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Introduction 

Cardiovascular disease (CVD) is the first cause of death worldwide (World Health Organization, 2017, 

May 17). Beside the modifiable traditional CVD risk factors (obesity, hypertension, diabetes, 

hypercholesterolemia and smoking (Ezzati M et al., 2003; Ezzati M et al., 2004; Ezzati M et al., 2002; 

Ezzati et al., 2005; Tzoulaki et al., 2016)), several psychological characteristics are associated with CVD. 

Among potentially transient ‘state’ factors, depression has repeatedly been found to predict CVD 

independently of the traditional CVD risk factors (Hamieh et al., 2019; Nicholson et al., 2006; Van der 

Kooy et al., 2007; Wu and Kling, 2016; Wulsin and Singal, 2003). Among presumably stable, ‘trait’ factors, 

hostility (i.e. a proneness to experience hostile thoughts or display hostile behaviors) has been the focus 

of much interest but evidence of an independent association with coronary heart diseases (CHD) is still 

debated (Chida and Steptoe, 2009; Myrtek, 2001; Newman et al., 2011). However, some hostility 

features may potentially vary over time (Roberts and DelVecchio, 2000). For instance, a depressive state 

may increase irritability. In addition, hostile traits could increase the subsequent risk of depression (Nabi 

et al., 2010). Therefore, current or future depression may potentially explain the association between 

hostility and CVD. To our knowledge, however, no previous studies explored the association between 

hostility and CVD incidence in the presence of depression. Hence, a better understanding of this issue 

may inform the relevance of hostility and depression as independent target for primary prevention of 

CVD in addition to the traditional CVD risk factors.  

The last recent meta-analysis on this topic (Chida and Steptoe, 2009) showed that anger and 

hostility combined together predict incident CHD (HR of 1.19). However, not only did this meta-analysis 

merge a psychological ‘state’ (anger) and a personality ‘trait’ (hostility), it also used an overall 

assessment of hostility. Yet, hostility includes a behavioral (or overt) and a cognitive (or covert) 

component. Various aspects of hostility could lead to CVD through different pathways (e.g. promoting 
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coronary atherosclerosis (Matthews et al., 1998; Raikkonen et al., 2004) versus triggering acute events 

(Dimsdale, 2008; Mittleman et al., 1995)) and therefore need to be studied separately. 

Regarding the respective role of depressive symptoms and hostile traits, a previous study 

conducted by our group suggested that cognitive hostility may substantially explain the association 

between depression and mortality from natural causes (Lemogne et al., 2010). However, this study could 

not examine CVD mortality and to our knowledge no other study has reported on CVD incidence. 

Furthermore, as in many other studies in the field, depression was considered as a time-independent 

characteristic (i.e. a fixed variable). Since hostile traits could increase the subsequent risk of depression 

(Nabi et al., 2010), incident depressive symptoms over the follow-up may explain the association 

between baseline hostility and subsequent CVD. Therefore, longitudinal analyses considering depressive 

symptoms  as a time-dependent characteristic could yield more precise results. Moreover, interventions 

to alleviate hostility and depression are well-established (McGuire, 2008; Wright et al., 2011) and may be 

combined with cardiac rehabilitation in secondary prevention (Lavie et al., 2016), but it is not known 

whether the clinical emphasis should be on hostility, depression, or both.  

Taking advantage of the longitudinal assessment of depressive symptoms over 20 years in the 

French GAZEL cohort study, we examined whether different hostile traits measured at baseline predict 

incident cardiac events independently of depressive symptoms measured at repeated assessments.   

 

Methods  

Study population 

The GAZEL cohort study (Goldberg et al., 2015) was initiated in 1989 among 20,625 middle-aged (ranged 

from 35-50 years) workers of the national electricity and gas companies in France (Électricité de France-

Gaz de France: EDF-GDF). Briefly, these participants were followed yearly using mailed self-reported 

questionnaires and human resources databases since 1989.  We considered 1993 as our baseline year 
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since it was the year in which hostile traits were measured (see below). Among the participants who 

were alive in 1993 (n=20,488), we first excluded those who did not complete the Center for 

Epidemiologic Studies-Depression Scale (CES-D) at baseline (n=5,595). Compared to volunteers who did 

not complete the CES-D at baseline, those who did were older, more physically inactive, more likely to 

have a higher occupational grade and to be male as well as less likely to report having the following 

diseases: diabetes, dyslipidemia and hypertension (all P<0.05). Second, we excluded missing data on 

covariates at baseline (occupational grade, family history of CHD, physical activity, smoking status, body 

mass index (BMI), diabetes, dyslipidemia and hypertension) (n=4,020) and participants who were 

diagnosed with a cardiac event before 1994 (n=332). Compared to individuals with missing data, those 

with no missing data were older (P=0.01), more likely to be non-obese (P=0.001), non-smokers (P=0.01), 

to have a higher occupational grade (P=0.01), to be male (P=0.01), less likely to report having depressive 

symptoms (P=0.01) and had lower levels of hostile traits (P=0.01).  Among these 10,541 individuals, we 

included only those with complete data on the Buss and Durkee Hostility Inventory (BDHI) measured in 

1993. Therefore, 10,304 participants were included and followed prospectively for incidence of cardiac 

events.  

The study was approved by the National Institute of Health and Medical Research (INSERM) and 

the National Data Protection Authority (CNIL) committees. The individuals had given their written 

consent.   

 

Assessment of incident cardiac events 

All volunteers were followed from January 1, 1994 to December 31, 2014 for cardiac events. To identify 

the events that occurred before retirement, diagnoses were relied on a registry at the EDF-GDF’s medical 

department (Chevalier et al., 2001) and were medically validated. To identify the events that occurred 

after retirement, diagnoses came from a systematic validation of each self-reported cardiac event 
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through a survey that started in 2009. In each yearly self-administrated questionnaire, the volunteers 

were asked if they had been hospitalized/diagnosed in the past 12 months with many diseases including 

cardiac events (i.e. myocardial infarction, angina pectoris, heart failure, cardiac arrhythmia). Volunteers 

who reported at least one of these cardiac events were asked whether they consent for a detailed 

investigation including the transmission of their medical records (i.e. procedures and diagnostic tests) 

and a contact with their physician. All incident cardiac events were validated by two trained independent 

investigators, either by the use of the volunteers’ radiological results, or on a combination of clinical 

assessments, biological and electrocardiographic tests. Finally, only validated cardiac events were used in 

our analyses. In sensitivity analyses, we also considered fatal CHD events that were retrieved from the 

French national cause-of-death registry from January 1, 1994-December 31, 2014. This registry coded the 

cases relying on the International Classification of Diseases 9th version codes (410-414) and 10th version 

codes (I20-I25) (Lemogne et al., 2017).  

 

Assessment of hostility 

Hostility was assessed at baseline in 1993 using the BDHI (Buss and Durkee, 1957), a questionnaire 

composed of 75 true-false questions, validated in French in a random sample of 408 GAZEL cohort 

participants (Consoli et al., 1993). It includes eight subscales such as assault, verbal aggression, indirect 

hostility, irritability, negativism, resentment, suspicion, and guilt tendency. The overall hostility is the 

sum of all these subscales excluding “guilt tendency”. Two overarching factors were identified: 

behavioral hostility and cognitive hostility. Behavioral hostility included “assault”, “verbal aggression” 

and “indirect hostility”, whereas cognitive hostility included “resentment” and “suspicion” (Consoli et al., 

1993; Suarez and Williams, 1990). We considered overall (Cronbach’s α = 0.88), cognitive (Cronbach’s α 

=0.78) and behavioral (Cronbach’s α =0.80) hostility scores as well as two subscales: irritability 

(Cronbach’s α =0.70) and negativism (Cronbach’s α =0.53). The overall hostility score has been found to 
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have a high 3-months test–retest reliability (r = 0.87) (Consoli et al., 1993). Overall hostility and the 

hostile traits of interest (cognitive hostility, behavioral hostility, irritability and negativism) were used as 

continuous variables taking their interquartile range (IQR) as the unit of measurement (difference 

between the 75th and 25th percentiles).  

 

Assessment of depressive symptoms 

Depressive symptoms were assessed using the French validated version of CES-D, a scale of 20 items of 

depressive symptoms (Fuhrer and Rouillon, 1989) administered 7 times, at baseline (1993), 1996, 1999, 

2002, 2005, 2008 and 2012. The CES-D questionnaire has a high internal consistency (Cronbach’s α from 

0.8 to 0.9) in community samples (Radloff, 1977). This screening test measures sadness, loss of interest, 

appetite, sleep, thinking, guilt, fatigue, agitation and suicidal thoughts in the previous week on a scale of 

0 (<1 day) to 3 (5 to 7 days). To ease the interpretation of the results, we first used a binary measure of 

depressive symptoms. As in previous studies from the GAZEL cohort, depressive symptoms were defined 

based on a CES-D score meeting the validated cutoff of 17 in men and 23 in women (Fuhrer and Rouillon, 

1989). However, since sole reliance on a binary cutoff may be statistically unsafe (MacCallum et al., 

2002), sensitivity analyses were performed with the CES-D score as continuous variable. 

 

Assessment of covariates  

Socio-demographics such as age (39-45; 46-49; 50-54), sex and occupational grade (low: clerks or manual 

workers; intermediate: technical workers or first-line supervisors; high: engineers, managers or lawyers) 

were collected from the EDF-GDF human resources department in 1993. Family history of CHD (no; yes: 

having at least one parent with CHD before the age of 60) was self-reported in 1993.  

Modifiable CVD risk factors were self-reported annually on questionnaires between 1993 and 

2013 and included physical activity (yes: occasional or regular activity; no), smoking status (non-smokers; 
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ex-smokers; current smokers) and BMI (<25; ≥25 and <30; ≥30 kg/m2, based on the participants’ height 

and weight), diabetes (yes; no), dyslipidemia (yes; no) and hypertension (yes; no). Diabetes, dyslipidemia 

and hypertension were assessed using the following two questions: ‘In the preceding 12 months, did you 

suffer from the diseases listed below?’ and ‘Among those diseases, which are the ones that occurred in 

the preceding 12 months?’  

 

Statistical analysis 

All P values were two-sided (=0.05). Analyses were undertaken using the SAS system software version 

9.4 and the SAS-derived JMP discovery software 12 (SAS Institute, Inc., Cary, NC). Each participant 

contributed person-time from the date of completion of the baseline GAZEL study questionnaire until a) 

a cardiac event, b) the last follow-up questionnaire, c) death, or d) end of the study (December 31, 

2014), whichever came first. If a participant had a validated non-fatal cardiac event before the end of the 

study, he or she contributed for non-fatal events, even if he or she died later of a CHD event. 

We computed descriptive estimates of socio-demographics, family history of CHD and modifiable 

CVD risk factors by depressive symptoms and overall hostility at baseline using Chi-square and ANOVA 

tests for categorical and continuous variables respectively. 

We used Cox proportional hazards models to calculate the hazard ratios (HR) and 95% 

confidence intervals (CI) of hostile traits for incident cardiac events. In Model 1, we adjusted for socio-

demographics and family history of CHD at baseline. Then, considering that depression is associated with 

several modifiable CVD risk factors (Gaye et al., 2016; Meneton et al., 2016) and to explore the extent to 

which hostile traits are associated with cardiac events independently of depressive symptoms, Model 2 

was further adjusted for time-dependent depressive symptoms as a binary variable. In addition, the CES-

D score was used as a continuous score (taking IQR as unit) in sensitivity analyses. Finally, in Model 3, we 

adjusted for time-dependent modifiable CVD risk factors in addition to the covariates in Model 2. 
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Results  

The baseline characteristics of the 10,304 GAZEL participants included in the analyses are displayed in 

Table 1. A total of 2,324 participants (22.6%) had depressive symptoms (binary measure) at study 

baseline (Table 2). Sex, occupational grade, physical activity, smoking status, dyslipidemia and 

hypertension were significantly associated with depressive symptoms (binary measure). Whereas, age, 

sex, occupational grade, family history of CHD, physical activity, smoking status, BMI, diabetes, 

dyslipidemia and hypertension were significantly associated with overall hostility.  

After 20 years of follow-up (mean of 19.2 with a standard deviation of 4.1 years), 581 (5.6%) 

incident, non-fatal cases of cardiac events were identified. These cardiac events included 464 CHD-

related events (i.e. 159 angina pectoris and 305 myocardial infarction cases) and 117 other cardiac 

events (e.g. heart failure, cardiac arrhythmia). Participants with incident cardiac events were significantly 

older, more likely to be male, to have a high occupational grade, family history of CHD and a BMI≥30, to 

smoke and to report diabetes, dyslipidemia and hypertension at baseline (p<0.05). 

Adjusting for socio-demographics and family history of CHD, (Model 1), among the hostile traits 

at baseline, only irritability was associated with incident cardiac events (HR 1.16, 95% CI 1.02-1.32) 

(Table 3). However, this association was no longer significant when further adjusting for time-dependent 

depressive symptoms (binary measure) in Model 2 (HR 0.88, 95% CI 0.68-1.15). Similar findings were 

obtained when using the CES-D score as a continuous measure of depressive symptoms (HR for 

irritability in Model 2: 0.88, 95% CI 0.67-1.16). In contrast, depressive symptoms (binary measure) were 

significantly associated with incident cardiac events, whatever the hostile trait included in the model, 

with HRs ranging from 1.51-1.63 in Model 2 and from 1.40-1.49 in Model 3. 

Since irritability was no longer associated with incident cardiac events when accounting for time-

dependent depressive symptoms (binary measure), we checked whether it could be explained by an 
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association between irritability and the risk of depressive symptoms (binary measure). But, given the 

small effect size of the association between irritability and cardiac events in Model 1, we did not run 

formal mediation analysis.  

Finally, 75 participants died due to a fatal CHD event during the follow-up. Sensitivity analyses 

that added these CHD fatal events to the non-fatal cardiac events yielded similar results, irritability being 

weakly but significantly associated with cardiac events in Model 1 (HR: 1.11, 95%CI 1.01-1.36) only, while 

depressive symptoms (binary measure) remaining a robust predictor of cardiac event in Model 3 (HR: 

1.41, 95%CI 1.05-2.07). 

 

Discussion 

We aimed to study whether different hostile traits measured at baseline predict incident cardiac events 

independently of depressive symptoms measured at repeated assessments over 20 years of follow-up. 

After adjustment for socio-demographics and family history of CHD, irritability was the only hostile trait 

significantly associated with incident cardiac events. However, when adjusting for depressive symptoms, 

either as a binary or a continuous measure, this association was no longer statistically significant. In 

contrast, depressive symptoms remained  significant predictors of incident cardiac events, whatever the 

hostile trait included in the model, even when adjusting for modifiable risk factors. Overall, our results 

suggest that incident depressive symptoms may explain the association between irritability and incident 

cardiac events.  

Our study has several strengths. To our knowledge, this is the first study that investigated several 

hostile traits in relation to incident cardiac events. The use of validated cardiac events instead of self-

reported cases ensures the reliability of our results. The analysis considered a wide range of 

longitudinally assessed CVD risk factors over a 20-year follow-up. It is also the first study that assesses 

the association between hostility and incident cardiac events using time-dependent covariates. In 
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addition, the GAZEL population is a socioeconomically diverse population across all the regions of France. 

The GAZEL cohort study has a very low loss to follow-up rate and a long follow-up duration (Goldberg et 

al., 2015). 

However, the present study has several limitations. The GAZEL population represents only 

middle-aged persons employed at baseline; hence, it does not represent the general population, 

particularly those who are unemployed. In addition, relying on complete cases may have resulted in 

selection bias due to missing data. In particular, participants were less likely to be depressed and had 

lower levels of hostile traits than non-participants which might have reduced the statistical power of the 

study. The CES-D scale assesses depressive symptoms only and not major depression; but depressive 

symptoms, and not only major depression, were associated with incident cardiac events as well (Hamieh 

et al., 2019; Meneton et al., 2016). The CVD risk factors were assessed using self-reports, but their strong 

associations with cardiac events, as shown in previous reports (Lemogne et al., 2017), were consistent 

with previous studies, which provide external validity. Since cardiac events were validated, the likelihood 

of false-positives is reduced. Although sensitivity analyses including CHD fatal events yielded similar 

results, we cannot rule out that some false negatives may have occurred, but the impact of 

misclassification on our findings is probably limited. Finally, hostile traits were only assessed once at 

baseline. Although personality is defined as stable over time, empirical evidence suggests that some 

dimensions may substantially vary over long period of time (Roberts and DelVecchio, 2000). Future 

studies may also consider hostility as potentially time-varying, focusing on irritable mood as a state 

rather than a trait. However, should irritability have varied according to depression, it may have 

remained associated with cardiac events but, in this case, would have been interpreted as a mere 

symptom of depression, leading to similar conclusions.  

The first finding of our study is indeed that irritability was the only hostile trait to show an 

association with incident cardiac events. This finding confirms that considering hostility as a multi-
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faceted construct is important. It may explain the literature inconsistencies regarding hostility as a whole 

(Chida and Steptoe, 2009). Since the seminal study of Friedman and Rosenman (Friedman and 

Rosenman, 1959), several studies showed a significant association between irritability and CVD (Fava et 

al., 2017; Mendes de Leon, 1992; Perlis et al., 2005; Porcelli and Guidi, 2015; Siegman et al., 2000; Sirri et 

al., 2012; Sonino et al., 2004). Beside irritability as a trait, the prevalence of irritable mood, as assessed 

with the Diagnostic Criteria for Psychosomatic Research (DCRP), may be as high as 10-15% in medical 

patients, including patients with myocardial infarction (Fava et al., 2017). Another study showed that the 

rate of DCPR irritable mood was higher in patients with vs. without cardiac disease, irrespective of Type 

A behavior (Sirri et al., 2012). Therefore, some authors emphasized that physicians should consider 

depressive mood and irritability as CVD risk factors (Ottolini et al., 2005). 

The second important finding of our study is that irritability no longer predicted incident cardiac 

events when adjusting for depressive symptoms. This was observed even before adjustment for 

modifiable CVD risk factors, suggesting that depressive symptoms could constitute a preventive target on 

its own. In contrast, irrespective of the hostile trait considered in the model, depressive symptoms were 

robustly associated with incident cardiac events, independently of CVD risk factors. In a previous study 

by our group (Lemogne et al., 2010), depressive symptoms were associated with natural mortality after 

adjustment for non-modifiable CVD risk factors, but this association disappeared after further adjusting 

for cognitive hostility, which became the only significant predictor of mortality. Beyond the differences in 

the outcomes, these discrepancies might be merely explained by the fact that the present study 

modelled depressive symptoms as a time-independent variable. Interestingly, our results obtained in a 

population-based study in which participants were free of CVD at baseline were consistent with those of 

a study among patients with CHD where depressive symptoms explained most of the mortality risk after 

anxiety and hostility measures were included (Kachur et al., 2016). 
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In conclusion, incident depressive symptoms might explain the prospective association between 

irritability and cardiac events. Therefore, this study, which is the first to investigate several hostile traits 

and depressive symptoms in relation to incident cardiac events, has clinical implications. Specifically, 

efforts aiming at reducing the risk of cardiac events associated with hostility should focus on depressive 

symptoms as a potentially modifiable factor. These efforts should also be informed by further research 

exploring the mechanisms linking depressive symptoms with CVD risk that could be targeted in 

preventive interventions. Finally, these results may constitute an impetus for reanalyzing old datasets 

considering depression as a time-varying state. 
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Table 1. Baseline characteristics of 10,304 participants in the GAZEL cohort study, 1994-2014 
 
Discrete variables 

 
Age 

 39-45, % 33.0 
46-49, % 33.0 
50-54, % 34.0 

Sex 
 

Female, % 25.4 
Male, % 74.6 

Occupational grade 
 

Low, % 11.7 
Intermediate, % 55.5 
High, % 32.8 

Family history of CHD 
 

No, % 88.0 
Yes, % 12.0 

Physical activity 
 

No, % 31.2 
Yes, % 68.9 

Smoking status 
 

Non-smokers, % 43.8 
Ex-smokers, % 37.4 
Smokers, % 18.7 

Body mass index 
 

<25, % 53.7 
≥25 and <30, % 40.4 
≥30, % 5.9 

Diabetes 
 

No, % 98.5 
Yes, % 1.5 

Dyslipidemia 
 

No, % 84.2 
Yes, % 15.8 

Hypertension 
 

No, % 90.6 
Yes, % 9.4 

Depressive symptoms* 
 No, % 77.4 

Yes, % 22.6 
Continuous variables 

 
Mean (SD) overall hostility 28.1 (9.9) 

*CES-D score ≥17 in men or ≥23 in women. 
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Table 2. Baseline associations between depressive symptoms or hostility and the characteristics of 
10,304 participants in the GAZEL cohort study, 1994-2014  

 
Depressive symptoms* 

 
Overall hostility 

 
Yes No 

    

 

N (%) N (%) P 

 

Mean (SD) P 

Age 
 

 

0.38 
  

0.003 

39-45 767 (22.6) 2,633 (77.4) 
  

28.6 (10.0)  

46-49 767 (22.6) 2,634 (77.4)   
27.9 (9.9)  

50-54 790 (22.6) 2,713 (77.4) 
  

27.9 (9.9)  

Sex 
 

 

0.03 
  

<0.0001 

Female 630 (24.1) 1,984 (75.9) 
  

29.2 (9.6)  

Male 1,694 (22.0) 5,996 (78.0) 
  

27.8 (10.0)  

Occupational grade 

 

<0.0001 
  

<0.0001 

Low 350 (29.1) 853 (70.9) 
  

30.1 (10.5)  

Intermediate 1,346 (23.5) 4,371 (76.5) 
  

28.7 (9.9)  

High 628 (18.6) 2,756 (81.4) 
  

26.5 (9.4)  

Family history of CHD 

 

0.20 
  

<0.0001 

No 2,027 (22.4) 7,039 (77.6) 
  

28.0 (9.9)  

Yes 297 (24.0) 941 (76.0) 
  

29.2 (10.1)  

Physical activity 

 

<0.0001 
  

0.0007 

No 859 (26.8) 2,351 (73.2) 
  

28.6 (10.3)  

Yes 1,465 (20.7) 5,629 (79.3) 
  

27.9 (9.7)  

Smoking status 

 

0.02 
  

<0.0001 

Non-smokers 970 (21.5) 3,547 (78.5)   
26.9 (9.8)  

Ex-smokers 879 (22.8) 2,978 (77.2)   
29.0 (9.8)  

Smokers 475 (24.6) 1,455 (75.4) 
  

29.4 (10.0)  

Body mass index 

 

0.29 
  

<0.0001 

<25 1,254 (22.7) 4,276 (77.3)   
27.8 (9.8)  

≥25 and <30 918 (22.1) 3,244 (77.9)   
28.4 (9.9)  

≥30 152 (24.8) 460 (75.2) 
  

29.6 (10.3)  

Diabetes 
 

 

0.23 
  

0.01 

No 2,282 (22.5) 7,864 (77.5)   
28.1 (9.9)  

Yes 42 (26.6) 116 (73.4)   
30.1 (10.5)  

Dyslipidemia 

 

0.004 
  

0.005 

No 1,912 (22.0) 6,765 (78.0) 
  

28.0 (9.9)  

Yes 412 (25.3) 1,215 (74.7)   
28.8 (10.2)  

Hypertension 

 

0.0001 
  

0.03 

No 2,057 (22.0) 7,276 (78.0) 
  

28.1 (9.9)  

Yes 267 (27.5) 704 (72.5) 
  

28.8 (10.0)  

*CES-D score ≥17 in men or ≥23 in women. 
ANOVA and Chi-square tests were computed for continuous and categorical variables respectively. 
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Table 3. Association between a) hostile traits and b) depressive symptoms and non-fatal cardiac event in 
the GAZEL cohort study, 1994-2014 (multivariable hazard ratios, HRs and 95% confidence intervals, CI). 
 

  Model 1∞ Model 2† Model 3§ 

 
HR (95% CI) HR (95% CI) HR (95% CI) 

Depressive symptoms* - 1.51 (1.17-1.96) 1.40 (1.04-1.90) 

Overall hostility** [IQR:35-21] 1.11 (0.99-1.25) 0.93 (0.73-1.19) 0.87 (0.65-1.17) 

Depressive symptoms* - 1.53 (1.18-1.98) 1.42 (1.05-1.92) 

Cognitive hostility** [IQR:8-3] 1.03 (0.91-1.16) 0.92 (0.72-1.17) 0.74 (0.55-1.00) 

Depressive symptoms* - 1.57 (1.23-2.01) 1.49 (1.12-1.99) 

Behavioral hostility** [IQR:18-11] 1.09 (0.98-1.22) 0.97 (0.78-1.21) 0.96 (0.74-1.25) 

Depressive symptoms* - 1.58 (1.23-2.04) 1.47 (1.09-1.98) 

Irritability** [IQR:8-4] 1.16 (1.02-1.32) 0.88 (0.68-1.15) 0.87 (0.63-1.20) 

Depressive symptoms* - 1.63 (1.28-2.08) 1.49 (1.12-1.98) 

Negativism** [IQR:3-1] 1.07 (0.94-1.22) 1.06 (0.83-1.37) 1.19 (0.88-1.61) 

Number of cardiac events: 581 
IQR interquartile range (i.e. the interval between the 25th and the 75th percentile) 
*CES-D score ≥17 in men or ≥23 in women. 
**expressed as an increase of 1 IQR  
∞ Adjusted for age, sex, occupational grade and family history of CHD.  
† Model 1+ additionally adjusted for time-dependent depressive symptoms. 
§ Model 2+ additionally adjusted for time-dependent physical activity, smoking status, BMI, diabetes, 
dyslipidemia and hypertension.  
 
 


