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Maladies non transmissibles
& années de « vie en bonne santé » perdues

Digestive
Respiratory disorder (6%)  Musculoskeletal
disease (8%) disorders (4%)

Endocrine (4%)
Other

non-communicable
diseases (7%)

Schizophrenia (2%)

Unipolar affective disorder (10%)

Sense organ

impairment (10%) Neuropsychiatric

disorders (28%)

Bipolar affective disorder (2%)
Dementia (2%)

Substance-use and alcohol
use-disorders (4%)

Other mental disorders (3%)
P Epilepsy (1%)
Other neurological disorders (2%)

_ Other neuropsychiatric disorder (3%)

Cardiovascular
disease (20%)

Cancer (11%)

(Prince et al., Lancet 2007)



PAR %

The INTERHEART global case—control study:
27,098 participants from 52 countries
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Risk factors

Psychosocial risk
factors in INTERHEART:

* depression
* Jocus of control,
e global stress,
e financial stress,
e Jife events including
marital separation, job
loss, family conflict

(Anand et al., Eur Heart J 2008)



Articulation des facteurs
psychologiques et sociaux

Facteurs confondants ?

7N\

Facteurs > Maladies
psychologiques cardiovasculaires

Facteurs modérateurs ?
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IPC Cohort Study (N =122 816)
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0.88-

Occupational status

Adjusted for:
e Age
* Sex

e Living status

* Smoking status

e At-risk alcohol intake

e Physical activity

e Body Mass Index

e Family history of
hypertension

e Resting heart rate

e Fasting glycemia

* Depression

e Perceived health status

(Wiernik et al., Hypertension 2013)
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(Wiernik et al., Hypertension 2013)
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Visite 1 ;
Mesure du stress

Visite 2 :
pression artérielle
+ des covariables

elevée ?

Délai > 1 an

PA élevée

PAS = 140mmHg
PAD = 90mmHg
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N = 6114 women, fully-adjusted model.

Association
between baseline

stress and high BP
at follow-up

(Wiernik et al., J Hypertens 2014)



Visite 1 ;
Mesure du stress

Visite 2 :

diabéete ?

+ des covariables

Délai > 1 an

it 500 mg-
Glucophage™s
(Motformin HC)
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(Wiernik et al., Diabetes Metab 2016)



Stress, statut occupationnel et athérosclérose
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(Wiernik, Lemogne et al., soumis)



Dépression et risque cardiovasculaire a 20 ans
chez 10 541 volontaires de la cohorte Gazel

Occupational grade

Sex-specific thresholds 2

Adjusted for age and gender 1.95 1.15-3.28 0.01
Adjusted for all the variables® | 1.99 1.12-3.48 0.02

CES-D: Center of Epidemiologic Studies Depression scale;

Cl: Confidence Interval;

HR: Hazard Ratios;

a CESD score = 17 among men or = 23 among women;

b age, gender, history of parental CVD, alcohol consumption, smoking,
physical activity, BMI, hypertension, dyslipidemia, diabetes, sleep complaints.

(Lemogne, Meneton, Wiernik et al., soumis)



Dépression et risque cardiovasculaire a 20 ans
chez 10 541 volontaires de la cohorte Gazel

Occupational grade

Sex-specific thresholds 2

Adjusted for age and gender 1.95 1.15-3.28 0.01
Adjusted for all the variables® | 1.99 1.12-3.48 0.02

Threshold 216
Adjusted for age and gender [1.76 1.04-2.97 0.03] 1.14 0.88-1.46 0.31 0.86 0.62-1.17 0.34
Adjusted for all the variables® | 1.82 1.04-3.16 0.04 ) 1.07 0.83-1.39 0.59 0.83 0.59-1.15 0.27

CES-D continuous score ¢

Adjusted for age and gender [1.39 1.04-1.81 0.02]1.14 0.98-1.32 0.08 0.90 0.74-1.08 0.28
Adjusted for all the variables® | 1,39 1.03-1.87 0.03 ) 1.09 0.93-1.27 0.30 0.88 0.72-1.07 0.19

CES-D: Center of Epidemiologic Studies Depression scale;

ClI: Confidence Interval;

HR: Hazard Ratios;

& CESD score =2 17 among men or = 23 among women;

b age, gender, history of parental CVD, alcohol consumption, smoking,
physical activity, BMI, hypertension, dyslipidemia, diabetes, sleep complaints;
¢ The 25th and 75th percentile value were used for scaling.

(Lemogne, Meneton, Wiernik et al., soumis)



The DEDALE Research Consortium
(&

Project #1 Project #2 Project #3 Project #4 Project #5

Depression & Depression & Depression & Depression & Depression &
genetic liability brain biomarkers addiction CV diseases social outcome

Genetics

Brain imaging

Substance use

Nutrition

Inflammation

Synergies among projects within the DEDALE consortium: CV diseases

Each project will process specific data as indicated. Cognition

Social outcome

Synthetic outputs will be produced by each project and used:
. : . . < V o
- to achieve the main objectives of the project; K\
‘\‘j\‘/ \'/blé—

- to inform the analyses of the next projects. ’)A_‘S 9 é_éé cohorte

No project will fully depend upon the previous one. CONSTANCES




Employed population

N=41,040
Individuals
> with missing covariates
N=6,618
v

Employed population
with no missing data

N=34422
Individuals with personal history of
cardiovascular diseases
>
N=363
v

Employed population
with neither missing data nor personal
history of cardiovascular diseases

N=34,059




Estimated 10-year CHD probability = 1-0.97832¢xv(c)

C =6.53*(log(Age) - 3.753801 ) + 15.04*(Male sex- 0.462)
- 3.28*(Male sex*(log(Age)) - 1.734256) + 0.51*(Smoker - 0.2076)
+ 1.03*(Diabetes - 0.0188) + 1.87*(log(Systolic BP) - 4.821135)
+ 2.02*(log(Total cholesterol) - 0.7199913)
- 1.21*(log(HDL cholesterol) + 0.5412195)

Continuous variables Mean (sd)
Age 44.02 (10.45)
Systolic blood pressure 124.96 (14.90)
Total cholesterol 5.40 (1.01)
HDL cholesterol 1.55 (0.39)
Discrete variables N (%)

Male gender 15,736 (46.2)
Current smoker 7069 (20.8)
Diabetes 639 (1.9)

(Empana et al., Eur J Cardiovasc Prev Rehabil 2011)
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(Wiernik et al., en préparation)
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Hypotheses explicatives

e Stratégies d’'ajustement au stress :
— Comportements de santé non mesurés (p.ex. alimentation)
— Confusion résiduelle

e Sources de stress de nature différente :
— Stress professionnel



Axe de la latitude decisionnelle

Stress professionnel : modele de Karasek

Mediane

Active
Forte demande-forte latitude

Détendue
Faible demande-forte latitude

Médiane

Passive
Faible demande-faible latitude

Axe de la demande psychologique



Events (n) Total (n) HR (95% CI)
Whitehall It 382 10250 1-45 (1-11-1-89)
Still Working® 729 9129 — 113 (0-92-139)
WOLFS2Z 106 5653 E 130 (0.78-2-17)
Belstress™ 85 14226 E 1-48 (0-87-2-52)
IPAW"7 35 2022 - 1.58 (0-72-3-49)
WOLFNZ 122 4678 e 125 (074-2-11)
COPSOQ-1® 33 1724 [ 1-88 (0-89-3-95)
GAZEL® 277 11237 . 122 (0-86-1.73)
POLS™ 241 24473 — 106 (0.73-1.53)
HeSSup?® 67 16345 1-04 (0-53-2-04)
DWECS® 55 5463 = 1.27 (0-68-2:36)
FpS 109 47373 0-90 (0-51-1-59)
NWCS® 117 44900 - 119 (0.73-1.93)
Overall (<0-1%, p=0-895) <> 1-23(1-10-1-37)
0'5 1 12 15 J 3

Figure 1: Random-effects meta-analysis of the association between job strain and incident coronary

heart disease

Estimates are adjusted for age and sex. WOLF-S=Work, Lipids, Fibrinogen-Stockholm. IPAW=Intervention Project
on Absence and Well-being. WOLF-N=Work, Lipids, Fibrinogen-Norrland. COPSOQ-I=Copenhagen Psychosocial
Questionnaire version |. GAZEL=Electricité De France-Gaz De France. POLS=Permanent Onderzoek Leefsituatie.
HeSSup=Health and Social Support. DWECS=Danish Work Environment Cohort Study. FPS=Finnish Public Sector
Study. NWCS=Netherlands Working Conditions Survey.

(Kivimaki et al., Lancet 2012)



Hypotheses explicatives

e Stratégies d’'ajustement au stress :
— Comportements de santé non mesurés (p.ex. alimentation)
— Confusion résiduelle

e Sources de stress de nature différente :
— Stress professionnel
— Stress non professionnel



Réactivité au stress mental
et risque cardiovasculaire

No of Combined effect size Heterogeneity r (95% CI)
00
Type of analysis associations (%) r (95% ClI) p value 1%(95% CI) -0.1 0.0 0.1 0.2 0.3 0.4
Overall effect 169 (100 ) 0.091 ( 0.050 - 0.132 ) <0.001  0.96 ( 0.91 - 1.00 ) ——
Aggregateeffect S 0129 (  0.053 - 0.202 ) <0001 091 (087 - 092 ) |  ew——m— s
Male population* 44 (26.0) 0.117 ( 0.085 - 0.151 ) <0.001 059 ( 0.56 - 0.79 ) ——
Female population 26 (154) 0015 ( -0.016 - 0.041 ) 0.27 0.18 ( 0.00 - 0.18 ) —fo—
Young population 46 (27.2) 0097 ( 0.050 - 0.143 ) <0.001  0.73 ( 0.16 - 0.7 ) ———
CVD high-risk population* 24 (142) 0230 ( -0.071 - 0492 ) 0.13 0.95 ( 0.16 - 0.77 ) >
Healthy population® 145 (858) 0069 ( 0.051 - 0.087 ) <0.001 069 (065 - 084 ) | & .
Follow-up 2 3 years 90 (53.3) 0.16 ( 0.055 - 0176 ) <0.001  0.97 ( 0.93 - 1.00 ) ——
g‘ce;:‘;:‘ébg'ca' quality 89 (527) 0.110 ( 0.050 - 0.470 ) <0.001  0.98 ( 0.93 - 1.00 ) —
Stressor (Cognitive task)* 124 (734 ) 0.094 ( 0.072 - 0.116 ) <0.001 073 ( 069 - 1.00 ) | - T
Stressor (Stress interveiw) 13 (7.7 ) 0038 ( -0.007 - 0.083 ) 0.10 0.00 ( 0.00 - 0.00 ) | B
Stressor (Public speaking) 9 (53 ) -0.008 (-0.100 - 0.084 ) 0.86 0.53 ( 0.50 - 0.55 ) -
Stressor (Emotioninduction) 9 ( 53 ) 0199 ( -0.172 - 0.521 ) 0.29 1.00 ( 095 - 1.00 ) .
Stressor (Combined task) 14 (83 ) 001 (-0.067 - 0.089 ) 0.78 0.67 ( 039 - 064 ) —fo———
Predictor (HR) 28 (166 ) 0025 ( -0.018 - 0.069 ) 026 059 ( 021 - 056 ) - I S
Predictor (SBP)* 56 (33.1) 0.096 ( 0.066 - 0.126 ) <0.001  0.74 ( 0.70 - 0.77 ) ——
Predictor (DBP) 56 (33.1) 0422 ( 0.014 - 0226 ) 0.026 098 ( 093 - 1.00 ) =
Prediclor (Cardiac index of 7 (44 ) 0004 ( -0.068 - 0076 ) 092  0.12( 012 - 0.36 ) —
cardiac output)
Predictor (MIR) 5 (30) 0414 ( 0.014 - 0212 ) 0025 0.0 ( 0.00 - 0.00 ) *
Predictor (PEP)* 6 (36 ) -0.050 (-0.148 - 0.048 ) 0.32 027 (000 - 026 ) <&+
Predictor (HRV)" 9 (53) 0092 (-0004 - 0186 ) 0060  0.57 ( 0.00 - 0.54 ) *
Outcome (SBP) ¢ 54 (320) 0.417 ( 0.079 - 0155 ) <0.001 076 ( 072 - 0.80 ) —_—— ) T
Outcome (DBP)* 53 (314) 0077 ( 0.046 - 0107 ) <0.001  0.58 ( 055 - 0.99 ) ——
Outcome (HT)* 6 (36) 0101 ( 0.050 - 0.152 ) <0.001  0.10 ( 0.00 - 0.10 ) ——
Outcome (CaC) 1 (65 ) 0009 (-0.012 - 0.029 ) 040 0.00 ( 0.00 - 0.00 ) to
Outcome (Carotid IMT)* 16 (95 ) -0.028 ( -0.084 - 0.028 ) 0.32 0.67 ( 0.64 - 0.72 ) — e
Outcome (CVD events) 15 (89 ) 0269 ( -0.050 - 0.544 ) 0.11 0.99 ( 0.94 - 1.00 ) *
01 0.0 0.1 02 0.3 0.4

(Chida & Steptoe, Hypertension 2010)



Stress mental & baro-réflexe
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(Gianaros et al., Soc Cogn Affect Neurosci 2007, 2008)
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Hypotheses explicatives

e Stratégies d’'ajustement au stress :
— Comportements de santé non mesurés (p.ex. alimentation)
— Confusion résiduelle

e Sources de stress de nature différente :
— Stress professionnel
— Stress non professionnel
— Exclusion sociale



Cyberball game

Marcel Cédric Marie

(Williams et al., J Pers Soc Psychol 2000)



Cyberball game

Marcel Cédric Marie

(Williams et al., J Pers Soc Psychol 2000)



Cyberball game

Marcel Cédric Marie

(Williams et al., J Pers Soc Psychol 2000)



Human sadness
system

(Panksepp, Science 2003)
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(Rotgé, Lemogne et al., Soc Cogn Affect Neurosci 2015)
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(Slavich et al., PNAS 2010)



Hypotheses explicatives

e Stratégies d’'ajustement au stress :
— Comportements de santé non mesurés (p.ex. alimentation)
— Confusion résiduelle

e Sources de stress de nature différente :
— Stress professionnel
— Stress non professionnel
— Exclusion sociale

e Corrélats de la dépression
— Facteurs de risque cardio-métabolique
— Réactivité cardiovasculaire
— Inflammation



Cortex médian préfrontal & dépression

FIGURE 1 | Anterior cortical midline findings of previous studies
reporting self-related abnormalities in depression. Spheres are centered
on peak voxel values of regions whose activities are reported significantly
different in major depressive patients from healthy control subjects during
self-referential processing, or during another paradigm (e.g., rest or emotional

(Nejad, Fossati & Lemogne, Front Hum Neurosci 2013)

[] Farbetal. 2011
(] Grimm et al. 2009*

Il Hooley et al. 2009* **
[ Johnson et al. 2009**
O] Kessler et al. 2011

B Lemogne et al. 2009

[] Lemogne et al. 2010
[ siegle et al. 2007

B Thomas et al. 2011*
[] Yoshimura et al. 2010
O Yoshimura et al. 2013

B zhuetal 2012

face processing) where activity was associated with rumination scores.
Talairach coordinates were converted into MNI space with BrainMap toolbox
(brainmap.org). Activity is greater in patients than control subjects unless
otherwise indicated. *With a remitted patient sample. * *Hypoactivity in

patients.



The DEDALE Research Consortium

(4

Project #1 Project #2 Project #3

Depression & Depression & Depression &
genetic liability brain biomarkers addiction

Genetics

Brain imaging

Substance use

V7

Synergies among projects within the DEDALE consortium:

Each project will process specific data as indicated.

- to achieve the main objectives of the project;
- to inform the analyses of the next projects.

No project will fully depend upon the previous one.

Synthetic outputs will be produced by each project and used:

Project #4 Project #5

Depression & Depression &
CV diseases social outcome

Nutrition

Inflammation

CV diseases

Cognition

Social outcome

v VY e
AA\‘/\V&/&’

3"5_-3 § é_éé cohorte
CONSTANCES



Conclusions

e Pour les chercheurs, une invitation a ré-analyser leurs
données ?
— Stratification selon des indicateurs du SES

e Pour les cliniciens, une invitation a mieux considérer les
facteurs psychologiques dans I’évaluation du risque
cardiovasculaire des patients les moins favorisés.
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