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Birth Death

Parental divorce
Changing schools
Risk of bullying/
social isolation

Finalizing education
Starting career

Marriage/Divorce
Having children

Loss of job/income
Loss of parents

Children leaving home
Divorce/Marriage

Retirement
Loss of a partner
Ill health/disease
Facing own death

Life stressors… attack us throughout life! 

War/terrorismNatural disaster

Economic crisis Violence

Loss of child
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Turning points of health

Trauma



Nordic Countries
– a cohort of 26 million individuals 

• Personal Identification Numbers
• Assigned at birth or immigration

• Record Linkage between:
• Drug Prescription Registers
• Causes of Death Registers
• Medical Birth Registers
• Inpatient Registers
• Cancer Registers
• Social, demographic, academic info
• Multigenerational Registers



Today

✓Societal disasters
✓Economic collapse
✓Natural disasters
✓War migration

✓Individual adversities
✓Loss of family member
✓Cancer diagnosis
✓Violence

✓Stress-related disorders and disease
✓Ongoing studies: ERC program



“GOD BLESS ICELAND”

Oct. 6, 2008 – In a direct TV broadcast

Prime Minister Geir Haarde announces that Iceland is at risk 
of national bankruptcy 

“There is a very real danger, 

fellow citizens, that the Icelandic 

economy, in the worst case, could be 

sucked with the banks into the whirlpool 

and the result could be national bankruptcy…

God bless Iceland!”



Number of weekly visits to emergency departments in Reykjavik 
from week 37 through week 46 in 2006, 2007 and 2008.
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Economic Collapse

2008 Economic Collapse:

-Increase in high stress levels among women

-Gestational hypertension

-Increase in low birth weight

% men and women with high stress levels 2007 & 2009

Hauksdóttir et al., 2012



Natural disasters and human health

Severe psychiatric and somatic outcomes after:

SA-Asian Tsunami (2004)

Vestfjords avalanche (1995)

Eyjafjallajökull eruption (2010)
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5-year register-based follow-up of Swedish Tsunami survivors

Arnberg et al., Lancet Psychiatry, 2015



Health of War Migrants 
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A cohort study in Sweden

• 105.000 individuals immigrating to Sweden from 
Balkan 1991-2001 

• Population Register

• Immigration from Bosnia-Herzegovina, Yugoslavia, Albania, Croatia, 
Macedonia, and Serbia

• 147.000 individuals immigrating from other 
European countries during the same period 

• Population Register

• Outcomes ascertained from Patient-, Cancer- and Causes 
of Death Register

• Models adjusted for age, sex, SES and country-level 
smoking prevalence

Thordardottir et al.,

submitted



Conclusion

• Large scale societal disasters do not go unnoticed

• Extremely vulnerable populations

• Important to screen and intervene



Major illness or death of family member

Mortality

Psychiatric morbidity, self-harm

Infection-related cancers, pancreas cancer

Cardiovascular disease



Mortality after spousal loss

Shor et al., 2012



Parent mortality after child loss
Danish study of 21.000 parents who lost a child after 1980
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Li et al., Lancet, 2003



Developmental changes
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Infant mortality / 1000 births

World-wide Developing countries Developed/western

~100 <8

Iceland 1880-1885 2005-2010

238 2.07



What do the bereaved die from?
Danish study of 21.000 parents who lost a child after 1980
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Li et al., Lancet, 2003
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Mostofsky et al., Circulation, 2012



Conclusion

• Child loss has at least for two centuries been associated 
with premature maternal mortality rate

• Spousal loss is associated with increased mortality rates of 
widows and widowers, particularly in early life

• Self-harm and CVD major contributors to increased 
mortality rates among the bereaved

• These populations are often in contact with health care



Cancer Diagnosis – a major trauma

After cancer diagnosis - a dramatic rise in:

Psychiatric disorders and suicide

Accidents

Cardiovascular disease
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Relative Risk of Suicide
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n=29



Relative risk of Cardiovascular Death

UNIVERSITY OF ICELAND 

Center of Public Health Sciences



UNIVERSITY OF ICELAND 

Center of Public Health Sciences





Mental health matters for cancer survival

Psychiatric disorders among cancer patients associated with:

Increased cancer-specific mortality (all cancers)



Conclusion

• A cancer diagnosis is associated with a rapid rise in rates of 
psychiatric disorders, suicide and CVD deaths

• Psychiatric disorders after cancer diagnosis associated with 
reduced cancer-specific survival

• The first days and weeks after cancer diagnosis represent a 
critical time window for screening and intervention 



A THIRD OF ALL WOMEN WORLDWIDE EXPOSED TO VIOLENCE (WHO, 2013)



Violence against women 
- lifetime %

• 33% sexual and/or physical violence
Women 15 years and older in high income areas – WHO, 
2013

• 43-50% sexual and/or physical violence
Denmark, Sweden, Finnland; UN Women, 2011

• 36% Iceland; 34% Denmark; 37% Norway; 30% 
Sweden lifetime abuse among 7174 pregnant women

Lucasse et al., AOGS 2014

• 30% sexual and/or physical violence in relationships 
Starrs et al., Lancet 2018 



Overarching aim:

Genetics of posttraumatic 

stress disorder

Other knowledge gained
• Prevalence of trauma among females?

• Association between trauma and health?

• Risk and protective factors for adverse 

outcomes?

Invited: 
Women in Iceland 18-69 years

Participants:
32.000 women

The SAGA COHORT 



Different health trajectories after trauma



Risk modified by posttraumatic stress (PTS)

Trauma

Symptoms

PTS

Disease

Recovery
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Cohort studies in Sweden

• 106.000 individuals with stress-related disorders 1981-2013 
• National Patient Register

• Diagnoses: F43 – PTSD, ASR, adjustment disorders, other reactions to severe 
stress

• 1.060.000 individuals (1:10; matched on age and sex) without such 
disorders

• Population Register

• 126.000 siblings of individuals with stress-related disorders 
• Multigenerational Register

• Cox models adjusted for: education level, family income, marital 
status, comorbidity index, family history index disease, and previous 
history of psychiatric disorder

Song et al., JAMA 2018
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No of autoimmune disease cases/ 

1000 person-years (incidence rate, 

per 1 000 person-years)

Absolute rate 

difference, per 1 

000 person-years 

(95% confidence 

interval)

Hazard ratio 

(95% 

confidence 

interval)aExposed patients

Matched 

unexposed 

Individuals

All 8284/911.7(9.1) 57711/9675.7(6.0) 3.12 (2.99-3.25) 1.36 (1.33-1.40)

Post-traumatic 

stress disorder
532/50.3(10.6) 3412/533.1(6.4) 4.18 (4.14-4.21) 1.46 (1.32-1.61) 

Acute stress 

reaction
3449/376.6(9.2) 24103/3990.0(6.0) 3.12 (2.80-3.43) 1.35 (1.30-1.40)

Adjustment 

disorder and other 

stress reactions

4303/484.8(8.9) 30196/5152.6(5.9) 3.02 (2.74-3.29) 1.37 (1.32-1.41)

Results

a Cox models were stratified by matching identifiers (birth year and sex), and adjusted for education level, family income, marital status, 

Charlson comorbidity index score, family history of autoimmune disease, and history of other psychiatric disorders.

The first year of follow-up was excluded for all analyses.
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Results

41 distinct autoimmune diseases

• Significant associations were noted for 18 
individual autoimmune diseases

• The relative risk levels varied considerably

Addison disease (HR 
2.23, 95% CI 1.41-3.35))

Autoimmune thyroid 
disease (HR 1.49, 95% CI 

1.42-1..52))

Systemic lupus 
erythematosus (HR 1.50, 

95% CI 1.15-1..95))

Rheumatoid arthritis (HR 
1.08, 95% CI 0.98-1..19))

Multiple sclerosis (HR 
1.22, 95% CI 1.05-1..43))

6/22/2018



Modification by SSRI use?













2017 Lancet - meta-analysis & systematic review 

of studies assessing the asssociation of ACEs 

and health outcomes in adulthood 

37 studies; n= 253 719 participants

MAIN RESULTS:

Experiencing ≥ 4 adverse childhood experiences 

was associated with an increased risk of all

health outcomes



Physical health outcomes



Conclusion

• Psychiatric reactions to severe stress increase subsequent risk of:

• Autoimmune disease

• Cardiovascular disease

• Severe infections

• Young age at exposure and severe disorders (PTSD) associated 
with even higher risk elevations

• Early interventions – medication or CBT – need to be tested

• Persistent use of SSRIs after PTSD diagnosis may reduce the 
risk of adverse outcomes



THE OPPORTUNITY TO INTERVENE

• Individuals experiencing trauma or adversities 

are often in contact with health care, e.g.:

– Oncology

– Emergency Medicine

– Obstetrics-Gynecology

• Psychiatry has the tools for intervention

• Requires co-operation across disciplines



Infections

Behavior

Genetics

Trauma/
severe stress

Looking back and ahead..



2017 – ERC Consolidator Grant:

The genetics of morbidity and survival in 
response to significant life stressors



Science for a better world


