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No health without mental health 
 



Vos T et al. Lancet 2012:2163  

In Western society: Depression takes 2nd place  

Men  Women  

Worldwide disease burden: years with limitations, 2010  



 
 

 
 

 
 

≥5 symptoms, chronic & impact on daily life: 

• Sad/depressed mood 

• Little interest in doing things 

• Increase or decrease in sleep 

• Increase or decrease in appetite/weight 

• Fatigue / no energy  

• Feelings of worthlessness 

• Concentration problems 

• Psychomotor retardation or agitation 

• Suicidal thoughts 

What is depression? 



high 

prevalence 

Why is the impact of depression so large? 



Average 12-month prevalence of MDD 

Depression prevalence worldwide 

Otte, Penninx et al; Nat Rev Dis Primers 2016                                       



Are we facing a depression epidemic? 
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NEMESIS study, 2011 



bullying 

recent life events 

childhood trauma 

work stress 

Are environmental factors then not important?  

 
 
 
 
 
 
 partner relation 

 
 
 
 
 
 
 

daily ‘struggles’ 
alcohol and drug use 

unemployment 



NEGR1 

HLA 

OLFM4 

LRFN5 

RBFOX1 

 

Study of the entire genome in 130,664 depressed persons and 330,470 controls 

 

   

Genetic vulnerability plays a role as well (heritability ~37%)  

MDD working group of Psychiatric Genomics Consortium; Nat Genet. revision 

Chromosomes 



depression & cardiometabolic disorders Depression = brain disease 

Lai 2015, Palmer 2015; Groenewold 2013; Fitzgerald 2008; Stuhrmann 2011; Schmaal 2016; Kaiser et al. 2015 

Structural: ↓ hippocampus, ↓ amygdala, ↓ prefrontal cortex   

Connectivity: ↑ default mode network, ↓ salience & central 

executive networks, ↑↓ fronto-striatal-limbic FC  

Functional activation: ↑ to negative, ↓ to positive stimuli in 

amygdala, striatum, prefrontal cortex 

↓ ↓ 



 

Otte, Penninx et al; Nat Rev Dis Primers 2016                                            

The balance between vulnerability and environment 



chronicity 

high 

prevalence 

Why is the impact of depression so large? 



 
 

National collaboration 
 

 

 

 

 

 

 

 

 

 

Netherlands Study of   
Depression and Anxiety 

www.nesda.nl 

 Naturalistic cohort study 

 3,349 persons (66%♀,34%♂), 18-65 years 

 From community (19%), general practice (54%), mental health care (27%) 

 Healthy persons and persons with depression or anxiety disorders 

 Data at baseline and after 1, 2, 4, 6, 9 years…. and in future: 13 years! 

 

 
>100 persons involved 

Senior, Junior, AiO, veldwerkers, datamanagers 

 

521 publications 
in scientific journals 

 

61 PhD-theses 
 

8.9 million              27.3 million  
Initially invested         (via grants) obtained 

2004 2017 



    beloop              MDD   

   

2 years 

Remission 

Recurrence without 

chronic episodes 

Chronic 

Recurrence with   

chronic episodes 

Course in 919 depressed persons 

depression 

Verduijn, Verhoeven et al. BMC Medicine 2017                                            



    beloop              MDD   
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 4 years 

6 years 

depression 

Verduijn, Verhoeven et al. BMC Medicine 2017                                            

Course in 919 depressed persons 

Remission 

Recurrence without 

chronic episodes 

Chronic 

Recurrence with   

chronic episodes 





    Depression & Anxiety:  

  

 
 
 

occurrence over 6 years: 

Panic disorder     32% 

Agoraphobia     27% 

Social phobia     36% 

Generalized anxiety disorder   31% 



    beloop              MDD   

   

2 years 

 4 years 

6 years 

Course in 919 depressed persons 

depression all affective disorders 

Verduijn, Verhoeven et al. BMC Medicine 2017                                            

Remission 

Recurrence without 

chronic episodes 

Chronic 

Recurrence with   

chronic episodes 



chronicity 

impact early 

in life 

high 

prevalence 

Why is the impact of depression so large? 



Depression can already occur early in life 
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Average age of onset ~28 years 



chronicity 

impact on 

functioning 

Impact early 

in life 

high 

prevalence 

Why is the impact of depression so large? 
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20 

Depressive symptoms 

Physical performance decline over 4 years 

EPESE study: Penninx et al. JAMA 1998 

 

score on 3 objective tests: walking speed balance, chair stands 

Depression influences physical performance decline 



  

Depression impacts on functioning 

‘ABSENTEISM’  
Working persons with depression miss 23 days per year more 
 
‘PRESENTEISM’ (absenteism + reduced qualitative and quantitative functioning) 
Working persons with depression miss 30 days per year more 
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Interaction 

with somatic 

health 

Why is the impact of depression so large? 
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Penninx et al. Arch Gen Psychiatry 2001 

no baseline CVD 

Depression impacts risk of cardiovascular disease (CVD) 

Longitudinal Aging Study Amsterdam, n=3107 



  CVD incidence risk 90% increased among the depressed 

NIcholson et al. Eur Heart J 2006 

Cardiovascular disease risk is 90% higher in the depressed 



 
 

 
 

 
 

 
 

mortality 

diabetes 

disability cognitive impairment 

obesity 

heart disease 

cancer 

RR=1.6 

R
R

=
1

.8
 

R
R

=
1
.8

 

based on Penninx et al. BMC 

Med 2013; Otte et al. Nat Rev 

Dis Prim in press 



Unhealthy lifestyle 

Healthy 

controls 

n=524 

Depressed  

patients 

n=1075 

    

p 

Physical inactivity 

Regular sports activity 

12.8% 

57.5% 

21.1% 

37.0% 

.001 

.001 

Alcohol dependence 1.4% 9.1% <.001 

Smoking     - moderate 

                   - heavy 

21.9% 

4.1% 

27.8% 

17.4% 

<.001 

Body Mass Index 

Medication adherence 

25.1 

28.8% 

25.9 

40.4% 

.01 

<.001 

Partly due to unhealthy lifestyle and poorer self-care 

Penninx, Neurosci Biobehav Rev 2016                                       



Partly due to biological stress 

Otte, Penninx et al; Nat Rev Dis Primers 2016                                       



Several biological mechanisms involved in MDD etiology 

      

         

         Increased cortisol awakening curve   

         Increased cortisol evening levels    

 
 

 ..  
 

         Increased heart rate 

         Decreased heart rate variability 

          (both in antidepressant users only) 

 
 

 

             Increased CRP & IL-6 

         Higher inflammation gene expression 

                         

 

Vreeburg e.a.  

Arch Gen Psychiatry 2009 

Licht e.a.  

Arch Gen Psychiatry 2009 

Vogelzangs e.a. Transl Psych 

2012; Transl Psych 2016 

Jansen e.a. Mol Psychiatry 2015 

Hyperactive HPA-axis 

Chronic low-grade inflammation 

Autonomic Nervous System activity 

Licht e.a. Biol Psychiatry 2012 

NESDA results confirm dysregulated biological stress systems 



 
 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 



Increased physiological aging in depression 
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* 

* Cellular age: Telomere length 

Verhoeven et al. Mol Psychiatry 2014; Am J Psychiatry 2016 

Telomere  
Lengte 

* 



Wyss-Coray 2017 

Also more accelerated brain aging? 



Koutsouleris et al. 2014; Schmaal et al. in prep; Wyss-Coray 2017 

Also more accelerated brain aging? 

Persons with depression: +1-4 yrs older ‘brain age’ 



But the reverse is true as well 

Otte, Penninx et al; Nat Rev Dis Primers 2016                                       



  

Somatic diseases impact on depression  

Cardiovascular 

Stroke 

Diabetes 

Lung disease 

Cancer 

Osteoarthritis 

Multiple Sclerosis 

Parkinson’s disease 

Renal failure 

Etc etc…. Neurobiological dysregulation 

Medication & treatment 

Pain, sleep problems 

Functional limitations 

Anxiety, insecurity 

Depression 
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Why is the impact of depression so large? 



Prevention 

Detection 

Treatment 

How to reduce depression’s impact? 

Medication 

Online (cognitive) therapy 

Running therapy 

Behavioral therapy 

Reduce stigma 

Attention for 

symptoms Cognitive therapy 

Healthy life style  



No health without mental health ! 
 
Common mental health problems such as depression impact on life in 
all aspects and at all stages  

Take home messages 

Reduction of depression’s impact requires a combination of adequate 
strategies for treatment, detection and prevention  



 


