55.3	
	High, %	32.7	41.2	26.9	45.2		32.2	26.8	33.8	
	Parental CHD history,									
			21.1				11.5			
	%	68.8		24.6	20.1	0.27		12.0	11.3	0.36
	Obesity, %	6.0	10.5	11.5	10.2	0.70	5.7	6.4	5.5	0.25

Table 2 .

 2 Depression and cardiovascular risk factors in relation to incident cardiac events in the Gazel cohort, 1994-2014 (hazard ratios (HR),

	95% confidence intervals (CI), p-value for interaction)					
		Minimally-adjusted model*			Fully-adjusted model †		
		Total						
			HR (95% CI)	P	P-interaction	HR (95% CI)	P	P-interaction
		cases						
	Depression ∞							
	No	462	1.00	Ref	…	1.00	Ref	…
	Yes	130	1.72 (1.37-2.17)	<0.0001		1.55 (1.17-2.05)	0.002	
	Hypertension							
	No	495	1.00	Ref	0.32	1.00	Ref	0.79
	Yes	97	1.71 (1.37-2.22)	<0.0001		1.49 (1.06-2.10)	0.02	
	Diabetes							
	No	570	1.00	Ref	0.16	1.00	Ref	0.16
	Yes	22	2.88 (1.87-4.44)	<0.0001		2.54 (1.46-4.42)	0.001	
	Dyslipidemia							
	No	423	1.00	Ref	0.42	1.00	Ref	0.87

Table 3 .

 3 Risk of incident cardiac events associated with depressive symptoms (CES-D score) and cardiovascular risk factors in the Gazel cohort, 1994-2014 (hazard ratios (HR), 95% confidence intervals (CI), p-value for interaction)

		Minimally-adjusted model*			Fully-adjusted model †		
		Total						
			HR (95% CI)	P	P-interaction	HR (95% CI)	P	P-interaction
		cases						
	CES-D score **	592	1.31 (1.16-1.48)	<0.0001	…	1.29 (1.12-1.49)	0.0003	…
	Hypertension				0.23			0.30
	No	495	1.00	Ref		1.00	Ref	
	Yes	97	1.78 (1.36-2.33)	<0.0001		1.49 (1.06-2.09)	0.02	
	Diabetes				0.50			0.31
	No	570	1.00	Ref		1.00	Ref	
	Yes	22	2.99 (1.92-4.65)	<0.0001		2.54 (1.46-4.43)	0.001	
	Dyslipidemia				0.50			0.83
	No	423	1.00	Ref		1.00	Ref	
	Yes	169	1.73 (1.36-2.20)	<0.0001		1.53 (1.15-2.05)	0.004	
	* Adjusted for sex, age in years and depression					

Table 4 .

 4 Risk of incident cardiac events associated with depressive symptoms (CES-D score) in subpopulations according to cardiovascular risk factors of interest in the Gazel cohort, 1994-2014 (hazard ratios (HR), 95% confidence intervals (CI), p-value for interaction) Adjusted for sex, age in years and depression † Adjusted for sex, age in years, depression, hypertension, diabetes, dyslipidemia, occupational grade, parental CHD history, obesity, smoking status and physical inactivity § HR values of incident cardiac events by depressive symptoms were given for one interquartile range of CESD-score as 10 units

	Minimally-adjusted*	Fully-adjusted model †	
	Total cases	P	P
	HR (95% CI) §	HR † (95% CI) §	

*
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