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Ágrip 

Bakgrunnur og markmið: Meirihluti einstaklinga upplifir streitu og áföll á 
ævinni. Streita og áföll hafa í för með sér aukna áhættu á geðröskunum sem 
geta leitt til alvarlegri útkoma, eins og aukinnar áhættu á sjálfsvígshugsum 
sjálfsskaða, sjálfsvígstilraunum og sjálfsvígum. Markmið þessarar rannsóknar 
var að kanna tengsl milli ýmissa persónulegra áfalla á lífsleiðinni og 
sjálfsskaðandi hegðunar meðal karla og kvenna (rannsókn I). Enn fremur var 
markmiðið að skoða áhrif samfélagslegs áfalls, nánar tiltekið áhrif 
efnahagshrunsins á Íslandi árið 2008, á sjálfsskaðandi hegðun og sjálfsvíg 
(rannsókn II og III).  
Efniviður og aðferðir: Rannsókn I byggði á spurningalista úr forrannsókn 
rannsóknarinnar Heilsusögu Íslendinga (N=1398). Tíðni áfalla voru metin 
með Life Stressor Checklist-Revised og skilgreiningarviðmið samkvæmt 
DSM-5 notuð til að skilgreina tegundir áfalla. Tíðni sjálfsskaðandi hegðunar 
(sjálfsvígshugsun, sjálfsskaði eða sjálfsvígstilraun) var metin og Poisson 
aðhvarfsgreining notuð til að meta tengsl milli áfalla og sjálfsvígshegðunar. Í 
rannsóknum II og III voru notaðar upplýsingar um komur á bráðamóttöku og 
innlagnir á Landspítala vegna sjálfsvígshegðunar (ICD-10: X60-84, X40-49, 
Y10-34, T36-50, Z91.5) á árunum 2003-2012, auk upplýsinga frá 
Dánarmeinskrá Embættis Landlæknis um sjálfsvíg á árunum 2002-2014 
(ICD-10: X60-84 og Y 84.0). Þá voru upplýsingar um efnahagsvísa á 
landsvísu fengnar frá Hagstofu Íslands til að meta möguleg áhrif þeirra á 
sjálfsvígshegðun. Efnahagshrunið var skilgreint út frá dagsetningunni 
6.október 2008. Poisson aðhvarfsgreining var notuð til að meta breytingu á 
tíðni sjálfsvígshegðunar eftir efnahagshrun samanborið við árin fyrir hrun.  
Niðurstöður: Alls höfðu 76% þátttakenda upplifað einhvers konar áfall á 
lífsleiðinni í rannsókn I og 16% karla og 11% kvenna höfðu sögu um 
sjálfsskaðandi hegðun. Þátttakendur sem höfðu orðið fyrir persónulegum 
áföllum voru líklegri til að hafa skaðað sig á lífsleiðinni (RR 2.05, 95% CI 
1.21-3.75). Þessi tengsl voru sérstaklega sterk meðal karla (RR 3.14, 95% CI 
1.25-7.89) en ekki tölfræðilega marktæk meðal kvenna (RR 1.45, 95% CI 
0.70-2.99). Þegar áföll sem fólu í sér ofbeldi voru metin, fundust tengsl við 
sjálfsskaðandi hegðun meðal kvenna og karla, (RR 2.97; 95% CI 1.67-5.67), 
og þegar áföll sem fólu ekki í sér ofbeldi voru metin, fundust tengsl við 
sjálfsskaðandi hegðun meðal karla (RR 3.27, 95% CI 1.30-8.25), en ekki 
kvenna. Rannsóknir II og III sýndu enga breytingu á sjálfsskaðandi hegðun 
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(RR 0.95, 95% CI 0.90–1.01) eða sjálfsvígum (RR 0.96, 95% CI 0.67- 1.38) 
eftir efnahagshrun samanborið við fyrir efnahaghrun. Hins vegar sýndu 
niðurstöður að komur karla vegna sjálfsskaða á Landspítala hefðu náð 
hápunkti stuttu fyrir efnahagshrun, í hápunkti góðæris. Tengsl voru milli 
hækkunar á atvinnuleysi og viðskiptajöfnuði eftir efnahagshrun og fækkun 
koma á Landspítala vegna sjálfsskaðandi hegðunar. Þótt heildaraukning hafi 
ekki orðið á sjálfsvígum eftir efnahagshrun, sýndi nánari greining að tíðni á 
sjálfsvígum ógiftra karla (RR 1.31, 95% CI 1.03-1.67) og karla eldri en 65 ára 
(RR 2.31, 95% CI 1.24-4.57) jókst. Þessi aukning átti sér þó stað þegar liðið 
var frá efnahagshruninu og var aukningin hjá eldri körlum tengd aukningu 
vergrar landsframleiðslu og auknum viðskiptajöfnuði. 
Ályktun: Niðurstöður styðja fyrri rannsóknir sem sýnt hafa að áföll geti aukið 
hættu á sjálfsskaðandi hegðun og gefa auk þess til kynna að áhrifin geti verið 
sterkari fyrir karla en konur. Niðurstöðurnar gefa einnig til kynna að með 
batnandi efnahag, og aukinni vergri landsframleiðslu, geti áhætta á 
sjálfsskaðandi hegðun og sjálfvígum aukist, sérstaklega meðal karla. Ólíkt því 
sem sést hefur í kjölfar efnahagshruna af þeirri stærðargráðu sem Íslendingar 
upplifðu 2008, þá jókst ekki heildartíðni sjálfsskaðandi hegðunar og sjálfsvíga 
í kjölfar hrunsins. Hugsanlega hefur félagsleg samheldni og seigla í 
samfélaginu auk aðgerðaráætlana í sterku velferðarkerfi á Íslandi haft áhrif á 
þær niðurstöður.  

 
Lykilorð: Áföll, efnhagssveiflur, sjálfsskaði, sjálfsvígstilraunir, sjálfsvíg.  
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Abstract 

Background and aims: Most people experience stressful and traumatic life 
events during their lifetime. These events increase risks of psychiatric 
morbidities and disorders which may result in enhanced suicidal risk in 
vulnerable populations. The overall aim with this study was to explore the 
association between traumatic and other stressful life events and suicidal 
behavior among men and women (Study I). As an example of a significant 
societal stressor, we further aimed to study the potential influence of the 2008 
economic collapse in Iceland on population rates of self-harm, suicide 
attempts (Study II), as well as completed suicides (Study III).  
Methods and materials: Study I was built on a pilot phase of the SAGA 
Cohort (N=1398). Life events were assessed with the Life Stressor Checklist-
Revised, and the DSM-5 criterion was used to classify traumatic life events. 
Reports of lifetime suicidal thoughts, self-harm and suicide attempts were 
considered as lifetime suicidality. We used Poisson regression and adjusted 
for demographic factors to calculate relative risks as a measure of the 
association between traumatic events and suicidal behavior. In studies II and 
III we used data from two different registries: hospital attendances due to 
self-harm and suicide attempts during 2003-2012, (containing ICD-10: X60-
84, X40-49, Y10-34, T36-50, Z91.5), and data on all suicides from the 
National Causes of Death Registry in Iceland during 2002-2014 (ICD-10: 
X60-84 and Y 84.0). With the pre-collapse period as a reference, Poisson 
regression models were used to compare attendance rates and age-adjusted 
suicide rates before and after the economic collapse. We furthermore used 
information from Statistics Iceland on macroeconomic factors including 
unemployment rate, gross domestic product (GDP) and balance of trade 
(BoT) during the study period, to evaluate whether the risk of hospital 
attendances or suicide was associated with changes in the national 
economy. 
Results: In study I, the lifetime prevalence of any traumatic event was 76% 
and lifetime suicidal behavior was 16% for men and 11% for women. An 
overall association was observed between having experienced traumatic life 
events and suicidal behavior (RR 2.05, 95% CI 1.21-3.75): these differences 
were only statistically significant for men (RR 3.14, 95% CI 1.25-7.89), but 
not women (RR 1.45, 95% CI 0.70-2.99). Interpersonal trauma was 
associated with suicidal behavior among both men and women (RR 2.97, 
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95% CI 1.67-5.67), while non-interpersonal trauma was only associated with 
suicidal behavior among men (RR 3.27, 95% CI 1.30-8.25). In study II and III, 
no overall differences were observed in pre-to-post economic collapse rates, 
neither for hospital attendances (RR 0.95, 95% CI 0.90–1.01) nor suicide 
rates (RR 0.96, 95% CI 0.67- 1.38). Indeed, hospital attendances for suicide 
attempts among men were highest in the economic boom. Post-collapse, we 
observed an increased risk of suicide among single men (RR 1.31, 95% CI 
1.03-1.67), and men older than 65 years (RR 2.31, 95% CI 1.24-4.57). While 
gender-specific analyses by macroeconomic variables showed relatively 
stable overall attendance rates and suicide rates among women, suicide 
rates were associated with higher GDP and BoT for men older than 65 years. 
Also, higher unemployment rates and BoT were associated with reduced self-
harm and suicide attempts among men (RR: 0.84, 95% CI 0.76-0.93 and RR: 
0.81, 95% CI 0.75-0.88, respectively), but not among women. 
Conclusion: The findings of these studies suggest that personal trauma is 
associated with suicidal behavior, particularly among men. Similarly, our 
findings indicate that economic fluctuations in Iceland mainly influence 
suicidal behavior and suicide among subpopulation of men. Contrary to 
previous findings on economic crises and suicidal behavior, we find higher 
suicide rates with higher GDP, and a high-point in male self-harm and suicide 
attempts during an economic boom. Icelandic men seem to be at increased 
risk for suicidal behavior during a strong economy rather than during a 
recession. 

 
Keywords: Traumatic life event, Economic fluctuation, Self-harm, Suicide 
attempt, Suicide. 
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1 Introduction 

1.1 Suicidal behavior 
Suicide has in recent years been increasingly recognized as a major public 
health threat. Each death entails a tragedy for family and friends, health 
professionals and the community - the emotional and societal consequences 
are extensive. Globally, over 800.000 individuals die due to suicide each 
year,1 resulting in a death in every 40 seconds that often could have been 
prevented. With increasing understanding of suicide risk factors and various 
community preventive strategies aimed at reducing suicide risk,2,3 global 
rates have declined in recent years.4 However, even though rates have 
declined in some countries,5 in others, suicide rates remain unchanged or 
have even continued to rise, despite preventive efforts.1,4,6   

Suicidal behavior encompasses suicidal thoughts and active efforts; non-
fatal and fatal. The term suicidality has been used to contain non-fatal 
measures; suicidal ideation, suicidal self-harm and suicide attempts.7-9 After 
decades of abundant research, the underlying causes of suicidal behavior 
are still not fully understood. Continuing research to advance current 
knowledge is therefore imperative. With a lifetime prevalence of 12-20%,10-12 
the most important risk factor of suicide has been found to be preceding 
suicidality;12-15 i.e. suicidal thoughts, self-harm, and suicide attempts.16 This 
thesis will focus on suicidal behavior epidemiology, potentially, gender 
specific risk factors. Specifically, the focus will be on the role of stressful and 
traumatic life events.  

1.1.1 Suicidal ideation 
Suicidal ideation is defined as thoughts of ending one´s own life without 
taking any active efforts to do so. These thoughts can include deciding on a 
specific method, or even a plan of action. Studies have shown a 9% lifetime 
prevalence of suicidal ideation.12 Women more frequently report suicidal 
ideation than men17,18 and the prevalence has shown to be highest among 
adolescents and young adults.10,19 Although individuals with suicidal thoughts 
most often do not act on their thoughts, having them increases suicide risk – 
especially if a plan is included and the intent is strong.20-22 Suicide prevention 
is therefore complicated by the fact that it remains difficult to determine 
individuals or groups that transition from suicidal ideation to active efforts.23,24 
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1.1.2  Self-harm and suicide attempt                 
Self-harm has been described as an act to relieve psychological pain and 
distress with intentional, direct injuring of body tissue.25 Other potentially 
harmful behaviors, such as reckless driving or destructive behavior such as 
alcohol and drug abuse have been described as indirect self-harm.26-28 
Harming oneself can occur with or without suicidal intention29,30 and therefore 
different terms have been used to describe self-harm. According to The 
Diagnostic and Statistical Manual of Mental Disorders (DSM-5), non-suicidal 
self-injury (NSSI) constitutes the act of intentional self-distraction to own body 
tissue without suicidal intent, e.g. cutting, burning and self-hitting. Another 
term is deliberate self-harm, often used to describe self-harm with suicidal 
intent.29,31 These two types of self-harm may include differences in etiology. 
Among younger individuals, results are contradictive. Studies have indicated 
that nearly half report suicidal intent when engaging in self-harm,28,32 but 
even after engaging in near-fatal self-harm, only around two thirds may report 
that the act was associated with suicidal thoughts.32 Among older individuals, 
self-harm has been shown to be frequently associated with suicidal intent.33 
Although not always fueled by suicidal intent, self-harm should always be 
considered a marker for extreme psychological suffering.  

The general demographic profile of individuals who self-harm is different 
from the profile of individuals who have died by suicide. Women have been 
found to be more likely to engage in self-harm than men,26 and the 
prevalence has been shown to be higher among younger than older 
individuals - especially high among both gender during adolescence.25,26 
Studies have found a self-harm prevalence of 3-6% in the general 
population12,34,35, and as high as 17-18% among adolescents,31,36 or 5-9% 
when asked about self-harm during previous 12 months.37,38 Self-harm can 
be a strong predictor for suicide attempts and suicide,26,39-41 especially if 
frequently repeated. Especially, suicide risk after self-harm has been found to 
be high among older individuals, when self-harm is conducted with suicidal 
intent or when methods used are highly lethal.42  

Self-harm with suicidal intent most commonly includes self-poisoning with 
overdoses,43 which in fact may be characterized as a suicide attempt. 
Estimating the degree of suicidal intent can be complicated, since non-
suicidal and suicidal self-harm may overlap.44 Therefore, the term self-harm 
is commonly used with the inclusion of suicide attempts.  

Suicide attempts are self-injurious acts with the intent to end ones own life 
yet does not result in death. A lifetime prevalence of suicide attempts in the 
general population of suicide attempts is 3-7%.12,45 For each completed 
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suicide, a previous suicide attempt is more than twenty times more frequent, 
and hospital attendance globally due to suicide attempts are estimated to be 
16.000.000 each year.1 Similar to suicidal thoughts and self-harm, women 
have been found to be at higher risk of suicide attempts than men.12 

Furthermore, individuals who have once attempted suicide, are at lifelong 
increased risk of dying by suicide.46 Individuals with a history of suicide 
attemptsneed therefore to be monitored closely by their social environment 
and health care. Knowledge is still scarce on protective factors for proceeding 
to suicde after first suicide attempt.  

1.1.3 Suicide  
Out of all causes of death worldwide, 1.5% are due to suicide. The global 
mortality rate is 11 per 100.000 inhabitants,1 suicide rate has declined from 
12.3 suicides per 100.000 in 2005 to 11.5 per 100.000 in 2010. Even though 
rates are slowly declining on a global level, they still remain unchanged or 
even rising in some populations.1,4,6 Rates may vary greatly between 
countries, between regions of countries (e.g. higher in rural than urban areas 
in China,47 the US,48 and Australia49) and even between ethnic groups living 
in the same regions.4,21 In some cases, the varying rates may however be 
due to a difference in suicide registration and data quality between countries. 
The greatest burden of suicide is in developing countries, with around 80% of 
all suicides globally occurring in low- and middle-income countries. Suicide 
rates are much higher among men than women (global rates 15 per 100.000 
for men and eight per 100.000 for women). The male-female ratio is, 
however, higher in high-income countries than low-income countries (2:1 in 
Western Europe and 4:1 the US), while not as high in Asian Pacific countries. 
Women´s rates have even been found to be even higher than men´s in parts 
of China.1,50 Globally, the prevalence of suicide is highest among older 
individuals, although global rates have in recent years been declining for 
individuals older than 65 years of age. In high-income countries, suicide rates 
are highest among middle-aged and older men.1 On the other hand, suicide 
is also a serious global problem among younger individuals and is the second 
leading cause of death among individuals aged 19-25 years old.4,29,50 

1.1.4 Etiology and risk factors of suicidal behavior 
Even though the etiology of suicidal behavior is not well understood, the main 
risk factors have been thoroughly documented. In fact, since the knowledge 
on suicidal risk factors has increased markedly during recent decades, it is 
currently recognized that the risk can be modulated by numerous factors at 
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both individual and societal levels. This has been described in several 
framework models21,23,51 that have been developed to increase the 
understanding of the concurrent factors in the suicidal process. In Figure 1, a 
number of possible individual- and social risk factors are illustrated. Firstly, 
psychopathology is the strongest individual risk factor for suicidal 
behavior.52,53 For completed suicide, psychological autopsy studies (i.e. when 
information about the deceased individual is collected via interviews with 
loved ones and from available health records)54 indicate that roughly 90% of 
all suicides are associated with a previous psychiatric disorder.55 Various 
psychiatric disorders are well known to increase the risk of suicide, such as 
major depressive disorder, bipolar disorder, schizophrenia, personality- and 
substance-related disorders, as well as comorbidity between these.16,21,54,56 
Likewise, studies have shown that a majority of individuals who have self-
harmed or attempted suicide had a history of psychiatric disorder,57 while on 
the other hand, individuals who report suicidal ideation are not more likely 
(than those without such ideation) to report prior history of psychiatric 
disorder.58 Gender differences in patterns of psychiatric disorders have been 
described. Men are more likely than women to have substance use disorders, 
personality disorders, attention deficit hyperactivity disorder (ADHD), and 
antisocial disorders.59,60 These disorders are known to heighten men´s 
suicide risk, in part due to the associated features that are more prevalent in 
men, such as aggressiveness, hostility and impulsivity.61 On the other hand, 
women have a higher prevalence of major depressive and anxiety 
disorders,60,62 that are also known to heighten suicide risk.  

A number of risk factors have been described as precipitating or proximal 
factors; individual risk factors that may affect the process involving 
psychopathology, suicidal ideation, and suicide.21,23 These factors are for 
example behavioral factors (such as alcohol, substance use and social 
isolation), cognitive and psychological factors (such as feelings of 
hopelessness and entrapment), or personality related (such as aggressive 
and impulsive traits).50,63 Other societal and individual risk factors are also 
important, such as socio-economic status, educational level, marital- and 
employment status.50,63 Compared to the general population, suicide rates 
are higher among vulnerable groups such as individuals with chronic illness 
or chronic pain,64 and among groups at risk of experiencing discrimination 
and exclusion, such as gay, bisexual, transgender and intersex individuals 
(GBTI)65 and second generation immigrants.66 Also, suicide rates are higher 
among individuals with a history of suicidal behavior in their close social 
network.21,50 Still, a combination of lack of awareness, lack of help-seeking 
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due to social stigma or cultural differences, and limited access to lethal 
means (e.g. guns) may vary greatly between societies and populations, 
thereby applying various individual risk effect. 

Some individual factors that may have different effects on suicidal 
outcomes have been described as predisposing or sometimes called distal 
factors. For example, predisposing risk factors for suicidality (i.e. suicidal 
ideation, self-harm, and suicide attempts) include young age and female sex, 
while conversely, predisposing factors for suicide include older age and male 
sex.67 The gender difference in suicidal behavior (higher rates of non-fatal 
suicidal behavior among women and higher suicide rates among men) is 
often described as the “gender paradox”.68 Men choose methods with higher 
lethality,69 while women have a higher prevalence of self-harm and suicide 
attempts as well as higher depression rates, which are known risk factors for 
completed suicide.17  

Possible predisposing factors also include a family history of suicidal 
behavior,50 and studies have found that the increased family risk may be 
linked to heritability.70,71 However, despite increasing genomewide 
association studies performed in recent years,72 researchers have not been 
able to identify specific genetic variants associated with suicidal risk.73 Other 
predisposing factors include neurobiological vulnerability factors, such as 
serotonergic neurotransmission dysfunction, possibly due to variations in 
serotonin transmission and receptor genes.74 Researchers have speculated 
whether these genetic variations may be affected by acute or chronic 
stressors, thereby increasing the risk of suicidal behavior and suicide through 
epigenetic regulation of gene expression,74 but this theory needs further 
investigation.   

In summary, even though causality of suicidal behavior is not yet fully 
understood, existing research has led to a better understanding of the 
interaction of contributory factors as well as awareness of potentially 
important precipitating factors in suicidal risk. In recent years, knowledge 
about the role of stressful and traumatic life events in suicide risk has 
increased substantially.   

1.2 The role of trauma and other stressful life events  
Although suicidal behavior is never solely a consequence of a single stressor, 
a large body of evidence has indicated that stress in various forms is an 
important determinant of psychopathology.75-77 Furthermore, some suicidal 
risk factors, such as unemployment, low socioeconomic status, and having a 
mental disorder, are furthermore associated with psychological stress. Thus, 
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a stress-diathesis model is often included in contemporary models of suicide, 
acknowledging that predisposing vulnerable factors can be pronounced with life 
events or stress and thereby affecting suicidal behavior risk 63,78 (Figure 1).  

 

1.2.1 The biological effects of stress  
In the 1930s, Hans Selye first defined stress as a coordinated physical 
reaction to any form of detrimental stimulus in life.79 The body´s reaction to 
stress is regulated through the hypothalamic-pituitary-adrenal (HPA) axis. 
When individuals are exposed to a stressful stimuli, the HPA-axis activates 
the release of the stress hormone cortisol, which causes the body to react 
and evoke the “fight or flight” response, for example by raising heart rate and 
blood pressure.80 When the individual has reacted to the stressful stimuli, the 
stress system is designed to recover by inhibiting cortisol release, and 
making neurotransmittor activity go back to baseline. However, when 
individuals repeatedly experience extreme stress (e.g. war, domestic 
violence, abuse), the HPA-axis becomes hyperactive - resulting in increased 
cortisol output and excessive amounts of the hormone in the body´s tissues. 
Over time, this process, described by Bruce McEwen and coworkers as 
allostatic load,81 may result in detrimental health consequences. A large body 
of evidence has recognized psychological stress to be associated with 
increased risk of various physical health outcomes, such as cancer,82,83 
cardiovascular disease,84 chronic pain development,85 and autoimmune 

Figure 1: Individual and social risk factors for suicidal behavior and the possible effect 
of stressful and traumatic life events 
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diseases,86 possibly explained by these means. Constant cortisol secretion 
due to chronic stressors have furthermore been linked to major depression 
disorder.87   

Based on this knowledge, researchers have aimed to understand the role 
of cortisol in suicidal behavior. Among individuals with mood disorders, 
dysregulation of the HPA-axis and the inability to suppress cortisol secretion, 
has been associated with a fourfold increase in suicide risk.88,89 On the other 
hand, some studies have found that the risk of suicidal behavior may 
increase when HPA-axis regulation is blunted, due to a late response and 
later adaption to stressful stimuli.90 Studies also show that individuals who 
have a history of suicide attempt, or a family history of suicide attempt, have 
lower cortisol levels than individuals without such a history.91 These 
seemingly inconsistent results may be due to an individual variation of 
epigenetic stress regulation,92 and therefore possibly explain why stress 
response may increase vulnerability to suicidal behavior in some, but not 
others.92 Age may also play a role in this. In a recent meta-analysis, 
O´Connor et al.93 found that the association of high HPA-axis activity and 
suicide attempts was positive for individuals younger than 40 years of age 
while among individuals older than 40 years of age, suicide attempts were 
associated with lower cortisol levels.  

Taken together, life events that significantly increase psychological stress 
may induce unfavorable effects of the stress-response activity, possibly 
resulting in increased risk of suicidal behavior. Yet, the divergent findings on 
the interplay between risk factors (e.g. age and gender) and varying 
physiologic effects on suicide risk call for further studies on how different 
stressful life events may affect risk of suicide through miscellaneous biologic 
pathways.  

1.2.2 Traumatic life events and suicidal behavior 
The description and classification of trauma - an extreme form of 
psychological stress experienced due to an adverse event - has changed 
substantially since its first implications were described by Sigmund Freud and 
Pierre Janet in the 19th century. With advancing research on the effects of 
trauma, the definition of what constitutes as traumatic event has become 
more inclusive with every publication of the Diagnostic and Statistical Manual 
for Mental Disorders (DSM). According to the most recent DSM-5 definition 
from 2013,94  trauma is defined as exposure to actual or threatened death, 
serious injury and/or sexual violence by either: I) Direct exposure to the 
event, II) Witnessing the event happening to others, III) Learning that the 
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event has happened to a loved one, or IV) Repeatedly being exposed to 
details of such events. This definition emphasizes the importance of direct 
exposure of the event (not through other means, e.g. media) and actual or 
threatened death must furthermore have happened in a sudden manner, 
either in a violent or accidental way. 

A majority of individuals will experience a traumatic event in their 
lifetime.95-97 Results from the WHO World Mental Health surveys in 24 low- to 
high-income countries, for example indicated that 31% of the population had 
experienced a sudden death of a loved one, 7.5% had experienced a natural 
disaster, 8% had been physically abused during childhood, and 3% had been 
raped.95 While psychiatric reactions are common following such events, they 
may vary substantially between population groups and type of traumatic 
event. Post-Traumatic Stress Disorder (PTSD) is one of the most detrimental 
mental health problems following traumatic life events.95 About one third will 
experience PTSD following trauma,95 and PTSD has been linked to suicidal 
behavior.8,98,99 Women are more frequently diagnosed with PTSD after 
trauma than men,100 and some types of events, such as interpersonal 
violence and an unexpected loss of a loved one, may be more likely to trigger 
PTSD than others.95,101,102 Although the symptoms will usually decline or 
disappear after three to six months, a minority may experience symptoms for 
years.103 In addition to PTSD, traumatic life events may also increase the risk 
of depression, anxiety and physical problems such as chronic pain;104,105 all 
factors that have been shown to be associated with suicidal behavior.  

In summary, even though the majority will recover after a traumatic life 
event, others may continue to suffer from different physical and mental 
morbidities, even to the point of increased suicidal risk.106 Studies have found 
heightened risk of suicidal behavior following events such as childhood 
abuse,107 losing a loved one,108 and receiving a diagnosis of a serious 
disease, e.g. cancer.108,109 The knowledge is however still limited on why 
some types of events are associated with suicidal behavior.110 Taken 
together, even though trauma has been shown to be a risk factor in suicidal 
behavior, the effect of different kinds of trauma on suicidal behavior, with 
regard to individual factors such as age and gender, warrants further study.  

1.2.3  Stressful life events and suicidal behavior 
Previous research indicates that stressful life events that do not meet the 
DSM-5 definition of trauma may also have negative effects on health. Such 
stressful life events have been associated with increased risk of both 
psychological75-77 and physical outcomes,108,111 and may also increase the 
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risk of suicidal behavior.106 For example, those who have lost a loved one are 
at increased risk for both suicide attempts and suicide.109,112 In addition, a 
study on the effect of receiving a cancer diagnosis observed a large increase 
in suicides following the diagnosis of most types of cancer.108 

In contrast, less is known about stressful life events that affect society as 
a whole, sometimes referred to as societal trauma. In 1897, the French 
sociologist Durkheim distinguished the social factor from the psychological 
one by acknowledging that social factors affecting the whole population are 
one of the most important markers of suicide risk.113 Since then, several 
studies have supported this theory, discovering that societal changes and 
events can increase suicidal behavior. For example, when changes in a 
traditional social structure occur, increases in suicide rates have repeatedly 
been found among natives.114 Furthermore, higher suicide rates have been 
observed following events affecting society as a whole, such as war,115,116 
natural disasters,77,117 and even the death of a famous individual in the 
society.118 Another example of societal stress, that may affect the lives of an 
exposed population as a whole, are macroeconomic fluctuations. 

1.3 The 2008 Great Recession as a stressful life event  
The economic cycle comprises natural fluctuations in the macroeconomy, 
growing and contracting due to changes in business conditions. In a growing 
economy, business is blooming with a subsequent production and service, 
economic growth, often resulting in increased labor supply and a lower 
unemployment rate. For various reasons, the economy may contract 
suddenly, even to the point of collapsing, with a sudden financial downturn. 
Such a sudden financial downturn is often characterized by a decrease in 
GDP, lower income, an increase in the unemployment rate and individual 
financial difficulties. The largest economic downturn since the Great 
Depression in the 1930´s occurred in 2008. Because of its size and 
widespread effect it has been termed The Great Recession (world’s 
economic crisis); a global economic crisis that in a matter of months affected 
the economy, housing market, and employment worldwide.119 Such major 
macroeconomic changes may be dramatic to the extent that they can be 
regarded as a societal trauma. The influence of the Great Recession varied 
on different countries, ranging from minimal impact, e.g. in Sweden and 
Australia, to a more extreme impact, e.g. in the United States, Ireland, 
Greece, Italy – and Iceland.  
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1.3.1 Health effects of macroeconomic fluctations 
Studies have shown that an individual´s financial status may affect health. 
For example, being unemployed has been linked to a 63% higher risk of all-
cause mortality in comparison with not having experienced unemployment, 
even after adjusting for health behavior following unemployment.120 Also, 
socioeconomic status (SES) has been found to be a strong indicator for 
cardiac and vascular health, with low SES increasing risk for heart disease121 
and type 2 diabetes.122 Despite this, the effect of macroeconomic conditions 
on population health is not clear-cut. Although one might believe that health 
improves in booms and worsens during economic crises, the evidence 
implies a more complicated picture. Studies have found that all-cause 
mortality, especially accidental deaths, may decrease during hard economic 
times123,124 and  Ruhm et al. have shown that modifications in lifestyle, such 
as decreased smoking and alcohol consumption, possibly due to lower 
income, may balance possible negative health effects.125-127 In this study, we 
will focus on mental health outcomes, or more specifically the most extreme 
mental health outcome – suicidal behavior. 

1.3.2 Self-harm and suicide attempt 
Researchers have previously argued that economic recessions may have a 
negative impact on mental health.128-130 Epidemiological studies on an 
individual level have shown that circumstances such as job loss and job 
insecurity may affect mental health,131-135 but also societal factors, such as 
labor market insecurity and raised cost of living.129,136 The 2008 Great 
Recession seems to have had effects on mental health outcome in some 
countries, with an increase in psychiatric disorders,128,137,138 substance use 
disorders,129 and psychotropic drug intake;139 all factors known to increase 
risk of suicidal behavior. An adapted model fram Haw et al.140 (figure 2) 
describes how economic recession can affect societal and individual factors, 
and the possible mechanism of increased suicidal behavior.  

Along with mental health deterioration following the 2008 economic 
recession, studies have also found an increase in self-harm and suicide 
attempts.141,142 The risk of mental health morbidities during an economic 
recession varies substantially between economic crises, countries and 
population subgroups. The rise after the 2008 recession has been most 
distinct in countries that were severely affected by the economic crisis and 
where societies were forced to implement austerity measures, such as in 
Ireland,143 and Greece, where suicide attempts peaked in 2012 and still 
remained high in 2015.144 The variation is exemplified by a study on the 



Introduction 

11 

Finnish 1990´s economic recession, where a decrease in suicide attempts, 
especially for men145 were found even though studies reported increased 
incidence of psychiatric disorders.146 Thus, the added stress associated with 
financial insecurity may especially affect the mental health and suicidal 
outcomes of vulnerable groups.141,147 In a qualitative study, Barnes et al.148 
asked participants about the trigger of their self-harm during an economic 
recession, and found that while most had a previous history of adverse life 
events, the added effect of job loss, welfare benefit changes, and severe 
financial difficulty had affected their engagement in self-harm. Similarly, 
Hawton et al. found that among individuals who harmed themselves, reported 
problems with financial status, housing debt, and job insecurity increased 
during the years 2008-2010 compared to before the recession.149 
Employment problems38 and rate may be one of the most important factors in 
that regard, with heightened self-harm and suicide attempt occurrence linked 
with rising unemployment rates.149 However, this can vary between men and 
women. A Greek study, for example, found a 36% increase in suicide 
attempts between 2009 and 2011, with a significant risk for men (p<0.001), 
but not women (p=0.165).  

1.3.3 Suicide 
Even though results have differed for all-cause mortality in prior studies, 
many have found a heightened suicide risk following economic downturns.150 
Following the 2008 Great Recession, similar results have been shown. One 
year into the recession, suicides were already higher than expected in 27 
European and 18 American countries.151 Since then, evidence has 
accumulated, indicating a general increase in suicide rates associated with 
the Great Recession,152-157 although the effect might vary between 
countries.158-160 Especially, a heightened level of unemployment rate has 
been linked with increased suicide rates,152,159,161 even indicating that the 
increase in suicide rates were highest in countries with the most pronounced 
unemployment rates during the recession.159,162 Yet, a direct causal 
relationship between unemployment rate and suicide rate during the 
recession has not been established.159,163 A study by Stuckler et al. on 
suicide rates in 26 European countries during economic crises indicated that 
investing in active labor market programs can counteract an increase in 
suicide risk despite a high level of unemployment.158  

Job-related stress probably affects subgroups of populations differently. 
The link between unemployment rate and suicide rates has been found to be 
especially strong among younger and working-age individuals.152,154,161 For 



Hildur Guðný Ásgeirsdóttir 

12 

example, in a study on an episode of mass unemployment, an increase of 
3% or more in unemployment per year was associated with a 4.5% rise in 
age-standardized suicide rates, with the largest relative increase in suicide 
being confined to younger populations.158 Furthermore, income inequality has 
been indicated to be a significant mechanism behind fluctuating suicide 
rates,164,165 and has been associated with increased suicide rates among 
older men especially during an economic recession.166 

The majority of available research further seems to indicate males to be 
more affected by increased suicide risk than females during an economic 
recession, especially younger men.162,167,168 Some studies have found 
increased risk of suicide among females following economic downturn,167,169 
while other have found women´s suicide rates to be unaffected or even 
decreased.156,170,171  

 

1.4 The case of Iceland 
Iceland is one of the Nordic countries with a population of roughly 340 
thousand inhabitants. Around 65% of Iceland´s inhabitants live in the capital 
Reykjavík, and surrounding towns in the southwest of Iceland. The rest of the 
country is sparsely populated with villages and rural areas, mainly in coastal 
areas. The health care system is mainly financed through general taxation. 

Figure 2: Possible mechanisms linking economic recession to suicidal behavior. An adapted 
model from Haw et al. 2014 
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The Icelandic social insurance system covers health insurance when medical 
help is needed, for all individuals who have lived in the country for a minimum 
of six months. Every individual with legal residence in Iceland has a personal 
identification number (PIN) and all personal and health related data are 
recorded on this unique PIN. Iceland spent 8.4 per cent of GDP on health 
care in 2012 which is less than other Nordic countries per capita.172 Still, 
Iceland has a strong health care system, as shown in a recent research on 
access and quality of health care, where Iceland ranked as the best country 
in the world.173   

1.4.1 Suicidal behavior  
With a strong health care system, Iceland has aimed to reduce suicide rates 
for a while, for example with a launched national protective plan against 
depression in 2003 and suicide prevention plan in 2018.174 Yet, similar to 
other countries, suicide rates are still considered to be unacceptably high. In 
2016, the suicide rate in Iceland was 14 per 100.000 individuals (22.3 per 
100.000 for men and 5.6 per 100.000 for women). The rate is higher than the 
global average rates (10.5 per 100.000) and a little below European average 
rates (15.4 per 100.000). In comparison to other Nordic countries, the rate in 
Iceland is similar to Sweden (14.8 per 100.000), and lower than in Finland 
(15.9 per 100.000).4,175 The suicide rate has remained stable around 10-14 
per 100.000 individuals during the last decades, excluding a peak of 16.2 
suicides per 100.000 individuals in 2000. Similar to other Nordic countries, 
suicide rates are higher among men than women, although this gender 
difference is higher (with higher rates among men) in Iceland and Finland 
than Sweden, Denmark and Norway.4 Less is known about the prevalence of 
self-harm and suicide attempts in Iceland. Previous research has investigated 
hospital attendance due to poisoning. A study conducted  in 2002 found 2.88 
cases of poisoning per 1.000 inhabitants,176 and same authors found in a 
prospective study in 2017 that the incidence rate was similar 11 years later, 
or 3.05 per 1.000 in habitants.177 Another study indicated that hospital 
attendances due to paracetamol overdose decreased from 30 per 100.000 in 
2004 to 16 per 100.000 in 2009.178 An Icelandic study on suicide risk among 
individuals who had attended the emergency department of Landspitali 
University Hospital, indicated that those who had received a diagnosis of a 
psychiatric disorder, alcohol or drug intoxication, were found to be at 
increased risk of later suicide, including fatal poisoning.179 

Icelandic studies on suicidal behavior have mainly focused on self-harm 
and attempted suicides among adolescents.180,181 In 2013, an Icelandic self-
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assessed questionnaire study found that among adolescents aged 16-19 
years, 10% of girls and 7% of boys reported having attempted suicide.181 As 
the suicide rates among the youngest individuals have risen worldwide, there 
is great concern regarding the mental health of this age-group in Iceland as in 
other countries. A report from the Directorate of Health in Iceland, conducted 
in 2018, on self-assessed psychological morbidity among college students, 
found that self-harm among Icelandic female students had increased during 
the last years, with currently 13% reporting at least five self-harming episodes 
during their lifetime. Moreover, 12% of female students and 7% of male 
students had attempted suicide. A number of students reported that an 
individual close to them had attempted suicide (40% of female students and 
26% of male students), which was found to be among the strongest risk 
factors for having attempted suicide. Other risk factors were if individuals had 
scored high in on self-reported depression and anger and had reported 
history of sexual abuse, low parental support, and substance abuse. Not 
being heterosexual and having another country of origin than Iceland further 
increased the risk of suicide attempt.182 A literature review did not identify 
other studies on adult´s self-harm or suicide attempts in Iceland.  

1.4.2 Trauma, stress and health  
Knowledge on the overall prevalence of traumatic life events in Iceland is 
limited. Studies have however investigated specific traumatic events such as 
natural disasters and interpersonal trauma. Findings from these research 
include various health effects, such as increased distress, psychological 
reactions, and PTSD symptoms, following major earthquakes,183,184 volcanic 
eruptions,185 and catastrophic snow avalanches.96 Studies have also found 
indications of an increased risk of mental health morbidity following 
interpersonal trauma in Iceland, such as interpersonal violence186 and 
childhood sexual abuse.187 In an Icelandic annual report on victims seeking 
help at a counseling and information center for survivors of sexual violence in 
2013-2017 (280-380 individuals seek help each year), 20-24% reported at 
least one suicide attempt.188 A history of sexual abuse and family violence 
has also been associated with an increased risk of substance use, self-injury, 
and suicide attempts among 16-19 year-old Icelandic students.180 To our 
knowledge, no studies have investigated the association of different types of 
traumatic life events and suicidal behavior in Iceland.  
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1.4.3 The economic collapse in Iceland as a stressful life event 
Iceland was hit especially hard by the Great Recession in 2008. The months 
and years leading up to this can be characterized by an economic boom. 
After the privatization of the Icelandic banking sector in 2003, it expanded 
internationally and became a popular investment place due to high interest 
rates, a stable political environment, and good sovereign ratings. With free 
capital flow in a small economy, the country´s balance sheet grew rapidly and 
the lending and issued bonds during those years resulted in a banking sector 
that was four times the size of the country´s GDP.189 The increase in the 
aggregate size of the three biggest banks is presented in Figure 3.190  

In addition to the dramatically expanded banking sector, the country´s 
annual GDP growth was over 6% (Figure 4). Unsustainable imports and level 
of consumption of international products were much higher than the level of 
local production. This resulted in a rapid growth of macroeconomic imbalance 
and a trade deficit.189 Quarterly information of the country´s Balance of Trade 
during these years is presented in Figure 5 (see detailed information on 
Balande of Trade in 3.2.5). When the global economic crisis set in, it affected 

Figure 3: Aggregate size of Iceland´s three biggest banks during the years 2001-2008 
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the world credit´s market and the prices of investments of the Icelandic banks 
(which had now become international investment banks) fell rapidly. As a 
consequence, in October 2008, the Icelandic economy collapsed. On 
October 6th, the Prime Minister of Iceland announced to the nation in a live 
television broadcast, that the banking sector was in a dangerous situation, 
and that despite government efforts to improve the situation, there was a real 
threat of national bankruptcy. He ended his speech with the ominous words 
“God bless Iceland”.191 Many Icelanders remember this moment as the 
beginning of a new way of living.  

Within a week from October 6th, the country´s banking system had fallen 
and three of the largest banks had been nationalized. The Icelandic króna 
lost 40% of its value, resulting in a severe currency crisisand a large increase 
in national debts.189 The Central Bank increased their interest rate, resulting 
in inflation, increase in household debts and decreased consumer spending. 

For individuals working in the economic and banking sector, suspicion of 
this threat had possibly already risen, with worldwide changes occurring in 
the financial market. For the majority of Icelanders however, the news was 
unexpected, and for some even experienced as traumatic. The following days 
and weeks after the revelation of the critical situation were filled with 
unsecurity and worries for a majority of the population. Furthermore, the 
general public learned that the rapid growth of the bank´s balance sheets had 
reached far out of their control, and that one of the reasons for the lending 
portfolios size had been the banking sector’s belief that it would receive 
sovereign support in time of crisis. Anger towards authorities and accusations 
of corruption and lack of surveillance therefore became apparent and 
increased in the weeks and months following the collapse. A common fear 
was that due to negligence of the authorities, the consequences of the 
economic collapse would land on the population. 
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Figure 4: Gross Domestic Product in Iceland during the years 2002-2014.  
The dotted line represents the economic collapse in October 2008 

Figure 5: Balance of Trade in Iceland during the years 2002-2014.  
The dotted line represents the economic collapse in October 2008 
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During the four months following the collapse, roughly 10% of the population 
participated in demonstrations protesting against the government and 
banking system actions. Those demonstrations resulted in the resignation of 
the government in January 2009 and new elections in April 2009. 
The Icelandic recession was in many ways different to other crises. Despite 
these dramatic economic changes and the size of the collapse, the Icelandic 
economy recovered fast.136 Already in 2011, GDP started rising again (Figure 
4), and even though unemployment rates had more than doubled (from 2% to 
9%), it balanced back to 5% in 2014.192 (See Figure 6)  

This was in part due to the fact that the devaluation of the country´s 
currency enhanced exports and encouraged travelers to visit now less 
expensive Iceland. Consequently, tourism has now become one of the 
country´s largest income factors.  

1.4.4 Health effects in Iceland 
To date, several studies on health effects following the economic collapse in 
Iceland have been performed. Two of these found an increased risk of 
depressive symptoms among both genders and an increase in high-stress 
levels among women193,194 in 2009, compared to 2007. Among the many 
individuals who lost their job in the financial sector, women more frequently 
reported being shocked by the lay-off and were more likely to experience 
financial stress than men.195 A study on cardiac emergency department 
attendance during a 10 week period around the collapse found an immediate 
40% increase in female attendance during the week of the collapse, while 

Figure 6: Unemployment rate in Iceland during the years 2002-2014.  
The dotted line represents the economic collapse in October 2008 
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male attendance seemed less affected.196 Furthermore, Eiriksdottir et al. 
found that compared to the years before the economic collapse (2005-2008), 
the risk of hypertension and use of betablockers during pregnancy increased 
throughout the first year following the collapse, but not in the subsequent 
years.197 They also found a risk of low birth weight, indicating reduced fetal 
growth rate, possibly due to increased stress.198 It can thus be said that the 
first Icelandic studies found a certain female stress-effect, not observed at the 
same level for men.  

However, some studies have shown higher risk of negative health effects 
among men as well. Compared to pre-collapse, Asgeirsdottir et al. showed 
an increased risk of hypertension among men post-collapse136 and a delayed 
effect for women.199 Also, the adverse health effects of the collapse were 
more pronounced among lower-income individuals than high-income, 
especially for men.200 Sickness absence increased after the collapse among 
both genders, especially in workplaces that had experienced downsizing, 
such as in the banking sector.201 A study on employees in the financial sector 
found that the psychological health of people who remained employed was 
worse than among those who had been laid off,202 especially when they were 
working at downsizing and rebuilding the workplace.203 Generally, however, 
individual´s happiness did not seem to worsen right after the collapse in 2009 
compared to 2007, except for those who were hit the hardest financially.204 
After studying infant mortality, disease incidence and psychological health 
among children after the economic collapse and comparing to before the 
collapse, Gunnlaugsson et al. did not find these outcomes to be affected 
among Icelandic children.205   

Studies on health behaviors have shown that behaviors such as 
consumption sweets, fast food, and sugared drinks diminished in 2009, 
shortly after the collapse, compared to before the collapse.136 Except for 
consumption of  sweets, all of these factors further continued to decline in 
2012 compared to before the collapse.136,206 Also, a reduction was found in 
smoking and alcohol consumption post-collapse compared to pre-
collapse.207,208   

Taken togher, the evidence for the role of a major societal change, such 
as Iceland experienced, on the population´s health remains somewhat 
equivocal. Existing research clearly suggests that the risk of various negative 
psychological outcomes may increase, while data are scarce on long-term 
outcomes and potentially different effects on gender and different age 
groups. Furthermore, even though the effect of traumatic stress on mental 
health has been well established, knowledge of the different traumatic life 
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events in Iceland on extreme mental health outcomes such as suicidal 
behavior has been limited. The special circumstances of the Icelandic 
economic collapse in terms of magnitude and velocity, along with the 
opportunity of obtaining unusually comprehensive data on the health of 
Icelanders, creates a unique opportunity to investigate the effects of 
stressful/traumatic life events on suicidal behavior. 
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2 Aims 

The overarching aim of this PhD study was to investigate the association 
between stressful/traumatic life events and suicidal behavior. Firstly, we 
wanted to examine the prevalence of suicidal thoughts, self-harm and suicide 
attempts and its association to previous traumatic life events in an Icelandic 
sample. In addition, using registry data, we aimed to evaluate the association 
between a specific stressful event in Iceland, the economic collapse in 2008, 
and suicidal outcomes. By including aggregate economic variables in our 
analyses, we aimed to investigate whether the severe economic changes 
during the years surrounding the economic collapse affected the rate of self-
harm, suicide attempts and suicide in Iceland. The research resulted in three 
individual studies, with specific aims:  

 
I. To study the lifetime prevalence of suicidality (suicidal thoughts, self-harm 

and suicide attempt) and traumatic life events (Study I), attendance rate of 
self-harm and suicide (Study II), and mortality rates due to suicides (Study 
III) in an Icelandic population.  

 
II. To study the association between stressful/traumatic events and suicidal 

behavior in the Icelandic population, with respect to type of event and 
gender. (Study I) 

 
III. To explore potential changes in rates of hospital attendances due to self-

harm and suicide attempts in Iceland during a 10-year period of major 
economic transition, surrounding the 2008 economic collapse. Furthermore, 
to investige whether potential changes were due to the extreme changes in 
the economic climate. (Study II) 

 
IV. To exlore potential changes in suicide rates in Iceland during a 12-year 

period surrounding the 2008 economic collapse. Furthermore, to evaluate 
whether potential changes in suicide were affected by the extreme economic 
transition, including a major economic crisis and recession. (Study III)
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3 Materials and methods 

This PhD study is based on three different data sources: 1) Questionnaire 
data from the Stress and Gene Analysis Cohort (SAGA) (study I), 2) Registry 
data from attendance register from the National University Hospital in 
Reykjavik (study II), and 3) Registry data from The Causes of Death register 
(study III). A summary of study characteristics is presented in Table 1. All 
studies were conducted in Iceland.  

 

Table 1: Overview of study characteristics 
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3.1 Study I  

3.1.1 The SAGA Cohort - Questionnaire data 
The principal aim of the SAGA Cohort was to investigate the impact of stress 
and trauma on health. More specifically, we wanted to look at 1) the lifetime 
prevalence of various trauma and major adversities among Icelandic women, 
2) the health consequences suffered by women exposed to trauma or major 
adversities and 3) the genetic contribution to varying health trajectories 
following exposure to trauma. The main study is ongoing and started in 
spring 2018 where all women living in Iceland, 18-69 years (approximately 
110,000 women) are invited to participate in the study.  

In spring 2014, we initiated a pilot phase for the study, collecting data from 
both women and men. The pilot project was a collaborative effort between 
the University of Iceland, the Icelandic Cancer registry and deCODE 
genetics. In total, 1640 individuals were invited to participate between 
February and April 2014. The data collection in the pilot study was two-fold; 
first through a self-reported, validated, web-based questionnaire and 
secondly, through a clinical visit with bio-sample collection and simple 
biometric measures conducted at the Cancer Detection Clinic. Before the 
clinical visit, the participant finished the online questionnaire which included 
comprehensive questions divided into 8 sections: 1) Background, 2) Lifestyle, 
3) Mental well-being, 4) Physical well-being, 5) Medication, 6) Treatments, 7) 
Sexual health and 8) Nutrition (response duration approximately 35-50 
minutes). Study I is based on SAGA pilot study questionnaire data on 
background, lifestyle and mental well-being.  

3.1.2 Setting and population  
The study population (N=1398) consisted of participants in the SAGA pilot 
study. A random sample of all women attending regular breast and cervical 
cancer screening at the Icelandic Cancer Society in February-March 2014 
were invited to participate in the study (N=742). In addition, a random sample 
of men from the Icelandic population registry living in the capital area of 
Reykjavik (N=898) were invited. The Icelandic Cancer Society´s main task is 
screening for cervical and breast cancer and a majority of all women living in 
the capital of Reykjavik accept a screening invitation.209  Except for that the 
women were recruited through their pending screening attendance and men 
by an open invitation to the general population, enrolment procedures were 
the same for both genders. First, all individuals received an invitation letter 
containing information about the study details and the questionnaire and an 
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inquiry to participate. The invitation letter was followed by a phone call from a 
professional working at the study center. A total 689 women and 709 men 
(see Table 2) met the inclusion criteria of having a listed address and 
telephone number and speaking Icelandic and received a secure link to the 
questionnaire via e-mail.  

3.1.3 Outcome measures  
The SAGA Cohort questionnaire included five single item questions related to 
suicidal thoughts, self-harm and suicide attempts. For estimating life time 
suicidality we combined answers from these questions: I) Have you ever 
seriously thought about committing suicide?, II) Have you ever harmed 
yourself deliberately because of how you felt? (for example, cut into your 
arm), III) Have you ever planned in what way you would commit suicide?, and 
IV) Have you ever tried to commit suicide? (Described in more detail in 

Table 2: SAGA Cohort recruitment, exclusion and participation 



Hildur Guðný Ásgeirsdóttir 

26 

Appendix, paper I).210 A “yes” on either lifetime suicidal thoughts (including 
suicide planning), suicidal self-harm or suicide attempt constituted a measure 
of lifetime suicidality (See Figure 7). Current suicidal thoughts were 
measured with a question from a standardized validated questionnaire, PHQ-
9:211 “Over the last two weeks, how often have you had thoughts that you 
would be better off being dead, or of hurting yourself in some way?” with the 
response alternatives: 1) Not at all- categorized as “No”, and 2) Several days, 
3) More than half the days, as well as 4) All the time categorized as “Yes”. 

Figure 7: Outcome measures of suicidality in SAGA Cohort study 

3.1.4 Explanatory measures 
Stressful and traumatic life events were measured with the assessment 
instrument Life Stressor Checklist-Revised (LSC-R.)212 This 30-item 
questionnaire covers various types of life stressors such as loss of significant 
others, exposure to natural disasters, accidents, and interpersonal, physical 
or sexual assaults. Traumatic life events were classified according to the 
DSM-5 definition on trauma-related disorders. Trauma is defined as events 
where there is either direct exposure to actual or threatened death, serious 
injury and/or sexual violence, or when individuals witness these events 
happen to others, learn that they happened to a loved one, or have 
repeatedly been exposed to details of such events.94 We classified 11 types 
of events from LSC-R as traumatic and further subcategorized them into non-
interpersonal and interpersonal trauma, see Table 3.  
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3.1.5 Covariates  
The SAGA pilot study questionnaire included questions on sociodemographic 
factors; participant´s gender, age, education, residency, marital status, 
employment and social support. We divided age into four categories; 20-35 
years, 36-45 years, 46-55 years and 56 years and older and categorized 
educational level into: Basic (elementary school), Middle (high school), 
University education (completed) and other/not stated. Residence was 
divided by postal codes into habitation in the center of Reykjavik capital, 
suburbs of Reykjavik capital and other municipalities surrounding the capital 
area. Marital status was divided into: married/cohabiting, in a relationship, 
single, widow/widower and not stated. We categorized employment status as: 
employed (including student and being on parental leave), unemployed, 
disabled/on sick-leave, retired and not stated.   

We included two questions on lifetime depressive symptoms based on the 
Composite International Diagnostic Interview (CIDI) instrument: I) In your 
lifetime, have you ever had two weeks or longer when nearly every day you 

Table 3: Traumatic life events measured with Life Stressor Checklist - Revised. 
Catagorized into interpersonal and non-interpersonal trauma according to DSM-5 
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felt sad, empty, or depressed for most of the day? and II) In your lifetime, 
have you ever had 2 weeks or longer when you lost interest in most things 
like work, hobbies, and other things you usually enjoy? Furthermore, to 
evaluate a history of psychiatric disorders, we included a question: “Have you 
had any of these psychiatric diseases?” with response possibilities that we 
categorized into: 1) Mood affective disorders (depression and bipolar), 2) 
Anxiety related disorders (including positive responses on general anxiety 
disorder, panic attacks, agoraphobia and social phobia), 3) PTSD (positive 
response on posttraumatic stress disorder), and 4) Other (positive response 
on: burnout, obsessive-compulsive disorder, schizoaffective disorder, 
schizophrenia, Asperger, Tourette, autism, personality disorder). Also, the 
Primary Care PTSD Screen (PC-PTSD) was included, which is used to 
screen for symptoms of posttraumatic stress disorder with 4 questions: Have 
you in the past month I) Had nightmares about the event(s) or thought about 
the event(s) when you did not want to?, II) Tried hard not to think about the 
event(s) or went out of your way to avoid situations that reminded you of the 
event(s)?, III) Been constantly on guard, watchful, or easily startled?, and IV) 
Felt numb or detached from people, activities, or your surroundings? A 
positive answer in 3 questions calls for a structured interview for PTSD.  The 
symptom-measures are validated213,214 and adapted to the Icelandic 
language. 

Lastly, we measured social connectedness with Berkman-Syme Social 
Network Index, a diagnostic questionnaire that measures type and frequency 
of individual´s social network with the aim of identifying those at risk of social 
isolation. The questionnaire has previously been used to evaluate social 
connectedness and health outcomes215,216 with a similar scoring approach as 
in our study, and with high predictive validity. We measured social integration 
in four different areas: partnership, friends, relatives, and participation in 
group activity. To adapt to the Iceland society where cohabiting is very 
common, we evaluated partnership specifically (single / widower/ in a 
relationship = 0, married / cohabiting = 1). Group activity was measured with 
the following question: Do you participate in any groups, such as a social 
community group, senior group, choir or hobby group? With a follow-up 
question for those answering “yes”: How often do you participate in such 
groups? where we categorized almost never / once or twice a year / every 
few months, as 0 and once or twice a month or more often = 1. Having 2 or 
fewer friends or family was categorized as 0, 3 or more = 1. The summed 
scores were a range of 0-4 which we categorized into low, medium, medium 
high and high social network level.  
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3.2 Study II 

3.2.1 The discharge data base of Landspitali – the National 
University Hospital of Iceland – Registry Data  
Study II is based on a register including all registered attendances to 
Landspitali - National University Hospital of Iceland (LUH), an academic 
tertiary hospital situated in Reykjavík. LUH serves almost all individuals that 
are severely ill from the whole country and all habitants in the main capital 
area (64% of the population in 2012). All visits are recorded electronically 
upon arrival of patients and registered by their unique personal identification 
number. During the study years, individuals who attended the emergency 
department due to a suicide attempt or self-harm would have arrived at one 
of two of the hospital´s emergency departments: Fossvogur campus Accident 
and Emergency department (ED), serving injuries and unselected acutely ill 
patients, or the Psychiatric ED, serving patients with psychiatric symptoms. 
The majority of all ED-patients receive a final diagnosis before discharge 
from the ED. In case of self-harm or suicide attempt, a psychiatrist will make 
a discharge diagnosis. In severe circumstances, the diagnosis may never be 
registered at the ED but only at a specific hospital department (e.g. the 
intensive care unit). Study II is based on all registered attendances with the 
registered diagnosis of self-harm and suicide attempt to both emergency 
departments and admissions to in-patient care through the years 2003-2012. 
Diagnoses are recorded according to International Classification of Disease, 
10th version (ICD-10). The Directorate of Health in Iceland requires thorough 
inpatient registration and data from a similar period has shown that ICD-10 
codes were provided for 98% of discharge diagnoses.217 Data was retrieved 
from Electronic Admission Records through the Saga electronic medical 
record system.  

3.2.2 Setting and population 
The study population consisted of all individuals who received a discharge 
diagnosis of self-harm or suicide attempts after attending to emergency 
department or being admitted to in-patient care at LUH, through the years 
2003-2012. We restricted our study population to individuals 18 years and 
older.   
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3.2.3 Outcome measurements 
We gathered information on all attendances due to self-harm and suicide 
attempts to LUH using ICD-10 diagnoses (outcomes of the study):  

 

We gathered information for each visit on date and time of arrival and 
discharge, and the patient´s gender, date of birth and residence by postcode. 
The majority of the study population lives in the capital area, so to evaluate 
the attendance rate per 100.000 individuals, we used the number of 
inhabitants in the capital area as a denominator. Also, to evaluate attendance 
rate for specific study groups, we retrieved information from Statistics Iceland 
on numbers of inhabitants by age and gender and evaluated attendance per 
100.000 inhabitants within each stratum. The data included self-harm both 
with or without suicidal intent, without the subjective knowledge on the 
individual’s actual intent. 

3.2.4 Explanatory measurements 
The severe economic collapse in Iceland was defined as a negative stressful 
event. October 6th 2008 was the day the Prime minister publicly announced 
the imminent financial threat.191 Because this date marks the definite starting 
point of the economic collapse, we used it to categorize the study periods into 
a pre-collapse period (January 1st, 2003 to October 5th), which was 
considered unexposed to the economic crisis. The post-collapse period 
(October 6th, 2008 to December 31st, 2012) was considered as exposed to 
the economic recession. Individuals who self-harmed, attempted or commited 
suicide before this date were therefore considered unexposed, and those 
with these outcomes after this date were considered as exposed. 

3.2.5 Covariates 
For all hospital attendances, medical records are registered by ID-numbers 
containing information on the patient´s age. We further gathered information 
for each visit on date and time of arrival and discharge, and the patient´s 
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gender and residence by postcode. Age was divided into age groups: 18-25 
years, 26-35 years, 36-45 years, and 46 years and older. Place of residence 
was divided by postal codes into habitation in Central Reykjavik, suburbs of 
Reykjavik area, other municipalities of the greater capital area and areas 
outside the capital area.  

To evaluate the association between macroeconomic surrounding and 
rate of self-harm/suicide attempt, we retrieved information from Statistics 
Iceland on economic indicators. Statistics Iceland was founded in 1914 and is 
the center for official statistics in Iceland. With the leading role to conduct and 
coordinate official statistics, it publishes data information on the country´s 
economy and population. With the aim to aid economic analysis and policy 
making, Statistics Iceland collects data on national accounts, providing a 
coherent set of macroeconomic accounts based on internationally accepted 
concepts. We retrieved traditional aggregate economic indicators on a yearly 
basis of two economic conditions; unemployment rate and GDP. While those 
are the two main indicators of business cycles used in the literature, the 
special circumstances of a trade surplus and the Icelandic debt crisis called 
for addressing other aspects for completeness. We therefore also used 
Balance of Trade on quarterly basis to measure potential aggregate 
explanation for the found effects.218  

3.3 Study III  

3.3.1  The Causes of Death Register - Registry data  
The Causes of Death Register contains information on all deaths occurring in 
Iceland from 1911, based on ICD-10 diagnostic codes retrieved from death 
certificates. The register is held by the Directorate of Health in Iceland, a 
government agency that amongst other functions, collects and processes 
data on health. All death certificates are registered by individual ID-number, 
and are coded by a specifically trained coder, with information on gender, 
age, time of death, residence by municipalities in Iceland, along with cause of 
death. The coding has been electronic from 1971. To increase reliability, the 
Nordic Classification Centre has used the Automatic Classification of Medical 
Entities system (ACME, used to support the choice of underlying cause of 
death) since 2001 to follow up on correct manual coding in Iceland.219  
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3.3.2 Setting and population 
In study III, the study population consisted of all individuals who committed 
suicide in Iceland during the years 2002-2014 and had a legal residence in 
Iceland at time of death.  

3.3.3 Outcome measures  
The outcome measure in study III is based on all suicides registered by the 
Causes of Death registry in Iceland during the years 2002-2014, with the 
ICD-10 diagnostic codes X60-84 (Intentional self-harm) and Y87 (Sequel of 
intentional self-harm). For each individual, we retrieved data on date and time 
of death, date of birth, gender, marital status and residence by municipalities 
in Iceland. Due to incompleteness of registration on marital status, data on 
this in study III was retrieved from Register Iceland and linked to the Causes 
of Death Register. Register Iceland is operated under the authority of the 
Ministry of transport and Local Government of Iceland. It´s main purpose is to 
maintain a National Registry, which reserves information on Icelandic citizens 
by their personal identification number (PIN), such as information on gender, 
residence and marital status.  

The Causes of Death registry contains deaths for the whole Icelandic 
population. Hence, to evaluate the number of suicides per 100.000 
individuals, the suicide rate, we used the number of inhabitants in the whole 
country each year as denominator. Similarly, to evaluate the suicide rate for 
each gender and for specific age groups, we used number of inhabitants by 
age and gender, for each year, as denominator.  

3.3.4 Explanatory measures 
As in study II, stressful event of the economic collapse in Iceland was defined 
as the exposure in the study, and the date October 6th, 2008 as the starting 
point of the economic collapse. The total study period in study III is 2002-
2014, and we identified the pre-collapse period was identified as January 1st, 
2002 to October 5th, 2008 (considered unexposed to the economic crisis) and 
a post-collapse period expanding from October 6th, 2008 to December 31st, 
2014. The post-collapse period in study III is longer than that in study II. 
Because economic growth had started during the later years of the study 
period (2012-2014), and because the pre-collapse period was characterized 
by an economic boom that peaked during the last year prior to the economic 
collapse, we further divided the total study period in study III. The pre-
collapse period, characterized by a stable economic period and an economic 
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boom, was divided into two periods: period1: 1.1.2002 - 20.05.2005, period 2: 
21.05.2005 - 05.10.2008. The post-collapse period, characterized by an 
economic crisis period and a recovery period, was divided into two periods as 
well: period 3: 06.10.2008 - 18.11.2011, and period 4: 19.11.2011 - 
31.12.2014.  

3.3.5 Covariates 
With individual data on gender, age, date and time of death, residence and 
marital status, we categorized age of death into 4 age groups (age 25 years 
and younger, 26-45 years, 46-65 years, and older than 65 years). Place of 
residence was categorized into 1) Reykjavik Capital area, and 2) Rural 
Iceland (North West Iceland, North East Iceland, South West Iceland, South 
Iceland and South Peninsula). Marital status was categorized into: 1) 
Married/Cohabiting, 2) Other (Single/Widowed/Separated/Divorced and 
Unknown). As in study II, aggregate information on unemployment, GDP and 
BoT were furthermore used to evaluate changes in suicide rates associated 
with changes in economic surrounding.  

3.4 Data analysis  
In all studies, we used descriptive statistics to evaluate the demographic 
background of the study group and either t-test or Chi-square test to evaluate 
the differences between background characteristics of the exposed/non-
exposed population. We calculated the prevalence of explanatory and 
outcome measures, for corresponding specific characteristic category in each 
study.  

To explore the association of explanatory variables and outcome in each 
study – prevalence of lifetime suicidality (study I), attendance rates of self-
harm/suicide attempts (paper II) and mortality rates due to suicides (paper III) 
- we used Poisson regression and adjusted for demographic factors. When 
evaluating the exposure of traumatic events (study I), we calculated the risk 
for each type of traumatic life event, using a comparison group that had not 
experienced an equivalent trauma type. This was done for both overall and in 
a gender stratified analysis.  

When evaluating the effects of the economic collapse (studies II and III), 
we used the timing of the collapse as a dummy variable to evaluate the risk 
of post-collapse attendance/suicide rates relative to pre-collapse. In both 
studies, we found age adjusted incidence rate by calculating incidence per 
100.000 inhabitants at the end of each year, with the number of inhabitants of 
the same gender and age group at the corresponding year as a denominator. 
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Since the majority of the study population in study II lived in the capital area, 
we used the whole population in the larger capital area as a reference group. 
In study III however, the death registry contains deaths for the whole 
Icelandic population, and we therefore used the whole population in Iceland 
as a reference group to evaluate suicides per 100.000 individuals. To 
evaluate the difference between the estimated yearly increases, we used 
Poisson regression in both studies. To evaluate seasonal variations in study 
II, we calculated incidence of hospitalizations due to self-harm per 100.000 
inhabitants for each consecutive quarter, for both periods pre- and post-
collapse. Subgoup analyses in study III had limited statistical power, thus we 
used Chi-square test to test for seasonal variability. We furthermore divided 
the pre-collapse period in study III into two periods and the post-collapse 
period into two periods, to explore both total suicides and suicides per 
100.000 individuals for each demographic factor for each period (in total four 
periods). In both study II and III, to evaluate which economic factors 
contributed to the association, we used the same method where the dummy 
variable was replaced with 1 % changes in the Icelandic economic factors; 
the nation´s unemployment rate, GDP level and Balance of trade. All 
statistical analysis were done with R statistical program.220 
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3.5 Data protection issues and ethical approvals  
Study I: The study was approved by the National Bioethics Committee in 
Iceland (Ref: VSNb2013010025/03.7) and announced to the Data Protection 
Authorities in Iceland. Approvals were furthermore obtained from SAGA 
cohort.  
 
Study II: Approvals were obtained from The National Bioethics Committee 
(ref: 12-198-V2, S1, VSNb2012110018/03.15) and the Data Protection 
Authority (ref: 2012121479HGK). Approvals were furthermore obtained from 
Landspitali-National Universtity Hospital (Tilv. 16, ÞH/eí). 
 
Study III: Approvals were obtained from The National Bioethics Committee 
(ref: 12-198-V2, S1, VSNb2012110018/03.15) and the Data Protection 
Authority (ref: 2012121479HGK). Approvals were also obtained from the 
Directorate of Health (1212023/5.6.1/gkg). 
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4 Results 

4.1 Study I - Traumatic life events and suicidality 
The main results of study I were that traumatic life events were associated 
with lifetime suicidality. The majority of the participants (76%) had at some 
point in their lifetime experienced a traumatic event. There were no definite 
differences between the study group´s demographic characteristics with 
respect to history of trauma (Study I -Table 1), except that the group with no 
history of trauma was more likely to being employed and have a university 
education (p=0.009 and p=0.002, respectively). They were also less likely to 
have a history of depression (p<0.0001), compared to the group with a 
trauma history.  

Slightly over half of the participants were female (56%). The age 
distribution was significantly different between the genders (p<0.05). 
Women´s mean age (52.6 years) was higher than men´s (45.6 years). 
Female participants also had a higher education level than men (p<0.05). 
Men had a higher prevalence of non-interpersonal trauma than women, but 
women more frequently reported a history of interpersonal trauma compared 
to men, both sexual and trauma during childhood. Women were more likely to 
having had a depressive disorder in their lifetime compared to men (18% vs. 
13%, p=0.02). Similarly, the prevalence of having experienced a two-week 
depressive period was higher among women than men (49% vs. 36%, 
p=0.0002). Even so, men had a higher prevalence of lifetime suicidality than 
women (17% vs. 11%, p=0.02), especially suicidal thoughts (p=0.001) and 
suicide planning p=0.02). (See paper I – Figure 1)  

We found overall association between having experienced traumatic life 
events and suicidality (RR 2.05, 95% CI 1.21-3.75), although statistically 
significant for men (RR 3.14, 95% CI 1.25-7.89), but not women (RR 1.45, 
95% CI 0.70-2.99). For individuals with a history of non-interpersonal trauma 
exclusively, we found a threefold risk of suicidality among men (RR 3.27, 
95% CI 1.30-8.25), but no significant risk for women (RR1.27, 95% CI 0.59-
2.70). Interpersonal trauma, on the other hand, was associated with 
suicidality for both genders (RR 2.97, 95% CI 1.67-5.67), with higher relative 
risk increase for men (RR 4.30, 95% CI 1.68-10.98). This was true for both 
childhood trauma and sexual trauma. (See Paper I – Table 3). Similar to this, 
the prevalence of current post traumatic stress symptoms was higher among 
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men who had experienced childhood and sexual trauma, than among women 
with similar trauma history. (See table 4) For the total study group, men were 
more likely than women to report their level of social connectedness to be low 
(28% among men and 17% among women). Also, when looking at individuals 
with a history of suicidality, 43% of the men reported low social 
connectedness vs.18% of the women.  

 

4.2 Study II - Economic fluctuations, self-harm and suicide 
attempts  
The main findings for study II were that the extreme economic collapse and 
recession did not result in increased hospital attendances due to self-harm 
and suicide attempts (RR 0.95, CI 0.90-1.01), neither for women nor for men. 
In fact, among men, a slight decrease in attendance was found post-collapse 
compared to pre-collapse, when exploring attendances registered on the 
most prevalent and specific self-harming ICD-10 codes; Poisoning (RR 0.87; 
CI 0.78-0.97) and intentional self-harm (RR 0.76; CI 0.62-0.92). (See paper II 
– Table 2)  

Among women, a slight decrease in attendance rate was seen pre-
collapse and it continued during the post-collapse period. The difference 
between the two periods (pre- and post-collapse) was therefore small 
(p=0.93). For men however, the difference was substantial between periods 

Table 4: Prevalence of current PTSD symptoms according to the Primary Care 
PTSD Screen, among different trauma groups and group with history of suicidality 
in SAGA cohort population 
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(p=0.007), characterized by an increase in attendance before the economic 
collapse, peaking during the economic boom, and decreasing again post-
collapse. (See paper II – Figure 2)  

Consequently, sudden changes in economic indicators, such as 
increasing unemployment rate and BoT during the economic recession, did 
not increase risk of attendance. In fact, an inverse association was found 
between an increase in those indicators and self-harm and suicide attempts 
among men (unemployment rate; RR: 0.84; 0.76-0.93 and BoT; RR: 0.81; 
0.75-0.88). This association was not seen among women. (See Figure 8)  

 

4.3 Study III - Economic fluctuations and suicides  
The main results of study III were that following an economic boom during the 
pre-collapse years followed by a sudden economic collapse and recession 
did not affect suicide rates in Iceland. The mean suicide rate during the whole 
study period (2002-2014) was 14 per 100.000 individuals, 21 per 100.000 for 

Figure 8: Attendance rate to Landspitali University Hospital due to self-harm and 
suicide attempts (above) and Balance of Trade (below) in Iceland during the years 
2003-2012. The dotted line represents the economic collapse in Iceland in October 
2008 



Hildur Guðný Ásgeirsdóttir 

40 

men and 7.3 per 100.000 for women. The rate was highest in the age group 
46-65 years (19.3 suicides per 100.000 individuals). (See paper III, Table 1) 

We found no increased risk of suicides post-collapse compared to pre-
collapse (RR 1.12; CI 0.94-1.35), neither for men (RR1.18; CI 0.96-1.46), nor 
forwomen (RR 0.96; CI 0.67-1.38). However, when evaluating the risk by age 
group, an increase in suicide rates was seen for the age group 65 years and 
older (RR 2.02; CI 1.19-3.56). Gender specific analyses revealed that this 
risk was only significant for men (RR 2.31; CI 1.24-4.57, for women RR 1.30; 
CI 0.45-3.94). Furthermore, we found increased risk of post-collapse suicides 
among single men, all ages (RR 1.31; CI 1.03-1.67), but not for women. For 
these groups at risk, a high point in suicide rate was found during the period 
of economic recovery (Figure 10 and 11). When evaluating changes in 
suicide risk associated with changes in economic variables, economic growth 
characterized by 1% changes in GDP was associated with an increase in 
suicides among individuals age 26-45 years (RR 1.9; CI 1.09-3.38) and 
among men 65 years and older (RR 5.3; CI 1.91-16.47).  
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Figure 9: Suicide rates per 100.000 among married and un-married individuals in 
Iceland 2002-2014 

 

Figure 10: Suicide rates per 100.000 by age group in Iceland 2002-2014
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5 Discussion 

The results of our studies on the Icelandic population indicate that having 
experienced a traumatic life event, especially trauma of interpersonal nature, 
increases the likelihood of suicidality (i.e. suicidal thoughts, self-harm and 
suicide attempt). The results further indicate an association for trauma of 
non-interpersonal nature and suicidality for men, but not women. In addition, 
our findings of this thesis show that a dramatic economic collapse did not 
seem to increase suicidal behavior, i.e. hospital attendance due to suicide 
attempts and self-harm. In fact, an inverse relationship was found with rising 
unemployment rates during the economic recession and attendance rates 
due to self-harm and suicide attempts among men. Moreover, in contrast to 
results from numerous studies following the worldwide 2008 Great 
Recession, overall suicide rates were not affected by the major economic 
collapse in Iceland. Indeed, when exploring self-harm, suicide attempts and 
suicide rates in association with macroeconomic variables, the increased risk 
of suicidal behavior seemed associated with a growing economy or economic 
boom. We found that the male attendance rates due to self-harm and suicide 
attempts were indeed at a high point shortly before the economic collapse, 
close to the peak of the economic boom. Likewise, the risk of suicide among 
single and older men increased with the rising and recovering economy, after 
the economic recession.  

5.1 Suicidal behavior 
Information on the prevalence of suicidal behavior among adults in Iceland 
has been limited. In our study on any lifetime suicidality (suicidal ideation or 
planning, self-harm, and suicide attempts), we found an overall prevalence of 
13.3%, which is in agreement with previous studies in other developed 
countries, indicating a lifetime suicidality prevalence of 12-20%.11,12,18 In total, 
5% in our study reported having current suicidal thoughts. This is higher than 
what was found in data from the WHO World Mental Health Survey 
(N=108.701), reporting a 12-month prevalence of 2% in high-income 
countries.22 During the whole study period in our investigation, the mean 
suicide rate for Icelandic women was slightly under global rates (7.3 vs. 8 per 
100.000). Men´s rate, however, was higher than what global male rates 
suggest (21 vs. 15 per 100.000). In fact, while women´s rate has declined in 
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Iceland during the later years, men´s rate has continued to rise (5.6 vs. 22.3 
per 100.000 in 2016), resulting in the highest male-female ratio in the Nordic 
countries,4 comparable to the ratio in the US (4:1).50  

Numerous factors may affect the risk of suicidal outcomes, such as socio-
economic status, mental disorders, age, and gender. Coherent with other 
studies, we found that the prevalence of suicidality (suicidal thoughts, self-
harm, and suicide attempts) was higher for less educated groups, single 
individuals, individuals who were currently unemployed, disabled or on sick 
leave, and among those who reported a current or lifetime history of 
psychiatric disorders (Study I).21,26,50  

5.2 Types of traumatic and stressful life events   
We found that lifetime exposure to trauma was associated with suicidal 
behavior. These findings lend support to an extensive litterature on the role of 
traumatic stress on suicidal behavior, including childhood trauma being linked 
to a heightened risk of suicidal behavior later in life.221 While interpersonal 
trauma was associated with suicidal behavior risk among both genders in our 
study, non-interpersonal trauma did not seem to have the same effect. This 
was expected, since previous research has indicated that interpersonal 
trauma (e.g. sexual abuse, emotional and physical violence), seems to have 
a stronger impact on suicidal behavior outcomes,222-226 compared to trauma 
that is of accidental or environmental nature.227 For example, Belik et al. 
reported an association between trauma that involved interpersonal violence 
and suicide attempts among military personnel, while this connection was not 
seen for other trauma types such as working in combat, experiencing a car 
accident or a natural disaster.228 In contrast, our findings suggest that non-
interpersonal trauma seem mainly associated with suicidal behavior among 
men, but not women. These gender differences may seem surprising but may 
be explained by several factors. First, a higher likelihood of risky behavior, 
e.g. reckless driving, is a more common self-harming method for men 
compared to women,229 and this may explain the higher association between 
serious accidents and suicidal behavior among men. Secondly, the sudden 
loss of a loved (e.g. losing a spouse), has been shown in a number of studies 
to increase the risk of suicide to a greater extent for men than women.230-232  
Losing a family member by suicide (one type of sudden death), can increase 
the risk of suicidal outcomes,71 possibly to a greater extent for men.46 
Following natural disasters, studies have indicated an initial drop in suicidality 
following the event, while others have found a delayed rising effect on suicide 
attempts.233 Gender-specific differences have not been evident,233 even 
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though some studies have found an increased risk for suicide attempts and 
suicides among women following natural disasters, but not men.234,235   

5.2.1 The role of gender and psychiatric morbidity 
Women more frequently reported a history of depressive morbidity than men 
in study I, which is coherent with previous research reporting a higher 
prevalence of major depression among women than men.60,63 Studies have 
however suggested that men´s depression rates may be 
underdiagnosed.17,236 Men may experience symptoms of depression that 
have not been considered typical for depression and are often 
misunderstood, such as anger and self-medication with drugs and alcohol. 
Possibly, traditional depressive symptomsand diagnostic criteria may not 
describe men´s experience of depression.59 This could result in a biased 
lower prevalence and possibly lower understanding of the depressed 
individual. Also, women are more likely to meet criteria for PTSD,100 resulting 
in a twofold risk of PTSD for women compared to men.237 Men are however 
less likely to seek help for mental health problems after trauma.238 In study I, 
we found that only women reported having been diagnosed with PTSD. Yet, 
the prevalence of current PTSD symptoms was higher among men than 
women with a history of childhood and sexual trauma (respectively 29 vs. 
22% and 36% vs. 22%, respectively, see Table 2). Interestingly, for these 
types of trauma, we found a higher likelihood of suicidal behavior among men 
than women. The role of gender in the association of PTSD and suicidal 
behavior is still unclear and it is reasonable to believe that social factors play 
a vital role. 

Studies have shown that the lack of social support after a traumatic 
incidence can increase the risk of health problems,239 and social support 
occurring after a traumatic event can be more important than prior to the 
trauma for buffering symptoms of PTSD.102 Social connectedness can 
influence health in a positive,240,241 and when measuring social 
connectedness in study I, we found gender differences in the group with a 
history of trauma, characterized by a lower level of social connectedness 
among men compared to women.  

Our gender-specific results on interpersonal trauma, especially childhood 
and sexual trauma, with a stronger risk for suicidal behavior observed among 
men than women after non-interpersonal trauma add significantly to the 
existing literature and motivate further studies on gender-specific 
mechanisms. A higher likelihood of suicidal behavior in association with a 
history of traumatic life events is still a fact for both genders. This emphasizes 
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the importance of psychological follow-up for both genders after traumatic life 
events to minimize suicidal risk, especially among vulnerable groups with 
psychiatric co-occurrence. 

5.3 Economic boom, collapse and recovery in Iceland 
Our results on the effects of economic collapse and surrounding economic 
fluctuations are noteworthy in relation to other countries severely hit by the 
2008 Economic Recession. One notable difference between the Icelandic 
context and other settings should, however, be kept in mind. Iceland is a 
small open economy with its own currency. Fluctuations in the local currency 
can lead to substantial changes in living conditions that are not due to the 
level of production within this economy. In other words, consumption and 
production levels are not always as interrelated as in other contexts. This was 
the case during the time under examination in studies II and III. During the 
years leading up to the collapse, there was a continual trade deficit, adding to 
the experienced prosperity within the country, where locals were consuming 
substantially more of goods and services than represented by the level of 
local production. The collapse thus led partly to a debt crisis and a trade 
surplus. It is not theoretically clear if this matters or not, as potential effects of 
a business cycle on health may be fully due to labor-market effects. However, 
this is not known, and we thus acknowledge that the added pre-collapse 
boom and post-collapse hardship and quick recovery, may be a partial 
pathway to psychological health outcomes. This was the reason for the 
inclusion of economic variables, and especially the balance of trade (BoT) 
measure as a potential aggregate explanation for the found effects.  

5.3.1 The Boom  
Our results indicating a high-point in self-harm and suicide attempts among 
men during the major economic boom (study II) were somewhat unexpected. 
The extraordinary circumstances, high workload, working hours and high 
pressure “to achieve” may have resulted in these negative outcomes. These 
factors may have been extreme, primarily in the financial sector. During the 
height of the boom, some may potentially have suspected the seriousness of 
the situation, adding financial stress and unemployment insecurity to risk 
factors of mental health morbidity. A stressful psychosocial working 
environment and job insecurity, with high demands and low control, has been 
shown to have negative long-term consequences on health.242 Still, these 
stressors should have affected women as well, as the genders’ employment 
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participation rate is equal in Iceland and women´s participation in the job 
market is among the highest in the OECD countries.  

Some factors may possibly explain the gender differences in heightened 
attendance rate due to self-harm and suicide attempts during the boom. The 
majority of the individuals working in the financial sector were males and 
employment insecurity has been linked to suicidal behavior, mainly among 
men. The literature has further suggested that men are more materialistic 
than women and tend to place importance to conspicuousness of product 
use.243 Men are also more likely to impulsively buy leisure items that 
demonstrate independence and activity.244 The high expenditure as a norm 
and an elevated standard of living during the consumption boom may 
therefore have resulted in higher spending, debt and social pressure among 
men than women – which eventually may possibly have influenced risks of 
suicidal behavior. Furthermore, alcohol consumption was higher during the 
pre-collapse years than the post-collapse years.207 Men tend to use alcohol 
as a means to reduce stress, and alcohol consumption has repeatedly been 
associated with suicidal behavior.21 

5.3.2 The collapse 
Based on the above, if true, it can also explain why the attendance rate in 
self-harm and suicide attempts (study II) decreased among men following the 
economic collapse – and why the male effect follows a pattern of some 
macroeconomic variables, specifically GDP and BoT and an inverse pattern 
with the unemployment rate. In contrast, most studies have however reported 
a pattern of increased rates of male suicide or suicide behavior with 
increasing unemployment during recession. In Iceland, both genders may 
have been protected in the Great Recession by several factors, social and 
individual.  

In considering the special pre-collapse circumstances in Iceland, it should 
be kept in mind that the post-collapse recession years were unusual as well. 
Due to the major conversion and shock of the sudden economic change, the 
government responded quickly with policy measures following the collapse. 
Instead of reducing public spending and implementing austerity measures, 
the government invested in social protection and started an immediate 
implementation plan.205 With the aim to monitor and act on social and 
financial effects on inhabitants, a “Welfare-watch” and labor-market programs 
were established, measures to assist and restructure individual and 
company´s debt were conducted, a special psychiatric emergency ward was 
opened shortly after the collapse and physical activity for the unemployed 
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was financially supported and encouraged. The active measures aimed 
specifically to protect vulnerable groups: the unemployed, individuals on 
benefit, children and the elderly. Investing in social protection may have had 
a protective role against suicidal behavior. This is in fact supported by the 
literature, indicating higher rates of suicidal behavior in societies where 
austerity measures were implemented during the economic crisis.169,245-247   

Even though a link between increased level of the unemployment and 
suicide rate has been reported in most studies, this association was not 
confirmed in study III. In fact, the true impact of unemployment itself has 
been doubted, and researchers have speculated in other countries on to what 
extent unemployment may contribute to rising suicide rates.160,248,249 In some 
countries, especially in Western Europe, the association has in fact seemed 
to be rather weak. This may be explained by the fact that several factors (that 
apply to Iceland) have been found to minimize the association of 
unemployment rate and suicide increase. For example, Stuckler et al. found 
that money spent on active labor-market programs in Europe during 
unemployment in economic crisis (as was conducted in Iceland) resulted in 
reduced impact of recessions on suicide rates.158 Secondly, Iceland has a 
strong welfare system, which has previously been found to reduce suicide 
risk despite rising unemployment. During the early 1990´s recession in 
Sweden and Finland, that have similarly strong welfare systems to Iceland, a 
large increase in unemployment did not affect suicide rates. Lastly, when 
evaluating the effects on suicide rates in 20 European countries, Reeves et 
al. found that a higher level of gender equality diminished the association 
between unemployment and suicide rate in times of economic crisis.250 Even 
more so, the association between rising unemployment rates and suicide 
among men was non-existent in countries with a relatively high gender 
equality, such as Sweden and Austria.250 This may apply to Iceland as well. 
Due to equal gender participation rate on the labor market in Iceland the link 
between men´s unemployment and suicide risk may weaken compared to 
other countries, where the men may be more likely to be the family’s sole 
provider.  

5.3.3 The recovering economy 
The Icelandic economy had substantially recovered during the years 2013-
2014, and our findings indicate that an increase in suicide rates among 
unmarried men occurred predominantly during those years. Marital status 
has been found to be an important indicator of mental health during hard 
times251 and married individuals may be at better health, due to more 
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financial security and steady social support. Research has suggested that 
social support is a greater protective factor for mortality risk for men than 
women.252 On a societal level, social cohesion has been found to be a 
possible protective factor for psychological morbidity during the economic 
recession.253,254 Social cohesion is generelly high in Iceland and similarly, a 
study on individual social support pre- and post-collapse in Iceland 
experienced social support was higher during the recession years compared 
to the years of economic boom.255 It is possible that most individuals will have 
recovered emotionally at the time of economic recovery and consequently, 
social connectedness may have diminished for individuals who were 
unmarried and living alone. Possibly, the unmarried men may therefore at 
that time not have enjoyed the buffering effects of social support to the same 
extent as others. 

For the older men however, most men at this age are probably retired or 
approaching retirement (the retirement age in Iceland is 67 years). 
Heightened suicide risk among men after the age of 65 years may possibly 
be related to retirement,256 although retirement would not explain a 
heightened suicide risk among this age group during economic recovery. 
However, men in this age group who might have lost their job during the 
collapse would have been at least 60 years old, an age where it might be 
difficult to find a job again before retirement. If so, the unemployment period 
for them would possibly have been longer than for other age groups, and 
increased duration of unemployment has been linked to increased suicide 
risk - especially among men and older age groups.257 Actually, an Australian 
study found, that long-term unemployment did not affect men´s suicide rates 
if unemployment was generally increased in the country. However, during 
periods of declining unemployment rates (such as during the recovery period 
in study III), men´s suicide rates increased.257 In addition, many individuals 
lost their life savings in the economic collapse. Losing pension savings at this 
age may definitely be a major stress factor, possibly affecting mental health.  

Possibly, the increase in this age group is however in no way related to 
economic fluctuations, but a part of a general trend of an aging population 
with more physical, mental and even drug-related problems.258 Yet, it would 
not explain the higher risk only observed among men and not women. Also, 
even though suicide rates are high for older individuals, global rates have the 
recent years, in fact, declined for individuals older than 65 years.259,260 

 



Hildur Guðný Ásgeirsdóttir 

50 

5.4 Strengths and limitations 
This PhD project used three rich data sources and various study designs and 
methodological approaches. Therefore, different limitations and strengths 
apply to each of these studies. As in all scientific studies it is imperative to 
thoroughly evaluate all sources of possible errors. Errors in an estimation are 
either random or systematic errors. Random error is mainly affected by the 
study size, hence the findings of a large study with limited random error is 
usually described as precise. Systematic errors are often larger than random 
errors, and mark the estimate measurement method of the study. Those 
errors are often referred to as biases.261 Appreciating systematic errors is 
important to evaluate the validity of the study – if a particular estimate in a 
study has few systematic errors it is described as valid. Biases are 
categorized into i) selection bias (misrepresentation), ii) information bias 
(misclassification), and iii) confounding. If none of the abovementioned 
biases are present in a study, random error and confounding are controlled, 
the study has high internal validity, i.e. it is liable to come to a conclusion 
which is likely to be correct for that particular study. If internal validity is 
established, it can be evaluated whether the results can be generalized to 
other population or other circumstances, i.e. wether the findings of a given 
study have external validity.261   

5.4.1 Selection bias / Misrepresentation 
Selection bias may be introduced during the procedure of selecting study 
participants, due to drop-out or non-participation during follow-up, i.e. not all 
participants will agree to join the study and not everyone sustains their 
participation throughout a study period. As a result, we cannot conclude 
whether an obtained outcome would be the same for individuals who were 
eligible but did not participate.261 In study I (questionnaire data), even though 
participation rate was relatively high, particularly for women (75%), we cannot 
ignore the possibility that non-participants were different to participants (less 
health conscious, more depressed) in a way that obscures our estimates on 
e.g. prevalence of suicidal behavior or trauma. This may limit our internal 
validity. If, and to what extent, this error affects our assessment of the 
association between trauma and suicide behavior is though hard to predict. 
Nevertheless, non-particification and gender-specific differences in 
participation (lower participation among males) is a limitation to study I.  

Women were invited through the cancer screening program at Icelandic 
Cancer Society (ICS). First, the individuals who accept a screening invitation 
might be more health conscious. We may, therefore, have an oversampling 
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of women with traumatic event exposure. Yet, women with experience of 
sexual trauma may be more reluctant to attend cervix screening,262,263 which 
may affect their participation in our study. The ICS is a well-known and 
respected society and their biggest task is screening for breast- and cervical 
cancer. Each woman in Iceland receives a screening invitation every three 
years and according to a study in 2016 on the participation rate, 76% of all 
women invited had the past five years accepted their invitation and attended 
a screening.209 Although we adjust for demographic factors in our analysis, it 
is important to note that women in our study had a similar education level, 
employment and marital status to women in the general population.264 These 
different procedures still add to the risk of selection bias and limit our ability to 
interpret and conclude on gender differences in study I. Another possible 
selection bias may be due to the self-reported outcome measure in study I. 
We may have an underreported prevalence of suicidality and the prevalence 
may be higher among non-responders.265 Nevertheless, these measures of 
prevalence of suicidal behavior in urban Reykjavik are in line with other 
studies, suggesting 12-20% lifetime prevalence of suicidal behaviors.11,12,18 

As study II and III are based on the entire, and complete registered total 
population, selection bias should not be a threat in these analyses.  

5.4.2 Information bias / Misclassification  
An information bias may occur when the information collected in a study is 
incorrect, possibly due to measuring errors.261 These errors may be 
introduced when crude measures of exposures or outcomes are used. In 
preparing our studies, we did everything possible to reduce the risk of 
measurement error, e.g. by using a validated measurements of exposure 
(Life Stressor Checklist-Revised) and outcome (Patient Health 
Questionnaire-9) to evaluate current suicidal thoughts, while adding other 
outcomes measures of lifetime suicide behavior with a single item questions. 
These single item questions have not been validated, which is a limitation to 
our study.  

In study II, we rely on complete register data on hospital attendances due 
to self-harm or suicide attempts.  Although we probably catch all severe 
cases, we probably miss less severe cases diagnosed and treated in primary 
care or not seeking care at all. Moreover, in addition information on self-harm 
and suicide attempts are collected with specific ICD-10 diagnostic codes that 
are registered by physicians. ICD-10 diagnostic codes are the standard 
diagnostic tools in medicine and widely used in epidemiological and clinical 
research. The specific diagnostic codes used for registering self-harm and 
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suicide attempts are given by a psychiatrist, increasing the internal validity of 
the suicidal measurement outcome. Registration procedure furthermore 
remained unchanged during the whole study period, which should minimize 
measuring errors risk. We can however not rule out the possibility of 
misclassification, and that some suicide attempts were in fact without any 
suicidal intent or vice versa, that suicidal individuals would never have been 
diagnosed with appropriate ICD code. Yet, it is highly unlikely that such 
misclassification would be restricted to the observed high point in the 
economic boom, or that diagnosis would decrease quickly following the 
collapse when mental health awareness was at its highest. Similar to LUH, 
The Causes of Death registry uses ICD-10 diagnostic codes, only diagnosed 
by physicians. The Causes of Death registry is considered of high-quality and 
no changes were made to the registration process of suicide during our study 
period. 

The main limitation in study II and III, however, is the measurement of 
exposure. Ecological studies such as these tend to use extensive information 
on both exposure and outcome, on large populations. This may result in an 
ecological fallacy; an error in data interpretation characterized by applying 
information to the individual level, from large population results. However, our 
small population limits our ability to evaluate and detect weak effects for 
vulnerable populations, especially on suicide mortality. 

5.4.3 Recall bias 
Recall bias is a form of information bias relevant for study I where we use 
retrospective self-reported measures of trauma or suicidal behavior during a 
lifetime. Recall-induced problems may occur, especially for older individuals 
or individuals recollecting early-life trauma and suicidal behavior (i.e. long-
distant events). As the women in our study were older they may thus be more 
prone to reall bias then men. However, after adjusting for age, education and 
other sociodemographic factors, the point estimates representing the 
association between trauma and suicidal behavior were not significantly 
changed, for either gender. Recall bias may still affect our results in study I, 
although the results were similar when focusing on current suicidality.  

When comparing participants with a history of traumatic events to 
participants with no such history, asking about psychological morbidity after 
questions on lifetime trauma might lead do differential misclassification266 (i.e. 
an overrepresentation of psychological morbidity, due to a recent recollection 
of trauma). This would lead to exaggerated observed relative risk. To avoid 
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this potential bias, we placed questions on psychological morbidity and 
suicidal behavior earlier in the questionnaire to the questions on trauma.  

5.4.4 Confounding  
A confounding factor can lead to over- or underestimation of an association 
or effect. The criteria for a confounding factors are i) it must be a risk factor 
for the outcome, ii) it must be associated with the exposure of the study, iii) it 
must not be affected by either exposure or outcome and not be a mediator in 
the causal pathway.261    

In study I, we included a rich collection of questions on possible 
confounders; age, education, marital status, previous psychological 
morbidity, and PTSD symptoms, to name a few. Controlling for demographic 
factors in study I did however not affect our results. Because psychological 
morbidity and PTSD does not fill the criteria of being a possible confounder, 
we did not include them in our adjustments. The cross-sectional design of 
study I does limit our ability to conclude on the causality of trauma and 
suicidality, although we did find similar results after conducting a sensitivity 
analysis among individuals experiencing multiple traumas and exploring the 
association for traumatic events that occurred before the first onset of suicidal 
behavior. 

In the register studies (II and III), we inevitably had less access to possible 
confounders. To estimate the effects of the exposure (economic collapse) on 
suicidal outcomes, we used the rates of the pre-collapse period as a 
reference - as an unexposed cohort. The unexposed cohort may, however, 
differ from the exposed in many ways that affect suicidal behavior, other than 
the actual exposure (i.e. the economic collapse). 261 The use of the pre-
collapse period as a reference cohort for the exposed cohort may thus have 
been confounded (numerous social factors can lead to suicidal outcomes 
during the study period, other than the exact timing of the economic 
collapse). Apart from volcanic eruptions and increased pollution, factors that 
changed parallel to the economic study periods were however probably 
changing due to the economic fluctuations, such as a change in immigration 
and unemployment level. We adjusted for changes in immigration and 
emigration as well as changes in the age distribution of the population, with 
all analyses conducted gender stratified. Furthermore, we in parallel 
conducted analyses using aggregate information on national economic 
factors to aid our interpretation of the study findings. Hence, even though we 
cannot conclude on residual confounding, the risk of various environmental 
factors should be minimal, if any.  
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Finally, due to the special circumstances of the economic boom, the 
suddenness and verocity of the collapse, and relatively quick recovery, we 
remain cautious with generalizing the findings from studies II and III to other 
cultures suffering financial meltdown. However, the added information with 
the specific features of the collapse and economic fluctuations in Iceland and 
their relation to suicidal behavior add significantly to the existing litterature.  

5.5 Public health implications and future studies  
The serious public health threat of suicides calls for refined and 
comprehensive knowledge of risk factors in order to develop coordinated 
community-based prevention strategies. Because psychiatric morbidity poses 
the greatest threat for suicidal behavior and mortality, the first aim of public 
preventive efforts is foremost mental health promotion and securing access 
to evidence-based treatment of individuals affected with psychiatric disorders.  

Our observed higher likelihood of suicidality among men with a history of 
traumatic life event, also call for a better understanding of gender-specific 
mechanisms. Future prospective longitudinal research could clarify these 
potential differences in causal effect for different types of trauma, with respect 
to gender. Our general findings on trauma effects on suicidality emphasize 
the importance to screen individuals with traumatic life events for suicidal 
thoughts, as well as for PTSD and other psychiatric disorders - which in 
combination may increase suicide risk. Especially, individuals with pre-
existing suicidal ideation, self-harm and suicide attempts should be monitored 
and helped, since they pertain a lifelong high risk of dying by suicide. Men´s 
suicidal process is shorter and they tend to choose more lethal methods of 
suicide; with our findings in mind, screening and treatment of men, wether 
under occupational pressure or after experiencing a traumatic event, may be 
particularly fruitful. Furthermore, our findings of a higher suicide risk among 
older and single men motivate further studies and health care interventions 
targetting mental health in these male populations.   

Our findings indicating increased risk of men´s suicidal behavior in 
growing or booming economy needs further research. Future studies could 
include data linkage between individual financial data and employment status 
information, which is obtainable from Statistics Iceland and information on 
psychotropic drug use from the Icelandic Medicines Registry. Another 
possibility would be to link data in studies II and III to evaluate previous 
psychiatric and suicidal history before dying by suicide, which might identify 
groups or characteristics of individuals at greatest risk during economic 
fluctuations.  
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In light of our results on suicidal outcomes following the economic 
collapse, vulnerable groups may, in fact, have been protected with before 
mentioned governmental measures. Even though further research is needed, 
our studies add a certain knowledge supporting the potentially positive effects 
of investing in social capital and social security measures following an 
economic downturn. 
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6 Conclusions 

Our findings add valuable information to the growing literature on the role of 
stressful and traumatic events, economic fluctuation and recession, on 
populations´ suicidal behavior. In contrast to the findings of most studies in 
other countries experiencing a dramatic economic downturn, our results 
indicate that despite a major economic collapse, overall/total suicidal 
behavior was not affected during the years of economic crisis. This adds 
speculations to a cultural contexts and whether each economic collapse and 
recession may impact countries as well as vulnerable subroups in variable 
ways. Our findings further add support to the increasing understanding of the 
role of personal trauma in suicidal behavior, and suggest potentially greater 
impact of these events among men. Additionally, due to gender-specific 
findings, the study raises concern on adequate psychological support and 
follow-up up of men’s health, both surrounding societal events such as 
economic collapse, and following personal traumatic events. The results thus 
highlight the importance of screening for suicidal ideation among individuals 
experiencing traumatic or stressful events, as well as screening for trauma 
history among vulnerable individuals at risk of suicidal behavior.  





59 

References 

1. World Health Organization. Preventing Suicide. A global imperative. 
Geneva, Switzerland: World Health Organization 2014. 

2. Zalsman G, Hawton K, Wasserman D, et al. Suicide prevention 
strategies revisited: 10-year systematic review. Lancet Psychiatry 
2016; 3(7): 646-59. 

3. Mann JJ, Apter A, Bertolote J, et al. Suicide prevention strategies: a 
systematic review. JAMA : the journal of the American Medical 
Association 2005; 294(16): 2064-74. 

4. World Health Organization. World Health Statistics. 2018. 

5. Jiang H, Niu L, Hahne J, et al. Changing of suicide rates in China, 
2002-2015. J Affect Disord 2018; 240: 165-70. 

6. Curtin SC, Warner M, Hedegaard H. Increase in Suicide in the United 
States, 1999-2014. NCHS data brief 2016; (241): 1-8. 

7. Legarreta M, Graham J, North L, Bueler CE, McGlade E, Yurgelun-
Todd D. DSM-5 posttraumatic stress disorder symptoms associated 
with suicide behaviors in veterans. Psychological trauma : theory, 
research, practice and policy 2015; 7(3): 277-85. 

8. Ford JD, Gomez JM. The relationship of psychological trauma and 
dissociative and posttraumatic stress disorders to nonsuicidal self-
injury and suicidality: a review. Journal of trauma & dissociation : the 
official journal of the International Society for the Study of Dissociation 
(ISSD) 2015; 16(3): 232-71. 

9. Posner K, Melvin GA, Stanley B, Oquendo MA, Gould M. Factors in 
the assessment of suicidality in youth. CNS spectrums 2007; 12(2): 
156-62. 

10. Nock MK, Green JG, Hwang I, et al. Prevalence, correlates, and 
treatment of lifetime suicidal behavior among adolescents: results from 
the National Comorbidity Survey Replication Adolescent Supplement. 
JAMA Psychiatry 2013; 70(3): 300-10. 

11. De Leo D, Cerin E, Spathonis K, Burgis S. Lifetime risk of suicide 
ideation and attempts in an Australian community: prevalence, suicidal 
process, and help-seeking behaviour. Journal of affective disorders 
2005; 86(2): 215-24. 

12. Nock MK, Borges G, Bromet EJ, et al. Cross-national prevalence and 
risk factors for suicidal ideation, plans and attempts. The British 
Journal of Psychiatry 2008; 192(2): 98-105. 



 

60 

13. Mundt JC, Greist JH, Jefferson JW, Federico M, Mann JJ, Posner K. 
Prediction of Suicidal Behavior in Clinical Research by Lifetime 
Suicidal Ideation and Behavior Ascertained by the Electronic 
Columbia-Suicide Severity Rating Scale. Journal of Clinical Psychiatry 
2013; 74(9): 887-93. 

14. Hawton K, Zahl D, Weatherall R. Suicide following deliberate self-
harm: long-term follow-up of patients who presented to a general 
hospital. British Journal of Psychiatry 2003; 182: 537-42. 

15. Christiansen E, Jensen BF. Risk of repetition of suicide attempt, 
suicide or all deaths after an episode of attempted suicide: a register-
based survival analysis. Aust N Z J Psych 2007; 41(3): 257-65. 

16. Cavanagh JT, Carson AJ, Sharpe M, Lawrie SM. Psychological 
autopsy studies of suicide: a systematic review. Psychol Med 2003; 
33(3): 395-405. 

17. Schrijvers DL, Bollen J, Sabbe BG. The gender paradox in suicidal 
behavior and its impact on the suicidal process. J Affect Disord 2012; 
138(1-2): 19-26. 

18. Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide 
and suicidal behavior. Epidemiologic reviews 2008; 30(1): 133-54. 

19. Brezo J, Paris J, Barker ED, et al. Natural history of suicidal behaviors 
in a population-based sample of young adults. Psychol Med 2007; 
37(11): 1563-74. 

20. Beck AT, Steer RA, Kovacs M, Garrison B. Hopelessness and 
eventual suicide: a 10-year prospective study of patients hospitalized 
with suicidal ideation. The American journal of psychiatry 1985; 142(5): 
559-63. 

21. Turecki G, Brent DA. Suicide and suicidal behaviour. Lancet 2016; 
387(10024): 1227-39. 

22. Borges G, Nock MK, Haro Abad JM, et al. Twelve-Month Prevalence of 
and Risk Factors for Suicide Attempts in the World Health Organization 
World Mental Health Surveys. Journal of Clinical Psychiatry 2010; 
71(12): 1617-28. 

23. O'Connor RC, Kirtley OJ. The integrated motivational-volitional model 
of suicidal behaviour. Philosophical transactions of the Royal Society 
of London Series B, Biological sciences 2018; 373(1754). 

24. Dhingra K, Boduszek D, O'Connor RC. Differentiating suicide 
attempters from suicide ideators using the Integrated Motivational-
Volitional model of suicidal behaviour. J Affect Disord 2015; 186: 211-
8. 

25. Nock MK. Self-injury. Annual review of clinical psychology 2010; 6: 
339-63. 

26. Skegg K. Self-harm. Lancet 2005; 366(9495): 1471-83. 



 

61 

27. Lusk JD, Sadeh N, Wolf EJ, Miller MW. Reckless Self-Destructive 
Behavior and PTSD in Veterans: The Mediating Role of New Adverse 
Events. J Trauma Stress 2017; 30(3): 270-8. 

28. Nada-Raja S, Skegg K, Langley J, Morrison D, Sowerby P. Self-
harmful behaviors in a population-based sample of young adults. 
Suicide & life-threatening behavior 2004; 34(2): 177-86. 

29. Hawton K, James A. Suicide and deliberate self harm in young people. 
Bmj 2005; 330(7496): 891-4. 

30. Whitlock J. Self-Injurious Behavior in Adolescents. PLos Med 2010; 
7(5). 

31. Muehlenkamp JJ, Claes L, Havertape L, Plener PL. International 
prevalence of adolescent non-suicidal self-injury and deliberate self-
harm. Child and adolescent psychiatry and mental health 2012; 6: 10. 

32. Rodham K, Hawton K, Evans E. Reasons for deliberate self-harm: 
comparison of self-poisoners and self-cutters in a community sample 
of adolescents. Journal of the American Academy of Child and 
Adolescent Psychiatry 2004; 43(1): 80-7. 

33. Oude Voshaar RC, Cooper J, Murphy E, Steeg S, Kapur N, Purandare 
NB. First episode of self-harm in older age: a report from the 10-year 
prospective Manchester Self-Harm project. The Journal of clinical 
psychiatry 2011; 72(6): 737-43. 

34. Klonsky E. Non-suicidal self-injury in United States adults: prevalence, 
sociodemographics, topography and functions. Psychol Med 2011; 
41(09): 1981-6. 

35. Klonsky ED, Oltmanns TF, Turkheimer E. Deliberate self-harm in a 
nonclinical population: prevalence and psychological correlates. The 
American journal of psychiatry 2003; 160(8): 1501-8. 

36. Swannell SV, Martin GE, Page A, Hasking P, St John NJ. Prevalence 
of nonsuicidal self-injury in nonclinical samples: systematic review, 
meta-analysis and meta-regression. Suicide & life-threatening behavior 
2014; 44(3): 273-303. 

37. Grunbaum JA, Kann L, Kinchen S, et al. Youth Risk Behavior 
Surveillance--United States, 2003 (Abridged). The Journal of school 
health 2004; 74(8): 307-24. 

38. Hawton K, Haw C, Casey D, Bale L, Brand F, Rutherford D. Self-harm 
in Oxford, England: epidemiological and clinical trends, 1996-2010. 
Social psychiatry and psychiatric epidemiology 2015; 50(5): 695-704. 

39. Haw C, Hawton K, Niedzwiedz C, Platt S. Suicide Clusters: A Review 
of Risk Factors and Mechanisms. Suicide Life-Threat Behav 2013; 
43(1): 97-108. 



 

62 

40. Tidemalm D, Beckman K, Dahlin M, et al. Age-specific suicide mortality 
following non-fatal self-harm: national cohort study in Sweden. Psychol 
Med 2015; 45(8): 1699-707. 

41. Suominen K, Isometsa E, Suokas J, Haukka J, Achte K, Lonnqvist J. 
Completed suicide after a suicide attempt: A 37-year follow-up study. 
Am J Psychiat 2004; 161(3): 562-3. 

42. Hepple J, Quinton C. One hundred cases of attempted suicide in the 
elderly. The British journal of psychiatry : the journal of mental science 
1997; 171: 42-6. 

43. Geulayov G, Kapur N, Turnbull P, et al. Epidemiology and trends in 
non-fatal self-harm in three centres in England, 2000-2012: findings 
from the Multicentre Study of Self-harm in England. BMJ Open 2016; 
6(4): e010538. 

44. Zetterqvist M. The DSM-5 diagnosis of nonsuicidal self-injury disorder: 
a review of the empirical literature. Child and adolescent psychiatry 
and mental health 2015; 9: 31. 

45. Evans E, Hawton K, Rodham K, Psychol C, Deeks J. The prevalence 
of suicidal phenomena in adolescents: a systematic review of 
population‐based studies. Suicide Life-Threat Behav 2005; 35(3): 239-
50. 

46. Oquendo MA, Bongiovi-Garcia ME, Galfalvy H, et al. Sex differences in 
clinical predictors of suicidal acts after major depression: a prospective 
study. Am J Psychiat 2007. 

47. Wang CW, Chan CL, Yip PS. Suicide rates in China from 2002 to 
2011: an update. Social psychiatry and psychiatric epidemiology 2013. 

48. Fontanella CA, Hiance-Steelesmith DL, Phillips GS, et al. Widening 
rural-urban disparities in youth suicides, United States, 1996-2010. 
JAMA pediatrics 2015; 169(5): 466-73. 

49. Qi X, Tong S, Hu W. Spatial distribution of suicide in Queensland, 
Australia. BMC psychiatry 2010; 10: 106. 

50. Hawton K, van Heeringen K. Suicide. Lancet 2009; 373(9672): 1372-
81. 

51. Mann JJ. Neurobiology of suicidal behaviour. Nature reviews 
Neuroscience 2003; 4(10): 819-28. 

52. Borges G, Nock MK, Haro Abad JM, et al. Twelve-month prevalence of 
and risk factors for suicide attempts in the World Health Organization 
World Mental Health Surveys. The Journal of clinical psychiatry 2010; 
71(12): 1617-28. 

53. Hegerl U. Prevention of suicidal behavior. Dialogues in clinical 
neuroscience 2016; 18(2): 183-90. 



 

63 

54. Isometsa ET. Psychological autopsy studies--a review. European 
psychiatry : the journal of the Association of European Psychiatrists 
2001; 16(7): 379-85. 

55. Arsenault-Lapierre G, Kim C, Turecki G. Psychiatric diagnoses in 3275 
suicides: a meta-analysis. BMC psychiatry 2004; 4: 37. 

56. Pompili M, Gonda X, Serafini G, et al. Epidemiology of suicide in 
bipolar disorders: a systematic review of the literature. Bipolar 
disorders 2013; 15(5): 457-90. 

57. Hawton K, Saunders K, Topiwala A, Haw C. Psychiatric disorders in 
patients presenting to hospital following self-harm: a systematic review. 
J Affect Disord 2013; 151(3): 821-30. 

58. Nock MK, Hwang I, Sampson N, et al. Cross-national analysis of the 
associations among mental disorders and suicidal behavior: findings 
from the WHO World Mental Health Surveys. PLoS Med 2009; 6(8): 
e1000123. 

59. Martin LA, Neighbors HW, Griffith DM. The experience of symptoms of 
depression in men vs women: analysis of the National Comorbidity 
Survey Replication. JAMA Psychiatry 2013; 70(10): 1100-6. 

60. Eaton NR, Keyes KM, Krueger RF, et al. An invariant dimensional 
liability model of gender differences in mental disorder prevalence: 
evidence from a national sample. Journal of abnormal psychology 
2012; 121(1): 282. 

61. Brezo J, Paris J, Turecki G. Personality traits as correlates of suicidal 
ideation, suicide attempts, and suicide completions: a systematic 
review. Acta psychiatrica Scandinavica 2006; 113(3): 180-206. 

62. Kuehner C. Gender differences in unipolar depression: an update of 
epidemiological findings and possible explanations. Acta psychiatrica 
Scandinavica 2003; 108(3): 163-74. 

63. O'Connor RC, Nock MK. The psychology of suicidal behaviour. Lancet 
Psychiatry 2014; 1(1): 73-85. 

64. Racine M. Chronic pain and suicide risk: A comprehensive review. 
Progress in neuro-psychopharmacology & biological psychiatry 2018; 
87(Pt B): 269-80. 

65. Haas AP, Eliason M, Mays VM, et al. Suicide and suicide risk in 
lesbian, gay, bisexual, and transgender populations: review and 
recommendations. Journal of homosexuality 2011; 58(1): 10-51. 

66. Di Thiene D, Alexanderson K, Tinghog P, La Torre G, Mittendorfer-
Rutz E. Suicide among first-generation and second-generation 
immigrants in Sweden: association with labour market marginalisation 
and morbidity. J Epidemiol Community Health 2015; 69(5): 467-73. 



 

64 

67. Mergl R, Koburger N, Heinrichs K, et al. What Are Reasons for the 
Large Gender Differences in the Lethality of Suicidal Acts? An 
Epidemiological Analysis in Four European Countries. PLoS One 
2015; 10(7): e0129062. 

68. Canetto SS, Sakinofsky I. The gender paradox in suicide. Suicide & 
life-threatening behavior 1998; 28(1): 1-23. 

69. Kupferschmid S, Gysin-Maillart A, Buhler SK, et al. Gender differences 
in methods of suicide attempts and prevalence of previous suicide 
attempts. Zeitschrift fur Kinder- und Jugendpsychiatrie und 
Psychotherapie 2013; 41(6): 401-5. 

70. Fu Q, Heath AC, Bucholz KK, et al. A twin study of genetic and 
environmental influences on suicidality in men. Psychol Med 2002; 
32(1): 11-24. 

71. McGirr A, Alda M, Seguin M, Cabot S, Lesage A, Turecki G. Familial 
aggregation of suicide explained by cluster B traits: a three-group 
family study of suicide controlling for major depressive disorder. The 
American journal of psychiatry 2009; 166(10): 1124-34. 

72. Wray NR, Ripke S, Mattheisen M, et al. Genome-wide association 
analyses identify 44 risk variants and refine the genetic architecture of 
major depression. Nature genetics 2018; 50(5): 668-81. 

73. Turecki G. The molecular bases of the suicidal brain. Nature reviews 
Neuroscience 2014; 15(12): 802-16. 

74. Antypa N, Serretti A, Rujescu D. Serotonergic genes and suicide: a 
systematic review. European neuropsychopharmacology : the journal 
of the European College of Neuropsychopharmacology 2013; 23(10): 
1125-42. 

75. Li J, Laursen TM, Precht DH, Olsen J, Mortensen PB. Hospitalization 
for Mental Illness among Parents after the Death of a Child. The New 
England journal of medicine 2005; (352): 1190-6. 

76. March-Llanes J, Marques-Feixa L, Mezquita L, Fananas L, Moya-
Higueras J. Stressful life events during adolescence and risk for 
externalizing and internalizing psychopathology: a meta-analysis. 
European child & adolescent psychiatry 2017; 26(12): 1409-22. 

77. Kessler RC, Galea S, Gruber MJ, Sampson NA, Ursano RJ, Wessely 
S. Trends in mental illness and suicidality after Hurricane Katrina. 
Molecular psychiatry 2008; 13(4): 374-84. 

78. van Heeringen K. Frontiers in Neuroscience. Stress-Diathesis Model of 
Suicidal Behavior. In: Dwivedi Y, ed. The Neurobiological Basis of 
Suicide. Boca Raton (FL): CRC Press/Taylor & Francis Llc.; 2012. 

79. Selye H. The stress of life. New York: McGraw-Hill; 1978. 

80. Sapolsky RM. Glucocorticoids and hippocampal atrophy in 
neuropsychiatric disorders. Arch Gen Psychiatry 2000; 57(10): 925-35. 



 

65 

81. McEwen BS. Protection and damage from acute and chronic stress: 
allostasis and allostatic overload and relevance to the pathophysiology 
of psychiatric disorders. Annals of the New York Academy of Sciences 
2004; 1032: 1-7. 

82. Lillberg K, Verkasalo PK, Kaprio J, Teppo L, Helenius H, Koskenvuo 
M. Stressful life events and risk of breast cancer in 10,808 women: a 
cohort study. American journal of epidemiology 2003; 157(5): 415-23. 

83. Fang F, Fall K, Sparen P, et al. Risk of infection-related cancers after 
the loss of a child: a follow-up study in Sweden. Cancer research 2011; 
71(1): 116-22. 

84. Fall K, Fang F, Mucci LA, et al. Immediate risk for cardiovascular 
events and suicide following a prostate cancer diagnosis: prospective 
cohort study. PLoS Med 2009; 6(12): e1000197. 

85. Lang J, Ochsmann E, Kraus T, Lang JWB. Psychosocial work 
stressors as antecedents of musculoskeletal problems: A systematic 
review and meta-analysis of stability-adjusted longitudinal studies. 
Social Science & Medicine 2012; 75(7): 1163-74. 

86. Song H, Fang F, Tomasson G, et al. Association of Stress-Related 
Disorders With Subsequent Autoimmune Disease. JAMA : the journal 
of the American Medical Association 2018; 319(23): 2388-400. 

87. Herane Vives A, De Angel V, Papadopoulos A, et al. The relationship 
between cortisol, stress and psychiatric illness: New insights using hair 
analysis. Journal of psychiatric research 2015; 70: 38-49. 

88. Mann JJ, Currier D. A review of prospective studies of biologic 
predictors of suicidal behavior in mood disorders. Archives of suicide 
research : official journal of the International Academy for Suicide 
Research 2007; 11(1): 3-16. 

89. Jokinen J, Nordstrom P. HPA axis hyperactivity as suicide predictor in 
elderly mood disorder inpatients. Psychoneuroendocrinology 2008; 
33(10): 1387-93. 

90. Melhem NM, Keilp JG, Porta G, et al. Blunted HPA Axis Activity in 
Suicide Attempters Compared to those at High Risk for Suicidal 
Behavior. Neuropsychopharmacology : official publication of the 
American College of Neuropsychopharmacology 2016; 41(6): 1447-56. 

91. McGirr A, Diaconu G, Berlim MT, Turecki G. Personal and family 
history of suicidal behaviour is associated with lower peripheral cortisol 
in depressed outpatients. J Affect Disord 2011; 131(1-3): 368-73. 

92. Wasserman D, Wasserman J, Sokolowski M. Genetics of HPA-axis, 
depression and suicidality. European psychiatry : the journal of the 
Association of European Psychiatrists 2010; 25(5): 278-80. 



 

66 

93. O'Connor DB, Ferguson E, Green JA, O'Carroll RE, O'Connor RC. 
Cortisol levels and suicidal behavior: A meta-analysis. 
Psychoneuroendocrinology 2016; 63: 370-9. 

94. American Psychiatry Association. Post Traumatic Stress Disorder. 
2013. http://www.dsm5.org/Documents/PTSD%20Fact%20Sheet.pdf. 

95. Kessler RC, Aguilar-Gaxiola S, Alonso J, et al. Trauma and PTSD in 
the WHO World Mental Health Surveys. European journal of 
psychotraumatology 2017; 8(sup5): 1353383. 

96. Thordardottir EB, Valdimarsdottir UA, Hansdottir I, Resnick H, 
Shipherd JC, Gudmundsdottir B. Posttraumatic stress and other health 
consequences of catastrophic avalanches: A 16-year follow-up of 
survivors. Journal of anxiety disorders 2015; 32: 103-11. 

97. Kilpatrick DG, Resnick HS, Milanak ME, Miller MW, Keyes KM, 
Friedman MJ. National estimates of exposure to traumatic events and 
PTSD prevalence using DSM-IV and DSM-5 criteria. J Trauma Stress 
2013; 26(5): 537-47. 

98. Krysinska K, Lester D. Post-traumatic stress disorder and suicide risk: 
a systematic review. Archives of suicide research : official journal of 
the International Academy for Suicide Research 2010; 14(1): 1-23. 

99. Panagioti M, Gooding PA, Triantafyllou K, Tarrier N. Suicidality and 
posttraumatic stress disorder (PTSD) in adolescents: a systematic 
review and meta-analysis. Social psychiatry and psychiatric 
epidemiology 2015; 50(4): 525-37. 

100. Tolin DF, Foa EB. Sex differences in trauma and posttraumatic stress 
disorder: a quantitative review of 25 years of research. Psychological 
bulletin 2006; 132(6): 959-92. 

101. Ozer EJ, Best SR, Lipsey TL, Weiss DS. Predictors of posttraumatic 
stress disorder and symptoms in adults: a meta-analysis. 
Psychological bulletin 2003; 129(1): 52-73. 

102. Brewin CR, Andrews B, Valentine JD. Meta-analysis of risk factors for 
posttraumatic stress disorder in trauma-exposed adults. J Consult Clin 
Psychol 2000; 68(5): 748-66. 

103. Santiago PN, Ursano RJ, Gray CL, et al. A systematic review of PTSD 
prevalence and trajectories in DSM-5 defined trauma exposed 
populations: intentional and non-intentional traumatic events. PLoS 
One 2013; 8(4): e59236. 

104. Sayed S, Iacoviello BM, Charney DS. Risk factors for the development 
of psychopathology following trauma. Current psychiatry reports 2015; 
17(8): 612. 



 

67 

105. Lopez-Martinez AE, Ramirez-Maestre C, Esteve R. An examination of 
the structural link between post-traumatic stress symptoms and chronic 
pain in the framework of fear-avoidance models. European journal of 
pain (London, England) 2014; 18(8): 1129-38. 

106. Liu RT, Miller I. Life events and suicidal ideation and behavior: a 
systematic review. Clin Psychol Rev 2014; 34(3): 181-92. 

107. Afifi TO, Taillieu T, Zamorski MA, Turner S, Cheung K, Sareen J. 
Association of Child Abuse Exposure With Suicidal Ideation, Suicide 
Plans, and Suicide Attempts in Military Personnel and the General 
Population in Canada. JAMA Psychiatry 2016; 73(3): 229-38. 

108. Fang F, Fall K, Mittleman MA, et al. Suicide and cardiovascular death 
after a cancer diagnosis. The New England journal of medicine 2012; 
366(14): 1310-8. 

109. Ajdacic-Gross V, Ring M, Gadola E, et al. Suicide after bereavement: 
an overlooked problem. Psychol Med 2008; 38(05): 673-6. 

110. Yoo Y, Park HJ, Park S, et al. Interpersonal trauma moderates the 
relationship between personality factors and suicidality of individuals 
with posttraumatic stress disorder. PLoS One 2018; 13(1): e0191198. 

111. Tosevski DL, Milovancevic MP. Stressful life events and physical 
health. Current opinion in psychiatry 2006; 19(2): 184-9. 

112. Niederkrotenthaler T, Floderus B, Alexanderson K, Rasmussen F, 
Mittendorfer-Rutz E. Exposure to parental mortality and markers of 
morbidity, and the risks of attempted and completed suicide in 
offspring: an analysis of sensitive life periods. J Epidemiol Community 
Health 2012; 66(3): 233-9. 

113. Durkheim É. Suicide. A study in sociology. London Taylor & Francis e-
Library; 2005. 

114. King M, Smith A, Gracey M. Indigenous health part 2: the underlying 
causes of the health gap. Lancet 2009; 374(9683): 76-85. 

115. Naja WJ, Aoun MP, El Khoury EL, Abdallah FJB, Haddad RS. 
Prevalence of depression in Syrian refugees and the influence of 
religiosity. Comprehensive psychiatry 2016; 68: 78-85. 

116. Jeon SY, Reither EN, Masters RK. A population-based analysis of 
increasing rates of suicide mortality in Japan and South Korea, 1985–
2010. BMC Public Health 2016; 16(1): 1. 

117. Chou YJ, Huang N, Lee CH, et al. Suicides after the 1999 Taiwan 
earthquake. International journal of epidemiology 2003; 32(6): 1007-
14. 

118. Hawton K, Harriss L, Simkin S, et al. Effect of death of Diana, princess 
of Wales on suicide and deliberate self-harm. The British journal of 
psychiatry : the journal of mental science 2000; 177: 463-6. 



 

68 

119. Keeley B, Love, P. OECD Insights: From Crisis to Recovery. The 
Causes, Source and Consequenses of the Great Recession. 2010. 

120. Roelfs DJ, Shor E, Davidson KW, Schwartz JE. Losing life and 
livelihood: a systematic review and meta-analysis of unemployment 
and all-cause mortality. Soc Sci Med 2011; 72(6): 840-54. 

121. Diaz-Toro F, Verdejo HE, Castro PF. Socioeconomic Inequalities in 
Heart Failure. Heart failure clinics 2015; 11(4): 507-13. 

122. Sommer I, Griebler U, Mahlknecht P, et al. Socioeconomic inequalities 
in non-communicable diseases and their risk factors: an overview of 
systematic reviews. BMC Public Health 2015; 15: 914. 

123. Laliotis I, Ioannidis JPA, Stavropoulou C. Total and cause-specific 
mortality before and after the onset of the Greek economic crisis: an 
interrupted time-series analysis. The Lancet Public health 2016; 1(2): 
e56-e65. 

124. Regidor E, Vallejo F, Granados JAT, Viciana-Fernandez FJ, de la 
Fuente L, Barrio G. Mortality decrease according to socioeconomic 
groups during the economic crisis in Spain: a cohort study of 36 million 
people. Lancet 2016; 388(10060): 2642-52. 

125. Ruhm CJ. Are recessions good for your health? Q J Econ 2000; 
115(2): 617-50. 

126. Ruhm CJ. Healthy living in hard times. J Health Econ 2005; 24(2): 341-
63. 

127. Ruhm CJ, Black WE. Does drinking really decrease in bad times? J 
Health Econ 2002; 21(4): 659-78. 

128. Gili M, Roca M, Basu S, McKee M, Stuckler D. The mental health risks 
of economic crisis in Spain: evidence from primary care centres, 2006 
and 2010. European journal of public health 2013; 23(1): 103-8. 

129. Frasquilho D, Matos MG, Salonna F, et al. Mental health outcomes in 
times of economic recession: a systematic literature review. BMC 
Public Health 2016; 16: 115. 

130. Navarro-Mateu F, Tormo MJ, Salmeron D, et al. Prevalence of Mental 
Disorders in the South-East of Spain, One of the European Regions 
Most Affected by the Economic Crisis: The Cross-Sectional 
PEGASUS-Murcia Project. PLoS One 2015; 10(9): e0137293. 

131. Keefe V, Reid P, Ormsby C, Robson B, Purdie G, Baxter J. Serious 
health events following involuntary job loss in New Zealand meat 
processing workers. International journal of epidemiology 2002; 31(6): 
1155-61. 

132. Lee S, Colditz GA, Berkman LF, Kawachi I. Prospective study of job 
insecurity and coronary heart disease in US women. Annals of 
epidemiology 2004; 14(1): 24-30. 



 

69 

133. Eliason M, Storrie D. Job loss is bad for your health - Swedish 
evidence on cause-specific hospitalization following involuntary job 
loss. Soc Sci Med 2009; 68(8): 1396-406. 

134. Mattiasson I, Lindgarde F, Nilsson JA, Theorell T. Threat of 
unemployment and cardiovascular risk factors: longitudinal study of 
quality of sleep and serum cholesterol concentrations in men 
threatened with redundancy. BMJ 1990; 301(6750): 461-6. 

135. Ferrie JE, Shipley MJ, Marmot MG, Stansfeld S, Smith GD. Health 
effects of anticipation of job change and non-employment: longitudinal 
data from the Whitehall II study. BMJ 1995; 311(7015): 1264-9. 

136. Asgeirsdottir TL, Corman H, Noonan K, Reichman NE. Lifecycle 
effects of a recession on health behaviors: Boom, bust, and recovery in 
Iceland. Economics and human biology 2016; 20: 90-107. 

137. Katikireddi SV, Niedzwiedz CL, Popham F. Trends in population 
mental health before and after the 2008 recession: a repeat cross-
sectional analysis of the 1991-2010 Health Surveys of England. BMJ 
Open 2012; 2(5). 

138. Mucci N, Giorgi G, Roncaioli M, Fiz Perez J, Arcangeli G. The 
correlation between stress and economic crisis: a systematic review. 
Neuropsychiatric disease and treatment 2016; 12: 983-93. 

139. Kivimaki M, Honkonen T, Wahlbeck K, et al. Organisational downsizing 
and increased use of psychotropic drugs among employees who 
remain in employment. J Epidemiol Community Health 2007; 61(2): 
154-8. 

140. Haw C, Hawton K, Gunnell D, Platt S. Economic recession and suicidal 
behaviour: Possible mechanisms and ameliorating factors. The 
International journal of social psychiatry 2015; 61(1): 73-81. 

141. Economou M, Madianos M, Peppou LE, Theleritis C, Patelakis A, 
Stefanis C. Suicidal ideation and reported suicide attempts in Greece 
during the economic crisis. World Psychiatry 2013; 12(1): 53-9. 

142. Antonio Cordoba-Dona J, San Sebastian M, Escolar-Pujolar A, Enrique 
Martinez-Faure J, Gustafsson PE. Economic crisis and suicidal 
behaviour: the role of unemployment, sex and age in Andalusia, 
Southern Spain. Int J Equity Health 2014; 13. 

143. Corcoran P, Griffin E, Arensman E, Fitzgerald AP, Perry IJ. Impact of 
the economic recession and subsequent austerity on suicide and self-
harm in Ireland: An interrupted time series analysis. International 
journal of epidemiology 2015; 44(3): 969-77. 

144. Benioudakis ES, Lykiardopoulos V, Georgiou V, et al. Suicide Attempts 
and Their Interrelation With the Economic Crisis in Chania, Greece: A 
Time-Series Analysis of the Period 2008-2015. The primary care 
companion for CNS disorders 2017; 19(1). 



 

70 

145. Ostamo A, Lahelma E, Lonnqvist J. Transitions of employment status 
among suicide attempters during a severe economic recession. Soc 
Sci Med 2001; 52(11): 1741-50. 

146. Viinamaki H, Hintikka J, Kontula O, Niskanen L, Koskela K. Mental 
health at population level during an economic recession in Finland. 
Nordic journal of psychiatry 2000; 54(3): 177-82. 

147. Kentikelenis A, Karanikolos M, Papanicolas I, Basu S, McKee M, 
Stuckler D. Health effects of financial crisis: omens of a Greek tragedy. 
Lancet 2011; 378(9801): 1457-8. 

148. Barnes MC, Gunnell D, Davies R, et al. Understanding vulnerability to 
self-harm in times of economic hardship and austerity: a qualitative 
study. BMJ Open 2016; 6(2): e010131. 

149. Hawton K, Bergen H, Geulayov G, et al. Impact of the recent recession 
on self-harm: Longitudinal ecological and patient-level investigation 
from the Multicentre Study of Self-harm in England. J Affect Disord 
2016; 191: 132-8. 

150. Oyesanya M, Lopez-Morinigo J, Dutta R. Systematic review of suicide 
in economic recession. World journal of psychiatry 2015; 5(2): 243-54. 

151. Chang SS, Stuckler D, Yip P, Gunnell D. Impact of 2008 global 
economic crisis on suicide: time trend study in 54 countries. BMJ-
British Medical Journal 2013; 347: 15. 

152. Reeves A, McKee M, Gunnell D, et al. Economic shocks, resilience, 
and male suicides in the Great Recession: cross-national analysis of 
20 EU countries. European journal of public health 2015; 25(3): 404-9. 

153. Stuckler D, Basu S, Suhrcke M, Coutts A, McKee M. Effects of the 
2008 recession on health: a first look at European data. Lancet 2011; 
378(9786): 124-5. 

154. Chan CH, Caine ED, You S, Fu KW, Chang SS, Yip PS. Suicide rates 
among working-age adults in South Korea before and after the 2008 
economic crisis. J Epidemiol Community Health 2014; 68(3): 246-52. 

155. Isabel R-P, Miguel R-B, Antonio R-G, Oscar M-G. Economic crisis and 
suicides in Spain. Socio-demographic and regional variability. The 
European Journal of Health Economics 2016: 1-8. 

156. Pompili M, Vichi M, Innamorati M, et al. Suicide in Italy during a time of 
economic recession: some recent data related to age and gender 
based on a nationwide register study. Health & social care in the 
community 2014; 22(4): 361-7. 

157. Parmar D, Stavropoulou C, Ioannidis JP. Health outcomes during the 
2008 financial crisis in Europe: systematic literature review. Bmj 2016; 
354: i4588. 



 

71 

158. Stuckler D, Basu S, Suhrcke M, Coutts A, McKee M. The public health 
effect of economic crises and alternative policy responses in Europe: 
an empirical analysis. Lancet 2009; 374(9686): 315-23. 

159. Fountoulakis KN, Kawohl W, Theodorakis PN, et al. Relationship of 
suicide rates to economic variables in Europe: 2000-2011. The British 
journal of psychiatry : the journal of mental science 2014; 205(6): 486-
96. 

160. Laanani M, Ghosn W, Jougla E, Rey G. Impact of unemployment 
variations on suicide mortality in Western European countries (2000-
2010). J Epidemiol Community Health 2015; 69(2): 103-9. 

161. Nordt C, Warnke, I., Seifritz,E., Kawohl,W. Modelling suicide and 
unemployment: a longitudinal analysis covering 63 countries, 2000-11. 
Lancet Psychiatry 2015; 2: 239-45. 

162. Barr B, Taylor-Robinson D, Scott-Samuel A, McKee M, Stuckler D. 
Suicides associated with the 2008-10 economic recession in England: 
time trend analysis. Br Med J 2012; 345. 

163. Reeves A, McKee M, Stuckler D. Economic suicides in the Great 
Recession in Europe and North America. The British journal of 
psychiatry : the journal of mental science 2014; 205(3): 246-7. 

164. Fukuda Y, Nakamura K, Takano T. Cause-specific mortality 
differences across socioeconomic position of municipalities in Japan, 
1973-1977 and 1993-1998: increased importance of injury and suicide 
in inequality for ages under 75. International journal of epidemiology 
2005; 34(1): 100-9. 

165. Lorant V, Kunst AE, Huisman M, Costa G, Mackenbach J. Socio-
economic inequalities in suicide: a European comparative study. The 
British journal of psychiatry : the journal of mental science 2005; 187: 
49-54. 

166. Cutright P, Fernquist RM. Effects of societal intergration, period, 
region, and culture of suicide on male age-specific suicide rates: 20 
developed countries, 1955-1989. Soc Sci Res 2000; 29(1): 148-72. 

167. Rachiotis G, Stuckler D, McKee M, Hadjichristodoulou C. What has 
happened to suicides during the Greek economic crisis? Findings from 
an ecological study of suicides and their determinants (2003-2012). 
BMJ Open 2015; 5(3): e007295. 

168. Lopez Bernal JA, Gasparrini A, Artundo CM, McKee M. The effect of 
the late 2000s financial crisis on suicides in Spain: an interrupted time-
series analysis. European journal of public health 2013; 23(5): 732-6. 

169. Branas CC, Kastanaki AE, Michalodimitrakis M, et al. The impact of 
economic austerity and prosperity events on suicide in Greece: a 30-
year interrupted time-series analysis. BMJ Open 2015; 5(1): e005619. 



 

72 

170. Coope C, Gunnell D, Hollingworth W, et al. Suicide and the 2008 
economic recession: who is most at risk? Trends in suicide rates in 
England and Wales 2001-2011. Soc Sci Med 2014; 117: 76-85. 

171. Papaslanis T, Kontaxakis V, Christodoulou C, Konstantakopoulos G, 
Kontaxaki MI, Papadimitriou GN. Suicide in Greece 1992-2012: A time-
series analysis. The International journal of social psychiatry 2016; 
62(5): 471-6. 

172. OECD. OECD Health Statistics 2018. Health expenditure and financing 
2018. 

173. Collaborators GBoDHAaQ. Healthcare Access and Quality Index 
based on mortality from causes amenable to personal health care in 
195 countries and territories, 1990-2015: a novel analysis from the 
Global Burden of Disease Study 2015. Lancet 2017; 390(10091): 231-66. 

174. Directorate of Health. Þjóð gegn þunglyndi. 2018. 
https://www.landlaeknir.is/heilsa-og-
lidan/verkefni/item16380/%C3%BEjod_gegn_%C3%BEunglyndi 
(accessed 28 November 2018). 

175. Titelman D, Oskarsson H, Wahlbeck K, et al. Suicide mortality trends 
in the Nordic countries 1980-2009. Nordic journal of psychiatry 2013; 
67(6): 414-23. 

176. Kristinsson J, Palsson R, Gudjonsdottir GA, Blondal M, Gudmundsson 
S, Snook CP. Acute poisonings in Iceland: a prospective nationwide 
study. Clinical toxicology (Philadelphia, Pa) 2008; 46(2): 126-32. 

177. Gudjonsdottir GA, Thordardottir AM, Kristinsson J. A prospective study 
on acute poisonings presenting to the Emergency Department at 
Landspitali University Hospital in Iceland 2012. Laeknabladid 2017; 
103(6): 275-80. 

178. Kjartansdottir I, Bergmann OM, Arnadottir RS, Bjornsson ES. 
Paracetamol intoxications: a retrospective population-based study in 
Iceland. Scandinavian journal of gastroenterology 2012; 47(11): 1344-
52. 

179. Gunnarsdottir OS, Rafnsson V. Risk of suicide and fatal drug poisoning 
after discharge from the emergency department: a nested case-control 
study. Emerg Med J 2010; 27(2): 93-6. 

180. Asgeirsdottir BB, Sigfusdottir ID, Gudjonsson GH, Sigurdsson JF. 
Associations between sexual abuse and family conflict/violence, self-
injurious behavior, and substance use: the mediating role of depressed 
mood and anger. Child abuse & neglect 2011; 35(3): 210-9. 

181. Sigfusdottir ID, Asgeirsdottir BB, Gudjonsson GH, Sigurdsson JF. 
Suicidal ideations and attempts among adolescents subjected to 
childhood sexual abuse and family conflict/violence: the mediating role 
of anger and depressed mood. Journal of adolescence 2013; 36(6): 
1227-36. 



 

73 

182. Directorate of Health. Sjálfsvígshugsanir og sjálfsvígstilraunir meðal 
íslenskra ungmenna: Niðurstöður kannana í framhaldsskólum frá 
2000-2016. 2018. 

183. Bodvarsdottir I, Elklit A. Psychological reactions in Icelandic 
earthquake survivors. Scand J Psychol 2004; 45(1): 3-13. 

184. Thordardottir EB, Gudmundsdottir H, Gudmundsdottir B, Hrolfsdottir 
AM, Aspelund T, Hauksdottir A. Development and predictors of 
psychological outcomes following the 2008 earthquake in Iceland: a 
longitudinal cohort study. Scand J Public Health 2018: 
1403494818771444. 

185. Gissurardottir OS, Hlodversdottir H, Thordardottir EB, Petursdottir G, 
Hauksdottir A. Mental health effects following the eruption in 
Eyjafjallajokull volcano in Iceland: A population-based study. Scand J 
Public Health 2018: 1403494817751327. 

186. Svavarsdottir EK, Orlygsdottir B, Gudmundsdottir B. Reaching Out To 
Women Who Are Victims of Intimate Partner Violence. Perspectives in 
psychiatric care 2015; 51(3): 190-201. 

187. Sigurdardottir S, Halldorsdottir S, Bender SS. Consequences of 
childhood sexual abuse for health and well-being: gender similarities 
and differences. Scand J Public Health 2014; 42(3): 278-86. 

188. Stigamot. Stigamot, Annual Report 2017 Reykjavik, 2017. 

189. Benediktsdottir S, Danielsson, J. Zoega,G. Lessons from a collapse of 
a financial system. Economic Policy 2011; 26 (66) 183-235. 

190. Rannsóknarnefnd Alþingis. Causes of the collapse of the Icelandic 
Banks - Responsibility, Mistakes and Negligence. 2018. 

191. Prime Minister´s Office. Address to the Nation by H.E. Geir H. Haarde, 
Prime Minister of Iceland. Prime Minister of Iceland 2008. 

192. Statistics Iceland. Activity rate, unemployment and labour force by 
quarters 2003-2015. 2015. 

193. Hauksdottir A MC, Jonsson SH, Olafsson O, Valdimarsdóttir UA. 
Increased Stress Among Women Following an Economic Collapse--A 
Prospective Cohort Study. Am J Epidemiol 2013. 

194. McClure C. Mental health and health behaviors following an economic 
collapse: The case of Iceland.: University of Iceland; 2014. 

195. Snorradottir A, Rafnsdottir GL, Tomasson K, Vilhjalmsson R. Lay off: 
the experience of women and men in Iceland's financial sector. Work 
2014; 47(2): 183-91. 

196. Gudjonsdottir GR, Kristjansson M, Olafsson O, et al. Immediate surge 
in female visits to the cardiac emergency department following the 
economic collapse in Iceland: an observational study. Emergency 
medicine journal : EMJ 2012; 29(9): 694-8. 



 

74 

197. Eiriksdottir VH, Valdimarsdottir UA, Asgeirsdottir TL, et al. Pregnancy-
Induced Hypertensive Disorders before and after a National Economic 
Collapse: A Population Based Cohort Study. PLoS One 2015; 10(9): 
e0138534. 

198. Eiriksdottir VH, Asgeirsdottir TL, Bjarnadottir RI, Kaestner R, 
Cnattingius S, Valdimarsdottir UA. Low Birth Weight, Small for 
Gestational Age and Preterm Births before and after the Economic 
Collapse in Iceland: A Population Based Cohort Study. Plos One 2013; 
8(12). 

199. Birgisdóttir KH, Jónsson SH, Ásgeirsdóttir TL. Economic conditions, 
hypertension, and cardiovascular disease: analysis of the Icelandic 
economic collapse. Health Economics Review 2017; 7. 

200. Asgeirsdottir TL, Ragnarsdottir DO. Health-income inequality: the 
effects of the Icelandic economic collapse. Int J Equity Health 2014; 
13: 12. 

201. Sigursteinsdottir H, Rafnsdottir GL. Sickness and sickness absence of 
remaining employees in a time of economic crisis: a study among 
employees of municipalities in Iceland. Soc Sci Med 2015; 132: 95-
102. 

202. Snorradóttir Á, Tómasson K, Vilhjálmsson R, Rafnsdóttir GL. The 
health and well-being of bankers following downsizing: a comparison of 
stayers and leavers. Work, Employment and Society 2015; 29(5): 738-
56. 

203. Snorradottir A, Vilhjalmsson R, Rafnsdottir GL, Tomasson K. Financial 
crisis and collapsed banks: psychological distress and work related 
factors among surviving employees--a nation-wide study. American 
journal of industrial medicine 2013; 56(9): 1095-106. 

204. Gudmundsdottir D. The Impact of Economic Crisis on Happiness. 
Social Indicators Research 2013; 110(3): 1083-101. 

205. Gunnlaugsson GE, J. “All´s well in Iceland?” Austerity measures, 
labour market initiatives, and health and well-being of children Nordic 
Welfare Research 2016. 

206. Asgeirsdottir TL, Olafsdottir T, Ragnarsdottir DO. Business cycles, 
hypertension and cardiovascular disease: evidence from the Icelandic 
economic collapse. Blood pressure 2014; 23(4): 213-21. 

207. Asgeirsdottir TL, Corman H, Noonan K, Olafsdottir P, Reichman NE. 
Was the economic crisis of 2008 good for Icelanders? Impact on health 
behaviors. Econ Hum Biol 2014; 13: 1-19. 

208. McClure CB, Valdimarsdottir UA, Hauksdottir A, Kawachi I. Economic 
crisis and smoking behaviour: prospective cohort study in Iceland. BMJ 
Open 2012; 2(5): 7. 

209. Icelandic Cancer Society. Yearly report 2016. 



 

75 

210. Asgeirsdottir HG, Valdimarsdottir UA, Thornorsteinsdottir Thorn K, et 
al. The association between different traumatic life events and 
suicidality. European journal of psychotraumatology 2018; 9(1): 
1510279. 

211. Cannon DS, Tiffany ST, Coon H, Scholand MB, McMahon WM, 
Leppert MF. The PHQ-9 as a brief assessment of lifetime major 
depression. Psychol Assess 2007; 19(2): 247-51. 

212. Wolfe J, Kimerling, R., Brown, P. J., Chrestman, K. R., & Levin, K. . 
Psychometric review of the Life Stressor Checklist—Revised. In: 
Stamm BH, ed. Measurement of stress, trauma, and adaptation. 
Lutherville, MD: Sidran Press.; 1996: 198-201. 

213. Bliese PD, Wright KM, Adler AB, Cabrera O, Castro CA, Hoge CW. 
Validating the primary care posttraumatic stress disorder screen and 
the posttraumatic stress disorder checklist with soldiers returning from 
combat. J Consult Clin Psychol 2008; 76(2): 272-81. 

214. van Dam D, Ehring T, Vedel E, Emmelkamp PMG. Validation of the 
Primary Care Posttraumatic Stress Disorder screening questionnaire 
(PC-PTSD) in civilian substance use disorder patients. J Subst Abus 
Treat 2010; 39(2): 105-13. 

215. Ford ES, Loucks EB, Berkman LF. Social integration and 
concentrations of C-reactive protein among US adults. Annals of 
epidemiology 2006; 16(2): 78-84. 

216. Loucks EB, Berkman LF, Gruenewald TL, Seeman TE. Relation of 
social integration to inflammatory marker concentrations in men and 
women 70 to 79 years. The American journal of cardiology 2006; 
97(7): 1010-6. 

217. Directorate of Health. Hospital miminum registration. Instructions by 
the Directorate of Health. 4th ed. (Lágmarksskráning 
vistunarupplýsinga á sjúkrahúsum. Fyrirmæli landlæknis. 4.útg.) 2011. 

218. Statistics Iceland. Economy- External Trade. 2016. 
http://px.hagstofa.is/pxis/pxweb/is/Efnahagur/Efnahagur__utanrikisvers
lun__3_voruthjonusta__voruthjonusta/UTA05002.px/table/tableViewLa
yout1/?rxid=901d292b-111f-4a28-bc33-b77bc6a2da62. 

219. NOMESCO. NM-SC. Health Statistics for the Nordic Countries. . 2014: 
156-9. 

220. R Core Team. R: A language and environment for statistical 
computing. R Foundation for Statistical Computing, Vienna, Austria. . 
2013. http://www.R-project.org/2016). 

221. Dube SR, Anda RF, Felitti VJ, Chapman DP, Williamson DF, Giles 
WH. Childhood abuse, household dysfunction, and the risk of 
attempted suicide throughout the life span: findings from the Adverse 
Childhood Experiences Study. JAMA : the journal of the American 
Medical Association 2001; 286(24): 3089-96. 



 

76 

222. Sundaram V, Laursen B, Helweg-Larsen K. Is sexual victimization 
gender specific?: the prevalence of forced sexual activity among men 
and women in denmark, and self-reported well-being among survivors. 
Journal of interpersonal violence 2008; 23(10): 1414-40. 

223. Swahnberg K, Wijma B, Schei B, Hilden M, Irminger K, Wingren GB. 
Are sociodemographic and regional and sample factors associated 
with prevalence of abuse? Acta obstetricia et gynecologica 
Scandinavica 2004; 83(3): 276-88. 

224. Edgardh K, Ormstad K. Prevalence and characteristics of sexual 
abuse in a national sample of Swedish seventeen-year-old boys and 
girls. Acta paediatrica 2000; 89(3): 310-9. 

225. Molnar BE, Buka SL, Kessler RC. Child sexual abuse and subsequent 
psychopathology: Results from the National Comorbidity Survey. 
American journal of public health 2001; 91(5): 753-60. 

226. Wise LA, Zierler S, Krieger N, Harlow BL. Adult onset of major 
depressive disorder in relation to early life violent victimisation: a case-
control study. Lancet 2001; 358(9285): 881-7. 

227. Blaauw E, Arensman E, Kraaij V, Winkel FW, Bout R. Traumatic life 
events and suicide risk among jail inmates: the influence of types of 
events, time period and significant others. Journal of traumatic stress 
2002; 15(1): 9-16. 

228. Belik SL, Stein MB, Asmundson GJ, Sareen J. Relation between 
traumatic events and suicide attempts in Canadian military personnel. 
Canadian journal of psychiatry Revue canadienne de psychiatrie 2009; 
54(2): 93-104. 

229. Pompili M, Serafini G, Innamorati M, et al. Car accidents as a method 
of suicide: a comprehensive overview. Forensic science international 
2012; 223(1-3): 1-9. 

230. Corcoran P. The impact of widowhood on Irish mortality due to suicide 
and accidents. European journal of public health 2009; 19(6): 583-5. 

231. Erlangsen A, Jeune B, Bille-Brahe U, Vaupel JW. Loss of partner and 
suicide risks among oldest old: a population-based register study. Age 
and ageing 2004; 33(4): 378-83. 

232. Li G. The interaction effect of bereavement and sex on the risk of 
suicide in the elderly: an historical cohort study. Soc Sci Med 1995; 
40(6): 825-8. 

233. Kolves K, Kolves KE, De Leo D. Natural disasters and suicidal 
behaviours: a systematic literature review. J Affect Disord 2013; 
146(1): 1-14. 



 

77 

234. Arnberg FK, Gudmundsdottir R, Butwicka A, et al. Psychiatric 
disorders and suicide attempts in Swedish survivors of the 2004 
southeast Asia tsunami: a 5 year matched cohort study. Lancet 
Psychiatry 2015; 2(9): 817-24. 

235. Hyodo K, Nakamura K, Oyama M, et al. Long-term suicide mortality 
rates decrease in men and increase in women after the Niigata-
Chuetsu earthquake in Japan. The Tohoku journal of experimental 
medicine 2010; 220(2): 149-55. 

236. Chang CM, Liao SC, Chiang HC, et al. Gender differences in 
healthcare service utilisation 1 year before suicide: national record 
linkage study. The British journal of psychiatry : the journal of mental 
science 2009; 195(5): 459-60. 

237. Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB. 
Posttraumatic stress disorder in the National Comorbidity Survey. Arch 
Gen Psychiatry 1995; 52(12): 1048-60. 

238. Möller-Leimkühler AM. Barriers to help-seeking by men: a review of 
sociocultural and clinical literature with particular reference to 
depression. Journal of affective disorders 2002; 71(1): 1-9. 

239. Heron-Delaney M, Kenardy J, Charlton E, Matsuoka Y. A systematic 
review of predictors of posttraumatic stress disorder (PTSD) for adult 
road traffic crash survivors. Injury-Int J Care Inj 2013; 44(11): 1413-22. 

240. Holt-Lunstad J, Smith TB, Layton JB. Social relationships and mortality 
risk: a meta-analytic review. PLoS Med 2010; 7(7): e1000316. 

241. Denton M, Prus S, Walters V. Gender differences in health: a 
Canadian study of the psychosocial, structural and behavioural 
determinants of health. Soc Sci Med 2004; 58(12): 2585-600. 

242. Siegrist J, Marmot M. Health inequalities and the psychosocial 
environment—two scientific challenges. Social Science & Medicine 
2004; 58(8): 1463-73. 

243. O´Cass AM, H. Exploring consumer status and conspicuous 
consumption. . Journal of Consumer Behaviour 2004; 4: 25-39. 

244. Segal BP, J.S. . An examination of materialism, conspicuous 
consumption and gender differences. I. nternational Journal of 
Consumer Studies, 2013; 37: 189-198. 

245. Antonakakis N, Collins A. The impact of fiscal austerity on suicide 
mortality: Evidence across the 'Eurozone periphery'. Soc Sci Med 
2015; 145: 63-78. 

246. Stuckler D, Reeves A, Loopstra R, Karanikolos M, McKee M. Austerity 
and health: the impact in the UK and Europe. European journal of 
public health 2017; 27(suppl_4): 18-21. 

247. Karanikolos M, Mladovsky P, Cylus J, et al. Financial crisis, austerity, 
and health in Europe. Lancet 2013; 381(9874): 1323-31. 



 

78 

248. Fountoulakis KN, Koupidis SA, Siamouli M, Grammatikopoulos IA, 
Theodorakis PN. Suicide, recession, and unemployment. The Lancet 
2013; 381(9868): 721-2. 

249. Merzagora I, Mugellini G, Amadasi A, Travaini G. Suicide Risk and the 
Economic Crisis: An Exploratory Analysis of the Case of Milan. PLoS 
One 2016; 11(12): e0166244. 

250. Reeves A, Stuckler D. Suicidality, Economic Shocks, and Egalitarian 
Gender Norms. European sociological review 2016; 32(1): 39-53. 

251. Thorsteinsdottir T, Valdimarsdottir H, Hauksdottir A, et al. Care-related 
predictors for negative intrusive thoughts after prostate cancer 
diagnosis-data from the prospective LAPPRO trial. Psycho-oncology 
2017; 26(11): 1749-57. 

252. Shye D, Mullooly JP, Freeborn DK, Pope CR. Gender differences in 
the relationship between social network support and mortality: a 
longitudinal study of an elderly cohort. Soc Sci Med 1995; 41(7): 935-
47. 

253. Suhrcke M, Stuckler D. Will the recession be bad for our health? It 
depends. Soc Sci Med 2012; 74(5): 647-53. 

254. Bezruchka S. The effect of economic recession on population health. 
CMAJ : Canadian Medical Association journal = journal de 
l'Association medicale canadienne 2009; 181(5): 281-5. 

255. Clarke H. Social support and mental well-being following the economic 
collapse in Iceland 2008: A prospective cohort study: University of 
Iceland; 2013. 

256. Murphy GE. Why women are less likely than men to commit suicide. 
Comprehensive psychiatry 1998; 39(4): 165-75. 

257. Milner A, Page A, LaMontagne AD. Duration of unemployment and 
suicide in Australia over the period 1985-2006: an ecological 
investigation by sex and age during rising versus declining national 
unemployment rates. J Epidemiol Community Health 2013; 67(3): 237-
44. 

258. World Health Organization. Towards evidence-based suicide 
prevention programmes, 2010. 

259. De Leo D, Kolves K. Suicide at Very Advanced Age - The Extremes of 
the Gender Paradox. Crisis 2017; 38(6): 363-6. 

260. Bertolote JM, De Leo D. Global suicide mortality rates - a light at the 
end of the tunnel? Crisis 2012; 33(5): 249-53. 

261. Rothman KJ, Greenland S, Lash TL. Modern epidemiology. 3rd ed. 
Philadelphia: Lippincott Williams & Wilkins; 2008. 



 

79 

262. Farley M, Golding JM, Minkoff JR. Is a history of trauma associated 
with a reduced likelihood of cervical cancer screening? The Journal of 
family practice 2002; 51(10): 827-31. 

263. Bates CK, Carroll N, Potter J. The challenging pelvic examination. 
Journal of general internal medicine 2011; 26(6): 651-7. 

264. Statistics Iceland. Statistics Iceland. Wages, income and labour 
market. 2010. 

265. Mars B, Cornish R, Heron J, et al. Using Data Linkage to Investigate 
Inconsistent Reporting of Self-Harm and Questionnaire Non-
Response. Archives of suicide research : official journal of the 
International Academy for Suicide Research 2016; 20(2): 113-41. 

266. Hauksdottir A, Steineck G, Furst CJ, Valdimarsdottir U. Towards better 
measurements in bereavement research: order of questions and 
assessed psychological morbidity. Palliat Med 2006; 20(1): 11-6. 

 

 

 

 





81 

Paper I 

 
Paper I 





























95 

Paper II 

 Paper II 





European Journal of Public Health, 1–7
! The Author 2016. Published by Oxford University Press on behalf of the European Public Health Association. All rights reserved.
doi:10.1093/eurpub/ckw137

. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Suicide attempts and self-harm during a dramatic
national economic transition: a population-based
study in Iceland
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Arna Hauksdóttir1
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Background: Macroeconomic downturns have been associated with increased suicide rates. This study
examined potential changes in suicide attempts and self-harm in Iceland during a period of major economic
transition (2003–12). Methods: Data were retrieved from the National University Hospital in Reykjavik
(population size: 204.725), containing all ICD-10 diagnoses connected to potential suicidal behaviour. Poisson
regression models were used to compare attendance rates before and after the 2008 economic collapse.
Results: During the study period, a total of 4537 attendances of 2816 individuals were recorded due to suicide
attempts or self-harm. We noted a significant change in total attendance rates among men, characterized by an
annual increase in attendance rate pre-collapse of 1.83 per 100.000 inhabitants and a decrease of 3.06 per 100.000
inhabitants post-collapse (P = 0.0067). Such pattern was not observed among women. When restricting to first
attendances only, we found a reduced incidence post-crisis among both men (RR: 0.85; 0.76–0.96) and women (RR:
0.86; 0.79–0.92). We further found 1% increase in unemployment rate and balance of trade to be associated with
reduced attendance rates among men (RR: 0.84; 0.76–0.93 and RR: 0.81; 0.75–0.88, respectively) but not among
women. Conclusion: These data suggest no overall increase in attendance rates due to suicide attempts or self-
harm following the 2008 Icelandic economic collapse. In fact, a high-point in self-harm and suicide attempts was
observed among men at the height of the economic boom and a decrease in new attendances among both men
and women after the economic collapse.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

Large societal and economic changes can affect populatiońs mental
health and well-being.1 Through the years 2003–12, Iceland

experienced dramatic changes in the nation’s economy,
characterized firstly by an economic boom with an average of 6%
annual gross domestic product (GDP) growth, and a dramatically
expanding banking sector.2 In the beginning of October in 2008, the
blooming economic period came to an abrupt end when the value
of the Icelandic selected share index was all-but completely erased
and three of the largest banks in Iceland were nationalized.
The national currency fell massively until its fall was tempered
by the implementation of capital controls.2 Unexpectedly for
the majority of the nation, the Prime Minister announced in a live
television broadcast on 6 October 2008, that Iceland was in a
real danger of national bankruptcy.3 A sudden financial collapse
had hit Iceland with a following economic recession period,
characterized by increasing unemployment rate and decreasing
GDP.

Previous studies following the 2008 global economic crisis have
found increased risks of psychological morbidity,4,5 suicidal
behaviour6,7 and completed suicides.8,9 Although self-harm and

suicide attempts are generally more common among women than
men,10 some studies have suggested increased risk among men
following an economic collapse, especially with rising unemploy-
ment rates.6,11 However, others have found a decrease in suicide
attempts following economic recessions, especially for men.12 The
association between economic recessions and self-harm or suicide
attempts are therefore mixed, specifically regarding differential
effects for men and women.

Studies on the health effects of the 2008 economic collapse in
Iceland have found changes in certain health behaviours13 and
some have found gender specific effects, such as greater increase of
stress14 and immediate increase in attendance to the cardiac
emergency among women,15 while others found an increase in
men’s hypertension.16

Taken together, the long-term mental health effects of the
economic collapse and following recession in Iceland are not
known. The opportunity of obtaining unusually comprehensive
data from the health registries in Iceland, along with such abrupt
economic changes, provides excellent conditions for research in this
area. We set out to investigate potential changes in prevalence of
suicidal behaviour in Iceland for the 10-year period surrounding the
economic collapse, 2003–12.
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Methods

Study design

The study was based on all registered attendances to the National
University Hospital of Iceland (NUH), due to potential suicide
attempts and self-harm during the years 2003–12. NUH is an
academic tertiary hospital and the largest referral centre in Iceland,
serving all inhabitants in the main capital area (64% of Iceland’s
population in 2012) and nearly all severe cases from the whole
country.

Population and data acquisition

All attendances to NUH are recorded electronically and patients
receive a final diagnosis before discharge according to the
International Classification of Diseases, 10th version (ICD-10). We
retrieved attendances with ICD-10 discharge diagnosis indicating
suicide attempts or self-harm from 1 January 2003 to 31
December 2012, all confirmed and registered by a physician. To
our knowledge, this registration process has remained the same
through the whole study period and no structural or austerity
changes were made before or during the economic recession in
either NUH or smaller health clinics. In case of critical cases of
suicide attempts or self-harm, patients in NUH are admitted from
the Emergency Department (ED), to the psychiatric clinic, or a
specialized hospital ward (e.g. the intensive care unit). To achieve
completeness of data, we retrieved all visits to the ED and
admissions to in-patient care (hereafter called admissions to NUH).

Outcome measurements

The following ICD-10 diagnoses were retrieved: X60-84: Intentional
self-harm, Y87: Sequel of intentional self-harm, assault and events of
undetermined intent, Z91.5: Personal history of self-harm, T36-50:
Poisoning by drugs, medicaments and biological substances, X40-49:
Accidental poisoning by and exposure to noxious substances, and
Y10-34: Event of undetermined intent. All medical records are
registered by personal identification numbers which are unique for
each inhabitant in Iceland. We gathered information for each visit
on date and time of arrival and discharge, and the patient’s gender,
date of birth and residence by postcode.

The majority of the study population lived in the capital area,
therefore, we used the whole population living in that area as a
source population (N = 204.725).

Explanatory variables

To address whether the years after the economic collapse were
characterized by an increase in attendance rates, the study period
was dichotomized into a pre-collapse period from 1 January 2003 to
5 October 2008 (unexposed group), and a post-collapse period: 6
October 2008 to 31 December 2012 (exposed group). The date 6
October 2008 marks the definite starting point of the economic
recession in Iceland; when the Prime Minister addressed the
nation explaining that there was a sudden real danger of national
bankruptcy.3 Hereafter the two periods will be referred as (i) the pre-
collapse period—characterized by low unemployment rate and a
high annual GDP growth, and (ii) the post-collapse period—
characterized by an immediate rising unemployment, decrease in
GDP and sudden trade surplus, as opposed to the pre-collapse
deficit.

Approvals were obtained for this study from The National
Bioethics Committee (ref: 12-198-V2, S1), The Chief Medical
Executive of The NUH and the Data Protection Authority (ref:
2012121479HGK).

Statistical analysis

! and by the two different registers (ED visits and admissions to
NUH). We chose to evaluate age categories including younger indi-
viduals, as the age distribution was similar in the oldest and youngest
age group and earlier findings have indicated that younger individ-
uals might be more susceptible to stress in Iceland during the
economic recession.14 The age groups were: 18–25, 26–35, 36–45
and 46 years and older. Residence was divided by postal codes
into habitation in Central Reykjavik, suburbs of Reykjavik area,
other municipalities of the greater capital area and areas outside
capital area.

We calculated attendance rates per 100.000 inhabitants at the end
of each year in the larger capital area to explore potential changes in
attendance during the total study period, 2003–12.

To further evaluate a difference between the two study periods,
seasonal variations and gender differences, we calculated incidence
of hospitalizations due to self-harm per 100.000 inhabitants for each
consecutive quarter, for both periods. Each incidence is calculated
with the number of capital inhabitants of the same gender and age
group at the corresponding year as a denominator, to count for
demographic changes in Iceland. The trend of attendances in each
period for both genders was estimated with Poisson regression
analysis. To further evaluate the difference between the estimated
yearly increases, we used Poisson regression. When estimating
potential change in the yearly incidence rate per 100.000 inhabitants
from pre- to post-collapse period, we used Poisson regression model
with the timing of the collapse as a dummy variable to evaluate the
risk of post-collapse attendance compared to the relative pre-
collapse attendance, using the same population data for
comparison. This was done for the total study population, by
gender and for each age group. We used same measures to
evaluate the attendance rate by each specific disease-category
(based on previously mentioned ICD-10 codes) during the study
period and calculated the risk of post-collapse attendance
compared with relative pre-collapse attendance in the two most
evident disease categories (X60-84 and T36-50). Finally, same
measures were used for all new incidences during the study
period. In this analysis, only the first attendance of each individual
during a respective observation period (pre- and post-collapse) was
counted.

To evaluate which economic factors contributed to the associ-
ation, we used the same method where the dummy variable was
replaced with % changes in the Icelandic economic factors; the
natiońs unemployment rate and the GDP level. Although those are
the two main indicators of business cycles used in the literature, the
Icelandic crisis had another aspect to it that we address for com-
pleteness. For increased external validity and to identify if found
results are likely to be generalizable or due to the specific character-
istics of this crisis, we also consider Balance of trade (BoT) as an
indicator of the economic circumstances.17 All statistical analysis
were done with R statistical programme.18

Results

Between 1 January 2003 and 31 December 2012, a total of 4537
attendances were registered, involving 2548 individuals, 41% men,
59% women and the majority of patients resided in the capital area
(86%) (Table1). The majority (86%) of the attendances were
registered visits to the ED (3903 visits), while 14% were retrieved
from the in-patient register (634 admissions). The most commonly
registered cause of attendance was poisoning (63%), followed by
personal history of self-harm (19%), and intentional self-harm
(16%).

Characteristics of attendees in the pre-collapse and post-collapse
period are presented in Table 1. The number of visits per individuals
was higher in the pre-collapse period than the post-collapse period
(1.52 vs. 1.42), as could be expected because of the different lengths
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of the two periods. For ED visitors, the mean age was higher in the
post-collapse period (P = 0.03), explained by an observed increase of
individuals in the oldest age group (46+ years), rising from 29 to
31% between the two periods (P = 0.01). Gender distribution was
similar in both periods (P = 0.52), but a difference in the residence
distribution was however observed between periods (P = 0.0005),
mainly consisting of a relative increase of attendees living in the
capital’s suburb areas (from 22 to 27%) in the post-collapse period.

In figure 1[], the annual attendance rate per 100.000 individuals is
presented over the whole study period. For comparison, we present
annual changes in BoT during the study period. Both are shown with
a Loess curve. When evaluating attendance rates per 100.000 inhab-
itants and risk of post-collapse attendance compared to pre-collapse,
no overall statistically significant changes were observed (RR: 0.95,
CI: 0.90–1.01).

In figure 2, the quarterly age-standardized attendance rate per
100.000 inhabitants is presented for both periods by gender. The
division of the two periods is marked by a white gap, representing
6 October 2008. The calculated time trend for men in the pre-
collapse period showed a yearly increase of 1.83 male attendances
per 100.000 male inhabitants towards a high point before the
economic collapse, while changing to !3.06 per 100.000 in the
post-collapse period. For women, we found a slope of !0.90 in
the pre-collapse period, and an ongoing downward slope of !0.74
after the collapse, indicating an ongoing decrease of attendance each
year. The difference in attendance rate is therefore small between

periods for women (P = 0.9336), while the attendance rate change is
statistically different pre-collapse compared with post-collapse for
men (P = 0.0067).

Risk of attendance post-collapse compared with pre-collapse
divided by gender and age groups is presented in Table 2; showing
no increased risk, neither for women (RR 0.97, CI: 0.89–1.04) nor
for men (RR 0.94, CI: 0.86–1.03). However, when only evaluating
new incidences, a significant decrease was found for both women
(RR 0.86, CI: 0.78–0.95) and men (RR 0.85, CI: 0.76–0.96)
(Supplementary Table S3).

More than one ICD-10 code can be registered for each visit, hence
the total number of diagnostic codes was higher (5333) than the
total number of attendances (N = 4357). When evaluating risk of
attendances for the most specific suicide attempt ICD-10 codes,
we did not find a change in risk of attendance. When evaluating
by gender, we found no change for womeńs risk of attendance by
specific diagnostic codes, while we found decreased risk of
attendance for men, both for attendance due to Poisoning (T36-
50): (RR 0.87, CI: 0.78–0.97) and own history of self-harm
(Z91.5): (RR 0.76, CI: 0.62–0.92).

When evaluating each 1% increase in macro-economic variables
and association with attendance, we found a decreased risk of
attendance with increasing unemployment rate (RR 0.90, CI: 0.84–
0.96) and increasing BoT (RR 0.94, CI: 0.88–0.98). This decreased
risk was however only significant for men’s attendances with
increased unemployment rate (RR 0.84, CI: 0.76-0.93) and with
increased BoT (RR 0.81, CI: 0.75-0.88) and not for women [(RR
0.96, CI: 0.88–1.04) and (RR 1.04, CI: 0.97–1.10), respectively]. We
found no changes in risk of attendance with GDP increase, neither
total (RR 0.90, CI: 0.79–1.02) or by gender (men RR 0.94, CI: 0.78–
1.15 and women RR 0.88, CI: 0.75–1.04).

Discussion

In this population-based study, no overall increase in attendance
rates due to suicide attempts and self-harm was observed
following the 2008 Icelandic economic collapse. In fact, when
evaluating new incidences, a decrease was found for both men and
women. Gender-specific analyses indicated a high-point in self-harm
and suicide attempts during the economic boom for men, but not
for women. Furthermore, the findings indicated that this male effect
follows the pattern of some macro-economic variables, specifically
unemployment rates and BoT.

Following the worldwide 2008 economic crisis, studies have found
an increased risk of mental health deterioration,4,6,19 self-harm and
suicide attempts11—all known suicide risk factors.20 Furthermore,
numerous studies have indicated increased risks of completed
suicides following the 2008 crisis, especially among men.21,22

Specific austerity-related events following the economic crisis in
Greece have been shown to significantly increase suicide rates,23,24

and in some countries, an excess rise in suicide rate has been linked
to increasing unemployment rate,22,25,26 although the economic
causal effect is unclear and may vary across countries.27–29 Iceland
is a small open economy with its own currency. The dramatic change
of the economy in Iceland from extreme prosperity to a sudden
economic collapse came as a shock to most Icelanders, as
indicated by an increase in stress levels in Iceland shortly after the
collapse.14 Pre-collapse, there was a continual trade deficit, adding to
the experienced prosperity within the country, with far greater con-
sumption than represented by the level of local production. The
collapse, subsequently led partly to a debt crisis and a trade
surplus after the collapse. The unemployment rate was low in
Iceland before the collapse (2.3%) and rose rapidly to 9% in
2009.30 Related to this, countries with low unemployment rate
before an economic crisis sets in have shown a greater increase in
suicides among men, suggesting that sudden fear and earlier
unknown insecurity due to employment might play a role.8,26 Due

Table 1 Description of characteristics of all attendances to The NUH
due to self-harm and suicide attempts 2003–8 (pre- and post-
collapse periods presented)

Total N = 4537 (2548 individuals) 2003–8 (%) 2008–12 (%)

Total days 3300 (56) 2556 (44)
Total number of attendances 2577 (57) 1960 (43)
Total individuals for each period 1698 1372
Average attendances per day 0.78 0.77
Average days per attendance 1.28 1.30
Average attendances per individual 1.52 1.42

Attendances
ED visits 2194 1709

Individuals 1403 1177
In-patient admissions 383 251

Individuals 295 195
Length of stay (mean days)

ED 0.43 0.45
In-patient ward 9.19 6.66

Age (mean)
ED 37.0 years 38.1 years
In-patient ward 39.2 years 39.6 years

Age (classified)
18–25 years 681 (26) 516 (26)
26–35 years 577 (22) 458 (23)
36–45 years 581 (23) 369 (19)
46+ years 738 (29) 617 (31)

Gender
Men 1056 (41) 799 (41)
Women 1521 (59) 1161 (59)

Residency
Capital area

Reykjavik Centre 825 (34) 615 (33)
Reykjavik Suburb 688 (28) 482 (26)
Capital Suburb 538 (22) 504 (27)

Outside capital area 377 (16) 242 (13)
ICD-10 diagnostic codes
No of registered diagnoses 2997 2336

X60-84 Intentional self-harm 500 (17) 422 (18)
X40-49 Accidental poisoning 22 (1) 20 (1)
Y10-34 Undetermined event 46 (1) 32 (1)
T36-50 Poisoning 1877 (63) 1424 (61)
Z91.5 Personal history of self-harm 552 (18) 438 (19)
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Figure 2 Quarterly attendances to The NUH due to self-harm and suicide attempts per 100.000 inhabitants; pre- and post-collapse, stratified
by gender. The white gap represents October 2008

Figure 1 Annual attendance rate due to self-harm and suicide attempts per 100.000 individuals and annual balance of current account in
Iceland through the years 2003–12, adjusted for population changes
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to the velocity and shock of the economic collapse, previous
literature and observed increased stress and hypertension,14,16 we
anticipated a rise in overall suicide attempts and self-harm in
Iceland. Our results do, however, not indicate a rise after the crisis
and in fact show the opposite; a decreased risk of attendance due to
suicidal behaviour with rising unemployment rate.

Although unemployment is a risk factor for mental health indis-
position, one protective factor might be the relatively high level of
social capital found in Iceland,31 possibly diminishing the associ-
ation between unemployment and suicidal outcomes.22 In times of
hardship, a strong welfare system and social cohesion have been
shown to be a protective factor for health,32–34 both of which
apply to the Nordic countries (including Iceland).31 For example,
the number of suicides did not rise in Sweden and Finland during
the economic crisis of the 1990’s, while the unemployment rate
increased substantially from being low before the crisis.27 One ex-
planation might be that health deteriorates less with higher un-
employment rates, due to less social pressure and normalization of
unemployment.35 It has also been shown that areas with active
labour-market programmes and sustained welfare spending during
recessions have less marked increases in suicide rates than those that
cut spending on welfare and job-search initiatives for the
unemployed.7,27,36 For example, a special ‘Welfare watch’ and
special labour-market programmes were established in Iceland
following the collapse.31 These factors could partly explain the
decrease found for males during the economic recession and
decrease of new incidences for both gender, but not the increase
during the economic boom.

The peak in men’s attendances during the economic boom was
associated with the point of greatest purchasing power and trade

deficit of the period. Furthermore, the results show that the
decrease in men’s attendance coincides with increasing unemploy-
ment rate and BoT, which occurred during the recession period.
Conversely, majority of previous studies seem to indicate men as
an affected group during economic recessions in terms of suicide
attempts11 and especially completed suicides.22,26 Self-harm and
suicide attempts are the most important risk factors for completed
suicides,10,37 and even though Chang et al. found a rise in male
suicides in Iceland in 2009, compared with the years prior to the
economic collapse (P < 0.001);8 our study does not have data on
cause-specific mortality. We thus cannot conclude whether our
results on changes in suicide-related morbidities indicate changes
in risks of suicide.

For women, some studies have reported less effect from economic
crises,5,8 while others have found women’s mental health to be more
at risk than men’s,38 including Icelandic studies indicating greater
stress14 and increased cardiac morbidity among females.15

One plausible explanation for our boom-effect findings for men
might be that the stress levels for men were in some way higher
during the years of extreme prosperity, with increased workload,
expenditure and pressure to achieve—which might have led to
increased risks of these negative outcomes during the economic
boom. In considering such possible fast-lane effects, it should be
kept in mind that the extreme prosperity of the pre-collapse
period was no less unusual than the post-collapse crisis. Some
research has shown that men are more materialistic than women
and place greater value on the conspicuousness of product
use.39,40 It may thus be hypothesized that the mental pressure of
this dramatic consumption boom might have affected men
disproportionately.

Strengths and limitation

The greatest strength of the study is the use of rich data source on all
attendances to a tertiary national hospital, the only referral centre in
the main capital area, serving over 60% of the Icelandic population
and severe cases of suicide attempts for the whole country.
Assessments and diagnoses are registered by physicians, with ICD-
10 diagnostic codes that are the standard diagnostic tools in
medicine and widely used in epidemiological and clinical research,
and each patient is registered with their own unique personal social
security number, which contains information on age and sex. To our
knowledge, no changes were made to clinical resources or the regis-
tration process during the whole study period, which should
minimize the risk of measurement errors. To adjust for societal
change, our denominator adjusts for changes in immigration and
emigration as well as changes in the age distribution of the
population. However, the study has some limitations that deserve
attention. The small size of the source population limits statistical
power. It is possible that changes in health-care utilization during
the study period affect attendances, although we have no knowledge
of austerity changes in health services that could affect the number
of individuals seeking health care to NUH. Although we have no
data to conclude on this matter, given the serious nature of these
outcomes it is unlikely that such behavioural factors—particularly
given the gender specific findings—affect our results. Last, every
economic collapse is unique. Due to the special features of the
economic crisis in Iceland (suddenness and velocity, as well as the
added consumption effects of the economic collapse), external
validity is limited.

In summary, the results surprisingly indicate a peak in suicidal
outcomes among men during the economic boom. Although
prosperity may have a number of positive health effects, the
increasing social pressure to achieve and succeed might also have
led to these negative health consequences. Our findings thus indicate
that changes in suicidal behaviour and self-harm vary between

Table 2 Incidence per 100.000 inhabitants and the risk of post-
collapse attendance compared with the relative pre-collapse
attendance

Pre-collapse Post-collapse RR (CI)
No. events (N)/N
per 100.000
per yeara

No.events (N)/N
per 100.000
per yeara

Total 2559/80.3 1978/76.5 0.95 (0.90–1.01)
Women–total 1509/93.1 1173/89.9 0.97 (0.89–1.04)

18–25 years 401/160.1 203/151.7 0.95 (0.82-1.1)
26–35 years 296/91.5 274/106.5 1.16 (0.99–1.37)
36–45 years 335/108.3 219/94.2 0.87 (0.73–1.03)
46+ years 326/64.7 373/60.8 0.94 (0.82–1.08)

Men–Total 1050/67.1 805/62.9 0.94 (0.86–1.03)
18–25 years 271/108.7 218/108.8 1.00 (0.83–1.19)
26–35 years 277/82.3 188/68.4 0.83 (0.69–1.00)
36–45 years 243/77.9 153/63.9 0.82 (0.67–1.00)
46+ years 259/38.8 246/43.6 1.13 (0.94–1.34)

Attendances with ICD-10 diagnostic codes
Intentional self-harm

Overall 500/62.9 422/63.3 1.01 (0.88–1.15)
Women 315/75.6 267/79.1 1.05 (0.89–1.23)
Men 185/48.8 155/47.1 0.96 (0.78–1.19)

Poisoning
Overall 1877/225.5 1424/204.5 0.91 (0.85–0.97)
Women 1122/255.0 858/239.7 0.94 (0.86–1.03)
Men 755/192.4 566/167.3 0.87 (0.78–0.97)

History of self-harm
Overall 552/73.0 438/65.9 0.9 (0.80–1.02)
Women 312/78.9 270/81.5 1.03 (0.88–1.21)
Men 240/66.5 168/50.4 0.76 (0.62–0.92)

Total attendances and attendances stratified by gender, age
groups, diagnoses (ICD-10 codes: X60-84 (intentional self-harm),
T36-59 (Poisoning) and ICD Z91.5 (Personal history of self-harm).
a: Number of events per year per 100.000 individuals for each age
group and gender, adjusted for demographic changes.
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different subgroups of populations which future studies should take
into account.
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Key points

" Following the 2008 economic collapse in Iceland, no overall
increase in attendances due to suicide attempts and self-
harm was observed.
" A peak in self-harm and suicide attempts was observed

among men right before the economic collapse, during the
economic boom. A decreased risk of meńs attendance was
further found with rising unemployment rate.
" Suicidal behaviour and self-harm may vary between different

subgroups of populations during large economic transitions,
which future studies should take into account.
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13 Ásgeirsdóttir TL, Corman H, Noonan K, Reichman NE. Lifecycle effects of a

recession on health behaviors: Boom, bust, and recovery in Iceland. Econ Hum Biol

2016;20:90–107.

14 Hauksdottir A, McClure C, Jonsson SH, et al. Increased stress among women

following an economic collapse–a prospective cohort study. Am J Epidemiol

2013;177:979–88.

15 Gudjonsdottir GR, Kristjansson M, Olafsson O, et al. Immediate surge in female

visits to the cardiac emergency department following the economic collapse in

Iceland: an observational study. Emerg Med J 2012;29:694–8.

16 Asgeirsdottir TL, Olafsdottir T, Ragnarsdottir DO. Business cycles, hypertension and

cardiovascular disease: Evidence from the Icelandic economic collapse. Blood Press

2014;23:213–21.

17 Statistics Iceland S. Economy- External Trade. 2016. Available at: http://px.hagstofa.

is/pxis/pxweb/is/Efnahagur/Efnahagur__utanrikisverslun__3_voruthjonusta__

voruthjonusta/UTA05002.px/table/tableViewLayout1/?rxid=901d292b-111f-4a28-

bc33-b77bc6a2da62. (12 February 2016, date last accessed).

18 RCT. R: A Language and Environment for Statistical Computing. Vienna, Austria: R

Foundation for Statistical Computing. 2013. http://www.R-project.org/2016).

19 Navarro-Mateu F, Tormo MJ, Salmeron D, et al. Prevalence of mental disorders in

the South-East of Spain, one of the European regions most affected by the economic

crisis: the cross-sectional PEGASUS-murcia project. PLoS One 2015;10:e0137293.

20 Hawton K, Harriss L, Zahl D. Deaths from all causes in a long-term follow-up study

of 11583 deliberate self-harm patients. Psychol Med 2006;36:397–405.

21 Barr B, Taylor-Robinson D, Scott-Samuel A, et al. Suicides associated with the 2008-

10 economic recession in England: time trend analysis. BMJ 2012;345:e5142.

22 Reeves A, McKee M, Gunnell D, et al. Economic shocks, resilience, and male

suicides in the Great Recession: cross-national analysis of 20 EU countries. Eur J

Public Health 2014;

23 Branas CC, Kastanaki AE, Michalodimitrakis M, et al. The impact of economic

austerity and prosperity events on suicide in Greece: a 30-year interrupted time-

series analysis. BMJ Open 2015;5:e005619.

24 Antonakakis N, Collins A. The impact of fiscal austerity on suicide mortality:

Evidence across the ‘Eurozone periphery’. Soc Sci Med 2015;145:63–78.

25 Riumallo-Herl C, Basu S, Stuckler D, et al. Job loss, wealth and depression during

the Great Recession in the USA and Europe. Int J Epidemiol 2014;43:1508–17.

26 Nordt C, Warnke I, Seifritz E, Kawohl W. Modelling suicide and unemployment:

a longitudinal analysis covering 63 countries, 2000-11. Lancet Psychiatry 2015;2: 239–45.

27 Stuckler D, Basu S, Suhrcke M, et al. The public health effect of economic crises and

alternative policy responses in Europe: an empirical analysis. Lancet 2009;374: 315–23.

28 Fountoulakis KN, Kawohl W, Theodorakis PN, et al. Relationship of suicide rates to

economic variables in Europe: 2000-2011. Br J Psychiatry 2014;205:486–96.

29 Laanani M, Ghosn W, Jougla E, Rey G. Impact of unemployment variations on

suicide mortality in Western European countries (2000-2010). J Epidemiol Commun

Health 2015;69:103–9.

30 Statistics Iceland. Activity rate, unemployment and labour force by quarters 2003-

2015. Available at: http://www.statice.is/statistics/economy/national-accounts/gross-

domestic-product/2015 Statistics I (20 March 2015, date last accessed).

31 Ministry of Social Affairs and Social Security, Iceland January, 2010. Report to the

Althingi. The Welfare Watch. Available at: https://eng.velferdarraduneyti.

is/media/velferdarvakt09/29042010The-Welfare-Watch_Report-to-the-Althingi.pdf

(24 August 2016, date last accessed).

32 Suhrcke M, Stuckler D. Will the recession be bad for our health? It depends. Soc Sci

Med 2012;74:647–53.

33 Bezruchka S. The effect of economic recession on population health. CMAJ

2009;181:281–5.

34 Karanikolos M, Mladovsky P, Cylus J, et al. Financial crisis, austerity, and health in

Europe. Lancet 2013;381:1323–31.
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Abstract  

 
Background: Economic downturns have been associated with increased suicide 

rates. The 2008 global financial crisis varied across countries, but hit Iceland 

relatively hard. We aimed to study potential changes in suicide rates in Iceland 

during this major economic transition.  
 
Methods:  Data was retrieved on all suicides in Iceland during 2002-2014. The study 

period was divided into a pre-collapse period (2002-2008) and a post-collapse period 

(2008-2014). Poisson regression models were used to estimate the association 

between pre-to-post economic collapse and suicide rates, expressed as risk ratios 

(RR) with 95% confidence intervals. Analyses were stratified by age and sex.  
 
Results: A total of 470 suicides were recorded during the study period. The mean 

age at death was 45 years and 75% were males. The overall suicide rates per 

100.000 person years were 13.3 pre-collapse and 15 post-collapse revealing no 

overall differences in pre-to-post collapse in suicide rates (RR 1.12; 0.94-1.35). An 

increase in unemployment rate was not associated with overall suicide rate (RR 

1.07; CI 0.86, 1.33). We observed a post-collapse increase in suicide rates among 

unmarried men (RR 1.31; 1.03-1.67) and men in the oldest age group, 65+ years 

(RR 2.02; 1.19-3.56) seemingly towards times of economic recovery (2012-14). 

Suicide rates among older men was associated with a 1% increase in Gross 

Domestic Product (RR 5.3; CI 1.91-16.47). 

 
Conclusion: The economic collapse in Iceland, starting in 2008, did not result in an 

overall increase in suicide rates in the Icelandic population. The increase in suicide 

rates among older and single men towards times of economic recovery calls for 

further research and public health alertness.  
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Key points:  

x Prior research indicates that hard economic times are associated with an 

increase in suicide rates.  

x No overall increase in rates of suicides was found following the severe 2008 

economic collapse in Iceland, except among single and older men during 

times of economic recovery.  

x While the economic collapse was severe, the increased unemployment rate 

was not associated with suicide rate.   

x The increased risk of non-married and older men indicates that suicide risk 

after economic transitions may vary between different subgroups of the 

population. 

 

 

Key words: Suicides, economic recession, gender differences, mental health, public 

health 
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Introduction 

Past economic downturns have been linked to increasing suicide rates,1,2 and the 

worldwide 2008 Great Recession was no exception. Already in 2009, suicide rates 

had increased and the increase continued during the hard economic times that 

followed .3,4-10 The change in suicide rates may differ between countries variously 

affected by economic crises,3,11,12 and economic distress may be experienced 

differently between subgroups of affected populations. Gender and age are known 

determinants of suicide risk during an economic recession. An increase in men´s risk 

has been observed, while women´s rates have been unaffected or even 

decreased.9,13,14 Some studies have found increased suicide rates in association 

with rising unemployment rates among younger and working age individuals.6,7,15,16 

An empirical analysis from 26 European countries for example indicated that 

younger populations in general were at higher risk and more sensitive to negative 

health effects of rising unemployment during times of recession.3 In Greece for 

example, an increased risk of suicidal ideation was shown in older age groups from 

2009 to 2011 (1.9% vs. 7.2%), while decreasing in individuals of younger age.17 

Similar results have been found in China.18  

     The Icelandic population experienced one of the most severe and sudden 

economic collapses, following an extreme economic boom. It started on October 6th 

2008, when the Prime Minister of Iceland addressed the whole nation in a live 

television broadcast, announcing that there was actual danger of national 

bankruptcy.19 Following this the nation´s currency was severely devaluated, and 

three of the country’s largest banks were nationalized. National and household debts 

increased drastically,20 purchasing power went down and unemployment rates rose 

from 2% in 2007 to 9% in 2009.21 However, the recovery of the economy was 

relatively quick22 and in 2014, purchasing power had almost hit pre-collapse levels 

and unemployment levels had declined to 5%.23  

     Shortly after the collapse, a study indicated that the risk of experiencing high 

stress levels had increased, mainly among women.24 However, in a study on hospital 

attendances due to self-harm and suicide attempts in 2003-2012, no increase of 

attendances were found post-collapse compared to pre-collapse, for either gender. 

In fact, a peak in male attendance was found right before the collapse- or during the 

economic boom.25 This peak was not seen for women. In this study, we aimed to 



5 
 

evaluate trend discontinuity in completed suicides in Iceland during a 12-year period 

(2002-2014), which was characterized by economic boom, crisis and recovery. We 

also wanted to evaluate trends by age and gender, with a special focus on the sharp 

changes in economic factors experienced in 2008.  

 

Methods 

Study design and data acquisition  

The total population of Iceland was approximately 287.000 at the start of the study 

period in 2002, increasing to 325.000 in 2014.26 For all individuals who had a legal 

residence in Iceland at their time of death, information has been registered in The 

Causes of death registry. Data in the registry is retained from death certificates and 

registered electronically by a professional data analyst and preserved by the 

Directorate of Health in Iceland, with diagnostic codes according to the International 

Classification of Diseases, 10th version (ICD-10). The study is based on all suicides 

registered over the years 2002-2014, by ICD-10: X60-84: (Intentional self-harm) and 

Y87 (Sequel of intentional self-harm). Each individual in Iceland has a unique 

personal identification number and all individual patient data are registered into 

medical records according to those numbers, including deaths. For each individual, 

we retrieved data on date and time of death, date of birth, gender, marital status and 

residence by municipalities in Iceland.  

      We used the whole population in Iceland to evaluate suicides per 100.000 

individuals, excluding individuals younger than 12 years from the denominator. To 

account for demographic changes in Iceland, and adjust for changes in immigration 

and emigration, the number of suicides per 100.000 individuals was evaluated by the 

size of the population at the end of each year. We did this for both genders and for 

all age groups and age standardized for each year, thereby evaluating suicide rate 

for each subgroup, for each year.   

 

Explanatory variables 

We used information from Statistics Iceland on changes of macro-economic 

variables; unemployment rate, gross domestic product (GDP) and balance of trade 
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(BoT) during the study period, to evaluate whether risk of suicide was modified by 

economic surroundings. Because October 6th 2008 can be defined as the starting 

point of the economic collapse, we used it to dichotomize the whole study period into 

a pre-collapse period (January 1st 2002 to October 5th 2008) and a post-collapse 

period (from October 6th 2008 to December 31st 2014). Both periods were 

characterized by major economic fluctuations. The pre-collapse period ended in an 

economic boom that peaked the last year prior to the economic collapse. Because of 

these fluctuations, we divided the pre-collapse period into two equally long periods: 

period 1 with stable economy (1.1.2002-20.05.2005) and period 2 characterized with 

an economic boom (21.05.2005 – 05.10.2008). We divided the post-collapse period 

into two equally long periods as well: period 3 which was characterized with an 

economic recession (06.10.2008 – 18.11.2011) and period 4 with an economic 

recovery (19.11.2011 - 31.12.2014). Age at time of death was categorized into four 

age groups; an age group before active working age (age 25 years and younger), a 

younger and older working age group (26-45 years and 46-65 years) and a 

retirement age group (older than 65 years). Marital status was retrieved from 

Register Iceland and was categorized into: 1) Married/Cohabiting, 2) Other 

(Single/Widowed/Separated/Divorced and Unknown). Residence was categorized 

into habitation in 1) Reykjavik Capital area, and 2) Rural areas (North West Iceland, 

North East Iceland, South West Iceland, South Iceland and South Peninsula).  

Approvals for this study were obtained from The National Bioethics Committee (ref: 

12-198-V2, S1) and the Data Protection Authority (ref: 2012121479HGK).  

 

Statistical analysis  

Descriptive statistics were used to describe characteristics of all registered suicides 

through the years 2002-2014, evaluated by gender, age, residence and marital 

status. We used Lowess (Locally Weighted Scatterplot Smoothing) curve to present 

suicide rates during the whole study period, for both genders and for all age groups. 
To evaluate the estimated yearly increase or decrease in suicide rates for each 

period for both genders we used Poisson regression. We used the same measures 

to evaluate the possible effect of economic variables, using 1% increase in the 

economic parameters as dummy variable and expressing the association as RR. To 



7 
 

address whether the years after the economic collapse (post-collapse period) were 

characterized by an increase in suicide rates compared to the pre-collapse period, 

Poisson regression models were used. We used the date October 6th as a dummy 

variable to evaluate crude risk both for the whole study population and stratified by 

gender and age groups.  

 

Results  

The total number of suicides from January 1st 2002 until December 31st 2014 in 

Iceland was 470, or 14.2 per 100.000 inhabitants. A majority of individuals dying by 

suicide were men (75%), with 21.0 per 100.000 men dying by suicide and 7.3 per 

100.000 women. (Table 1) The mean age at time of death was 45 years and the 

highest incidence rate was in the age group 46-65 years (19.3 per 100.000). The 

majority of individuals (66%) had a registered residency in the capital area (largest 

habitat in Iceland) at the time of death. Suicide rate was lower among individuals 

registered as married or cohabitating than among individuals registered as 

single/widowed/ separated/divorced/unknown (respectively 6.7 per 100.000 and 21.9 

suicides per 100.000 individuals). When evaluating yearly increase during the whole 

study period, there was no increase in suicide per year, neither for men (RR 1.03, CI 

1.00-1.06), nor women (RR 1.01, CI 0.96-1.07). (Figure 1) 

      When evaluating suicide rate during each period (Table 1), the highest total 

suicide was seen during period 4 (16 suicides per 100.000), among the oldest 

individuals (22.4 suicides per 100.000 individuals). (Figure 2)  

      Table 2 presents the risk of suicides in the post-collapse period compared to the 

pre-collapse period, for both genders, stratified by age, residence and marital status. 

There was no increased risk of suicide post-collapse compared to pre-collapse for 

the whole study group (RR 1.12; CI 0.94-1.35) and not either when evaluated by 

gender (men RR 1.18; CI 0.96-1.46 and women RR 0.96; CI 0.67- 1.38). Total 

number of days in the study period were 4749: 2470 in the pre-collapse period (52%) 

and 2279 in post-collapse period (48%). The mean age at time of death was higher 

post-collapse (46.6 years) than in the pre-collapse period (43.9 years). However, 

when evaluated by age groups, there was increased risk for those over 65 years of 

age (RR 2.02; CI 1.19-3.56), significantly so for men (RR 2.31; CI 1.24-4.57), but not 
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women (RR 1.30; CI 0.45-3.94), with men´s incidence rate increasing from 13 per 

100.000 pre-crisis to 30.2 per 100.000 post-collapse. Also, increased risk was found 

for non-married men post-collapse compared to pre-collapse (RR 1.31; CI 1.03-

1.67), not seen for non-married women (RR 0.92; CI 0.61-1.37).  

      No associations were found between suicide risk and macro-economic factors, 

neither GDP: RR 1.29; CI 0.94, 1.79 (men RR 1.35; CI 0.93, 1.98 and women RR 

1.13; CI 0.61, 2.15), BOT: RR 1.08; CI 0.96, 1.22 (men RR 1.11; CI 0.97, 1.27 and 

women RR 1.01; CI 0.80, 1.27), nor increase in unemployment rate: RR 1.07; CI 

0.86, 1.33 (men RR 1.12; CI 0.87, 1.45 and women RR 0.94; CI 0.60, 1.45). 

However, when evaluating by age groups, a 1% increase in GDP, increased suicide 

risk for the age group 26-45 years (RR 1.9; CI 1.09-3.38) and with a 1% increase in 

both GDP and BOT, the risk increased for individuals aged older than 65 years (RR 

5.3; CI 1.91-16.47 and RR 1.59; CI 2.13-2.26 respectively), significantly so for men, 

but not women.  
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Table 1: All suicides during the total study period, according to ICD-10 diagnostic codes X60-84 and 

Y87.0, divided into four economic time periods; period 1 (Stable) and 2 (Boom) before the economic 

crisis (2002-2008) and period 3 (Crisis) and 4 (Recovery) after the economic crisis (2008-2014).  

 

 

  
Time period* 

  
Total 

(Incidence)  
Stable Boom  Crisis Recovery  

Number of suicides  470 (14.2) 101 (12.6) 120 (14.0) 115 (13.9) 134 (16.0) 

Gender  
     

     Male  350 (21.0)  73 (18.3) 87 (20.1)  94 (22.6)  96 (23.0)  

     Female  120 (7.3)  28 (7.0) 33 (7.8)  21 (5.1)  38 (9.1)  

Age groups  
     

   ≤ 25 years  73     (8.9)  18  (8.8) 20   (9.4) 17  (8.3)  18  (8.9) 

    26-45 years  162  (14.3)  31  (10.9) 44  (14.8)  36  (12.8) 51  (18.8) 

    46-65 years  176  (19.3)  43  (21.2) 46  (19.9) 49  (21.1) 38  (15.6) 

    > 65 years  59    (13.1) 9    (8.3) 10  (8.9) 13  (11.8)  27  (22.4) 

Residence  
     

   Capital  312  (12.4) 68  (11.1) 81  (12.6) 75  (12.0) 88  (13.7) 

   Rural  158  (10.7) 33  (8.9) 39  (10.1) 40  (11.0) 46  (12.7) 

Marital status  
     

   Married/cohabiting  110  (6.7) 24   (5.9) 31  (7.3) 28  (6.9) 27  (6.6) 

   Other ** 360 (21.9) 77  (18.9) 89  (21.1) 87  (21.5)  107 (26.0) 

 

 

* Period 1: 1.1.2002-20.05.2005, Period 2: 21.05.2005 – 06.10.2008, Period 3: 07.10.2008 – 

18.11.2011, Period 4: 19.11.2011 - 31.12.2014.  

**Single, Widowed, Separated, Divorced and Unknown. Information on marital status is only available 

for individuals 16 years and older; hence, individuals who committed suicide younger than 16 years of 

age are not included in the presentation of incidence per 100.000 individuals according to marital 

status.   
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Figure 1 : Suicides per 100 000 inhabitants through the years 2002-2014 in Iceland for both 

genders, presented with a Lowess curve.  

 

 

Figure 2: Suicides per 100.000 inhabitants through the years 2002-2014 in Iceland, presented 

with a Lowess curve for age groups 1)  ≤ 25 years, 2) 26-45 years, 3) 46-65 years and 4) > 65 

years.  
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Discussion  

In this population-based study on suicide in Iceland, we found no increase in suicide 

rates following the major economic collapse in 2008, when comparing to the years 

prior to the economic collapse. However, towards the end of the observation period – 

or during the time of economic recovery - increase in suicides rates was observed 

among non-married men and men older than 65 years of age.  

      Our main findings stand in contrast with the bulk of the literature suggesting a 

measurable increase in suicide rates following macroeconomic downturns.6-10,27 

Iceland was hit particularly hard by the unforeseen economic collapse; therefore a 

comparable increase in suicide rates during the economic recession years could 

have been expected. Studies found an increase in self-reported stress,24 depressive 

symptoms,28 increased sickness absence from work29 and increased risk of 

hypertension among both gender.30,31 For women, an increase in attendance rate to 

cardiac emergency was seen.32 Given the strong evidence for economic recession as 

a risk factor for suicide and the velocity and shock of the economic collapse in 

Iceland, the findings of our study on suicide during the recession years are somewhat 

unexpected. The increase in suicide rates among non-married and older men during 

the years of economic recovery further raise questions on whether this may be a 

delayed effect from the economic collapse or due to other factors.  

 

Protective factors in Iceland  

Hard macroeconomic conditions, modeled with unemployment rates, have repeatedly 

been shown to be an important factor associated with increased suicide rates.3,16 Yet, 

the large change in unemployment rate during the economic recession years in 

Iceland did not seem to affect overall suicide rates. It has been speculated in other 

countries to what extent unemployment may contribute to rising suicide rates.33,34 In 

Western Europe, the association has seemed to be rather weak, if any.12 One 

explanation for this variation between countries is that social policy plays an 

important role in unemployment-related health.35 The risk of unemployment related 

suicides may be buffered in countries with strong welfare systems.36 This may indeed 

have been the case in Iceland, which has a strong welfare system similar to Finland 
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and Sweden, where an increase in unemployment rates have not been found to 

affect suicide rates.37,38   

      The majority of other countries deeply affected by the Great Recession 

responded by implementing austerity measures and reducing public expenditure.39 

Studies now suggest that such measures may in fact have negative impact on mental 

health, by increasing the socio-economic risk factors associated with mental health 

morbidity.40,41 Individuals with pre-existing psychiatric disorders may be vulnerable to 

financial difficulties accompanied with austerity measures, which may trigger self-

harming behaviour.42 In Greece, studies have found that rising suicide rates 

coincided with increasing austerity measures.43,44 Conversely, higher level of social 

protection and strong welfare systems may mitigate the risk of suicide during 

economic recession.6,45,46 After the economic collapse in Iceland, an immediate 

implementation plan was conducted, with labour-market programs and debt 

forgiveness measures. A “Welfare watch” was established with the aim to monitor 

financial and social repercussions on inhabitants.47,48 Investing in social protection 

and rejecting austerity measures following the collapse may have been a suicide 

preventive factor in Iceland.  

      Several other factors might have played a protective role as well. Firstly, the small 

size and homogeneity of the Icelandic population is accompanied with a high level of 

social cohesion, which may be a protective factor for mental health.41,49,50  Secondly, 

gender equality is high in Iceland and Icelandic women have the highest job 

participation of all OECD countries (80%).51 During economic crises, increased 

suicides have been linked to higher level of unemployment rates, especially for men.4 

Reeves and Stuckler recently found that the association of rising unemployment rates 

and suicide among men during economic crises was not seen in countries where the 

level of gender equality was high, such as in Sweden and Austria. Possibly, greater 

gender equality diminishes suicide risk52 following an economic collapse, especially 

among men.53 Lastly, the changes from economic boom to collapse were severe. 

Our previous study on hospital attendances of suicide attempts and self-harm, 

indicated a peak in attendance among men just prior to the economic collapse, and 

declining again post-collapse.25 Possibly, stressful factors were accompanied with 

extraordinary circumstances in Iceland prior to the economic collapse. The pre-

collapse years were characterized with dramatic changes in the country´s 
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macroeconomic environment, a rapid growth in GDP and a trade deficit characterized 

with far higher levels of consumption than production.54 Increase in consumption 

along with working hours, liabilities and increased housing depths during these 

extreme prosperous years,55,56 may have affected psychological well-being,57 and 

more serious outcomes such as suicide attempts and suicides.  

 

Suicides among men during times of economic recovery 

Although overall suicide rates did not increase post-collapse, men older than 65 

years as well as unmarried men were at increased risk of suicide post-collapse 

compared to pre-collapse. The observed rise in suicides during economic recessions 

in other European countries applies mainly to men of working age,4 and previous 

studies have found that middle aged individuals were particularly at risk, with 

declining rates among older age groups.9,58 Retirement age in Iceland is 67 years. It 

is possible that individuals of an older age experience job insecurity during the last 

years of their career and therefore were hit particularly hard. However, this would 

hardly explain why this delayed effect was not found for females within the same age 

group. Men may find it more difficult to seek help for their psychiatric morbidity than 

women,59 and rely on their social network for support. This could explain why an 

increase was seen for unmarried (or not cohabiting) men and not women, as marital 

status may be an important source of social support during hard times.60 Possibly, the 

beforementioned protective factors did not benefit older nor unmarried men, resulting 

in an increased risk of suicide, even after the economy recovered.  

 

Strengths and limitations 

A major strength of this study is the use of population-based, prospectively collected 

registry data. The Causes of death registry uses the widely used standard ICD-10 

diagnostic codes, only diagnosed by physicians. By using the unique personal 

identification number provided for each individual in Iceland, we were able to retrieve 

additional data for each individual, such as habitation and marital status. Despite the 

risk of underreporting suicide in official data, the Causes of death registry in Iceland 

is of high-quality and no changes have been made to clinical resources or the 

registration process of suicide during our study period. We adjusted for changes in 
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immigration and emigration as well as changes in the age distribution of the 

population. However, the study has some limitations that deserve attention. Due to 

the small population size, we lack statistical power particularly in subgroup analyses. 

Also, due to the population size and the extraordinary circumstances of the economic 

collapse (and boom) external validity is limited. However, this can also be seen as a 

strength. Not all economic fluctuations are alike and this is not a field in which final 

results will be provided within a single paper. However, over time a pointillistic picture 

emerges, showing differences in business-cycle effects across health outcomes, 

social- and institutional circumstances, and not least, types of economic 

circumstances. We provide one piece to that puzzle.  

 

Conclusion  

Despite a major economic crisis in Iceland from 2008, our results indicate no overall 

increased risk of suicide rates in the Icelandic population. Yet, towards years of 

economic recovery, we found an increased risk of suicide among  older and 

unmarried men. These findings suggest that a strong welfare system and investing in 

social protection during economic crisis might mitigate suicide risk. Further research 

is needed to understand why these measures of social welfare, if important, did not 

mitigate suicide rates among non-married and older men. Our findings indicate that 

suicide risk may vary between different subgroups of populations and motivate 

adequate psychological follow-up of all age groups during and following an economic 

crisis.  
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