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Abstract 

 

Earthquakes can cause both negative physical outcomes, and psychological, such as post-traumatic 

stress disorder (PTSD), depression and anxiety. Only limited amount of studies have investigated the 

course of psychological morbidity following earthquakes. In spring 2008, a strong earthquake of a 

magnitude Mw 6.3 struck in South Iceland and resulted in widespread damage, some physical injuries 

but no casualties.  

 The overall aim of the study was to investigate the development of post-traumatic stress 

symptoms, depression and anxiety among those who lived near the epicenter, two to twelve months 

following the earthquake. Specifically, the aim was to study the effect of demographic factors, prior 

trauma history and social support on development of symptoms. 

This was a prospective cohort study based on a sample that was randomly selected from the affected 

area (n=1516). Participants answered a questionnaire assessing demographic and earthquake related 

factors at two months (baseline) after the earthquake, and psychological morbidity at four time points: 

two, four, eight and twelve months following the earthquake. Psychological morbidity was measured 

with the PTSD Symptom Scale Self-report (PSS-SR), Beck Depression Inventory II (BDI-II) and the 

Beck Anxiety Inventory (BAI). Social support was measured by the Multidimensional Scale of 

Perceived Social Support (MSPSS). Two months after the earthquake, 5.23% of the participants were 

experiencing PTSD symptoms (PSS-SR>14), 6.72% experienced moderate depression symptoms 

(BDI-II>19) and 6.41% had moderate anxiety symptoms (BAI>15).  When calculating odds ratio for the 

development of psychological morbidity between four time points, we found no significant overall 

trends . When comparing first and last time points only, we found significant decrease for anxiety 

(p=0.05) , especially for females (p=0.05); those with primary education (p=0.001), prior history of 

accidents/disasters (p=0.02), prior experience of loss/illnesses (p=0.05) and damages to home 

(p=0.02). No changes were observed between the first and the last time points for PTSD or 

depression symptoms. 

 Our results did not show significant changes in symptoms of PTSD and depression over the 

first twelve months after the earthquake. However, symptoms of anxiety markedly decreased between 

the first and the last time points. Our findings emphasize the importance of analyzing those in risks 

and of the necessity of follow-up in the aftermath of earthquakes and other natural disasters. 
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Ágrip 

 

Jarðskjálftum geta fylgt bæði líkamlegar heilsufarslegar afleiðingar og sálrænar, svo sem 

áfallastreituröskun, þunglyndi og kvíði. Lítið hefur verið rannsakað um þróun sálrænna einkenna í 

kjölfar jarðskjálfta. Þann 29. maí 2008 reið jarðskjálfti af stærðinni Mw6.3 yfir suðurhluta Íslands. Af 

hans völdum urðu töluverðar skemmdir á mannvirkjum og nokkrir urðu fyrir líkamlegum meiðslum. 

 Tilgangur rannsóknarinnar var að skoða þróun sálrænna einkenna á fjórum tímapunktum í 

kjölfar jarðskjálftans. Sérstök áhersla var lögð á að skoða áhrif bakgrunnsbreyta, fyrri áfallasögu og 

sálfélagslegs stuðnings á þróun einkenna. Rannsóknin var framsýn ferilrannsókn, byggð á 

tilviljunarúrtaki frá íbúum jarðskjálftasvæðisins (N=1516). Þátttakendur svöruðu spurningalista um 

lýðfræðilega þætti, fyrri áfallasögu og spurningum tengdum jarðskjálftanum tveimur mánuðum eftir 

jarðskjálftann og spurningalistum vegna sálrænna einkenna á fjórum tímapunktum, tveimur, fjórum, 

átta og tólf mánuðum eftir jarðskjálftann. Við mælingar á sálrænum einkennum voru notuð mælitækin 

PTSD Symptom Scale Report (PSS-SR); Beck Depression Inventory II (BDI-II); og Beck Anxiety 

Inventory (BAI). Sálfélagslegur stuðningur var mældur með Multidimensional Scale of Perceived 

Social Support (MSPSS).  Tveimur mánuðum eftir jarðskjálftann mældust 5.23% þátttakenda með 

einkenni áfallastreituröskunar (PSS-SR>14), 6.72% með þunglyndiseinkenni (BDI-II) og 6.41% með 

kvíðaeinkenni. Reiknað gagnlíkindahlutfall á þróun sálrænna einkenna yfir tíma reyndist ekki 

marktækt, en marktæk tengsl voru á breytingum á kvíða á milli fyrsta og síðasta tímapunkts (p>0.05), 

einkum hjá konum (p=0.05), þátttakendum með grunnmenntun (p=0.001), fyrri upplifun af 

slysum/hamförum (p=0.02), fyrri upplifun af missi/sjúkdómum (p=0.05) og þeirra er urðu fyrir 

eignaskaða (p=0.02).  

 Niðurstöður sýndu ekki marktæka breytingu á einkennum áfallastreituröskunar og þunglyndis 

fyrstu tólf mánuðina eftir jarðskjálftann en minni einkenni kvíða fundust á síðasta tímapunkti. 

Rannsóknin sýnir fram á mikilvægi eftirfylgdar í kjölfar náttúruhamfara á borð við jarðskjálfta og 

mikilvægi þess að greina sérstaka áhættuhópa í því sambandi. 
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Introduction 

 

1 Natural disasters - definitions and prevalence 

 

The World Health Organization and the Humanitarian Action Department define disasters as “any 

occurrences, either natural or human-made that causes damage, ecological disruption, loss of human 

life or deterioration of health and health services” (1).  Natural disasters are thus environmental events 

such as eruptions of volcanoes, earthquakes, floods and epidemics (1). 

  On average, either a natural or a technical/man-made disaster occur each and every day 

somewhere in the world  (2). These disasters touch society as a whole, bringing harm, pain and loss 

to individuals and communities alike (3) and affecting millions of people around the world every year 

(4). In the decade 1990-99 approximately two billion people were affected by either natural or man-

made disaster. Of 600,000 casualties more than 86% were caused by natural disaster (1).   

 The Center for Research on the Epidemiology of Disaster (CRED) classifies disasters in four 

different types: floods, droughts, windstorms and geological disasters. Earthquakes were 83% of the 

geological disasters between 1974-2003, while volcanic eruptions were 16% and tidal waves 1% (5).  

 Earthquakes are unpredictable by nature and one of the most lethal kinds of natural disasters 

(6). In most recent years there have been some major devastating earthquakes. The Chi-Chi 

earthquake in Taiwan, of a magnitude 7.3, killed 100,000 people  (7, 8); Pakistan´s 2005 earthquake 

of a magnitude 7.6 killed 87,000 (9); in 2008 an earthquake of a magnitude 8 struck the Sichuan 

province in China and killed 69,227 people (10) and the 2004 Southeast Asia earthquake-tsunami of a 

magnitude 9 caused 300,000 deaths and affected at least 5,000,0000 (11-14). 

 Earthquakes can have different consequences depending on their strength and surroundings. 

Even so, they all bear cost to societies, damages, injuries and often deaths. The strength of the 

earthquakes cited in the thesis varies from 5.3 to 9 on the Richter scale. 
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2 Psychological morbidity 

 

Earthquakes can cause both negative physical outcomes such as injuries and death and 

psychological, such as posttraumatic stress disorder (PTSD), depression and anxiety (15). 

 Mental health is defined by the World Health Organization as “the state of well-being, in which 

every individual realizes his/her own potential, can cope with the normal stresses of life, work 

productively and fruitfully and is able to make a contribution to his/her community” (16).   

 Disasters challenge the individual’s ability to adapt which carries the risk of adverse mental 

health outcomes. The potential effects on the mental health of the affected population range from 

minimal to severe psychological distress or impairment and may persist for many years after (17). 

Review of the empirical literature of disasters, published in the years 1981-2001, investigated what 

was known about the potential range, magnitude and duration of a disaster´s effects on the mental 

health of those exposed and sought to determine the experimental, demographic, and psychosocial 

factors of those most likely to be adversely affected. The findings of 160 studies showed that of the 

psychological outcomes observed PTSD was identified in 68% of the samples and depression and 

anxiety in 38% and 32%, respectively (15). 

 As mentioned earlier earthquakes can differ in strength and social context which can explain 

variation in psychological morbidity. Other plausible explanations underlying such variation could be 

different diagnostic instruments used and the sampling methods. 

 

2.1 Posttraumatic stress disorder (PTSD)  

Of all the psychological disorders occurring after traumatic exposure and disaster posttraumatic stress 

disorder (PTSD) is the most frequent and debilitating outcome (18-21). 

 Traumatic experiences are relatively common. Studies find that in the general population more 

than 2/3 of persons may at some point experience a significant traumatic event (18). Natural disasters 

and violent personal assault (sexual assault and physical attack) are among those traumatic 

experiences that could lead to PTSD, but also war, being taken hostage or kidnapped, confinement as 

a prisoner of war, torture and terrorist attack (22). 

 The DSM-III definition of PTSD is based on the presumptions that traumatic events are linked 

etiologically to a specific syndrome and defined by three main symptom groups, 1) re-experiencing the 

traumatic event, 2) avoidance of stimuli that resembles the event and numbing of emotional 

responsiveness and 3) increased arousal (23).  Thus, the development of PTSD depends on the 

complex interrelationships between the nature of the trauma, the person exposed to the traumatic 

event, and the victim´s social support system (24).  

 The National Comorbidity Survey found the estimated lifetime prevalence of PTSD in a 

general population in the United States to be 7.8% in a sample of people aged 15-54 years (25). 

However, in the European Study of the Epidemiology of Mental Disorders lifetime prevalence of PTSD 

was found to be considerable lower, 1.9%,  in a sample of people aged 18 years or older and  a 12-
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month prevalence, 0.9%, respectively  (26). Another study, investigating German sample aged 14-24 

years, found lifetime prevalence of PTSD to be 1.3% and a 12-month prevalence to be 0.7% (27). 

 In the aftermath of natural disasters identifying groups of victims can be more difficult than 

after human-made disasters, often resulting in lower prevalence’s of PTSD.  Studies report a PDST 

prevalence ranging from 5% to 60% in the first two years following disaster, most of them in the lower 

half of that range (18).  

 Various studies have measured the prevalence of PTSD following earthquakes. In June 2000 

two earthquakes of a magnitude 6.5 struck Southwest Iceland. In Böðvarsdóttir and Elklit study of two 

probability samples; residents in the exposed area and a control group from an unexposed area, 

findings showed 24% of the exposed group to have PTSD but none of the control group (28). A study 

investigating PTSD in two communities, three months after the 2008 Sichuan-earthquake, found the 

prevalence of probable PTSD to be 37.8% in the population more severely affected and 13% in the 

less affected community (29). A study of 1000 people in the epicenter region of the Marmara 

earthquake found PDST to be 43% (30). Kun et al. found the prevalence of PTSD after the 2008 

Wenchuan-earthquake to be 47.3% in heavily damaged areas and 10.4% in moderately damaged 

areas (31). Ten months after the Chi-Chi earthquake in Taiwan, PTSD measured 10.3% (19). A study 

on the aftermath of the 2004 earthquake-tsunami in Southeast-Asia showed PDST to be 10.5% 10 

months after the tsunami, in a sample of Danish tourists survivors (12). A study of the long-term 

effects of the L´Aquila earthquake in Italy found the prevalence of PTSD to be 4.1% one year after the 

earthquake (32) and the prevalence of probable PDST was found to be 26.3%, one year after the 

Wenchuan-earthquake (10). Study conducted at two sites 14 months after the Marmara earthquake, 

found PTSD to be  23% and 14%, respectively (33) and a study conducted 18 months after the 2005 

Kashmir-earthquake in Pakistan, found the prevalence of PTSD to be 46.6% (34). About half of the 

adult participants in a population-based study conducted two years following the 1988 earthquake in 

Armenia, fulfilled the criteria for PTSD (35). 

 Some studies have examined the longitudinal effects of earthquakes. In a one year follow-up 

study on earthquake survivors in Turkey, PTSD rated 42% one month after the earthquake and  23%, 

13 months after (36). Hussain and colleagues found in their study on Norwegian survivors of the 

Southeast Asian earthquake-tsunami, the prevalence of PTSD to be 11.1% 2.5 years after (21) and a 

study aiming to examine the rates of PTSD and depression three years after the 1999 earthquake in 

Turkey, estimated the rates of PTSD to be 40% (37). Following the 1989 earthquake in Australia 

psychological morbidity was measured six months and two years post-disaster. Rates of PTSD 

decreased from 11% to 3% in a low exposure group and in a high exposure group from 40% to 19%, 

respectively (38). 

 Only few studies have examined the course of PTSD after an earthquake. A study examining 

the severity and longitudinal course of psychological morbidity 1,5 and 4,5 years after the 1988 

earthquake in Armenia, found that PTSD subsided from 28.5% to 24.5% within those exposed to mild 

earthquake trauma and from 49.7% to 47.2% within those exposed to severe earthquake trauma (20). 

After another devastating earthquake in Turkey, the 1999 Chi-Chi earthquake, psychological morbidity 

was measured at six months and two and three years following. The study found the prevalence of 
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PTSD to be 8.3% six months after the earthquake and 9.7% and 5.5% two and three years after, 

respectively (7). In a five wave repeated study, Guo et al. examined trends in PTSD following the 2008 

Wenchuan-earthquake, over the course of 42 months. Their study found the prevalence of PTSD to be 

58.2% at two months, 22.1% at eight months, 19.8% at fourteen months, 19% at 26 months and 8% at 

44 months after the earthquake (39). 

 Although prevalence of PTSD is most often highest in the first year after, the symptoms can 

be long withstanding. Level of PTSD reported after earthquakes vary according to the nature and 

severity of the disaster, and possibly to the different methodologies between surveys.   

 

2.2 Depression 

Depressed mood and the inability to feel normal happiness or pleasure are the main symptoms in 

major depression disorder. Accompanying these symptoms are often variety of psychological 

symptoms, such as feelings of worthlessness, excessive guilt and suicidality and physical symptoms 

such as changes in appetite, sleep disturbances, and loss of energy (24).  

 Depression is a widespread disease in the general population. The World Health Organization 

(WHO) have estimated depression to affect thirty-five million people and the World Mental Health 

Survey found that on average, 1 in every 20 people reported having an episode of depression (40). 

The European Study of the Epidemiology of Mental Disorders, found a 12-month prevalence of major 

depression to be 3.9% and lifetime prevalence to be 12.8% (26). 

 Relatively few studies investigating psychological morbidity after an earthquake have 

measured depression. A study conducted 3-4 months after the 2010 Yushu-earthquake in China, 

found prevalence of depression to be 38.6% (41). Some studies have investigated the long-term 

development of depression following an earthquake. For example a study investigating the long-term 

psychological sequel of the L´Aquila earthquake in Italy, that found the prevalence of  depression to be 

5.8% 14-19 months after (32). Another study comparing two samples in two sites, 14 months after the 

Marmara-earthquake in Turkey, found prevalence of depression to be 16% at the epicenter and 8% 

100 km afar from the epicenter (33). In a study conducted 2.5 years after the Southeast Asian 

earthquake-tsunami, major depression was found to be 11.1%, in a sample of Norwegian tourists (21). 

Two studies examining psychological morbidity three years after the 1999 Marmara-earthquake in 

Turkey found depression to be 10.5% in a randomly selected sample of inhabitants living close to the 

epicenter (42) and 18% in a sample of inhabitants relocated to a housing site in the epicenter region, 

due to demolition of their own homes (37). Other studies have reported higher prevalence of 

depression following earthquakes.  Basoglu and colleagues, in their study of 1000 people in the 

epicenter region of the 1999 Marmara-earthquake, estimated rates of major depression to be 31% 

(30) and in a study conducted one year after the 2008 Wenchuan-earthquake, prevalence of 

depression was found to be 49.8% (10).  

 Very few studies have examined the course of depression following an earthquake. In the 

Goenjian et al. longitudinal study of psychological morbidity after the 1988 earthquake in Armenia, 

depression of those exposed to mild earthquake trauma measured 11.8% 1.5 years after and 9.8%, 

4.5 years after. Of those exposed to severe earthquake trauma depression subsided from 27.6% to 
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24.3% (20). In a study measuring psychological morbidity after the Chi-Chi earthquake, major 

depression rated 11.6% six months after and  6.9% and 6.5% two and three years after, respectively 

(7).  

 The prevalence of depression following earthquakes differs between studies in coherence with 

the severity of the disaster and study design. Little is known of the long-term effects and the course of 

depression following earthquakes. 

 

2.3 Anxiety 

Anxiety is characterized by feelings of tension, worried thoughts and physical changes like increased 

blood pressure. People with anxiety disorders usually have recurring intrusive thoughts or concerns. 

They may avoid certain situations out of worry and also have physical symptoms such as sweating, 

trembling, dizziness or a rapid heartbeat (43). 

 A study measuring the prevalence of psychiatric disorders in the Dutch population aged 18-64, 

found a 12-month prevalence of anxiety disorders to be 12.4% and the lifetime prevalence to be 

19.3% (44). In the European Study of the Epidemiology of Mental Disorders, a 12-month prevalence of 

anxiety disorders was found to be 6.4% and the lifetime prevalence 13.6%, respectively (26). In a 

large national survey on the general population in USA a 12-month prevalence of any anxiety disorder 

measured 8.9% and the lifetime prevalence measured 7.5%, respectively (45).  

 Few studies have examined anxiety after an earthquake. Studies conducted after hard hit 

earthquakes in China have found anxiety to be high in the aftermath. A study investigating 

psychological morbidity 3-4 months after the 2010 Yushu-earthquake found prevalence of probable 

anxiety to be 43.8% (41). Only few studies have measured the long term effect of earthquakes In a 

cross-sectional study conducted one year after the 2008 Wenchuan-earthquake, the prevalence rates 

of anxiety was found to be  49.8% (10). In a study of Norwegian survivors in the aftermath of the 2004 

Southeast Asia earthquake-tsunami, prevalence of anxiety was found to be 11.1%, 2.5 years after the 

disaster (21). One study assessing the prevalence of mental disorder after earthquakes in Italy, 

measuring 4.5, 5.5 and 5.8 on the Richter scale, rated anxiety to be 5% eight years later (46). 

 Studies measuring the course of anxiety following earthquakes are limited. Goenjian and 

colleagues measured the longitudinal course of psychological morbidity and found anxiety to subside 

from 9.8%, 1.5 years after to 7.2% 4.5 years after, in a group exposed to mild trauma. Of those 

exposed to severe earthquake trauma, anxiety measured 26.1%, 1.5 years after and 26.2%, 4.5 years 

after, respectively (20).  

 The prevalence of depression following earthquakes differs between studies in coherence with 

the severity of the disaster and study design. Little is known of the long-term effects and the course of 

depression following earthquakes. 
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3 Predictors of psychological morbidity 

 

Risk factors of adverse psychological outcomes following earthquakes have received relatively little 

attention (33). Factors repeatedly found to affect the risk of adverse effects are background factors like 

gender (37, 47), age (29, 48) and education (35);  social support (28, 41), prior trauma (21, 28) and 

proximity to the epicenter of the disaster (49, 50). 

   

3.1 Gender 

In the general population there is a gender difference in psychological morbidity with women rating 

higher than men on PTSD, depression and general anxiety (51-53).  Ditlevsen and Exlit examined the 

combined effect of gender and age on PTSD in previous Nordic studies. Their findings showed women 

to have an overall twofold higher prevalence of PTSD than men, and for people aged 21 to 25 years 

old the ratio was almost threefold (54). In US population the burden of PTSD is also greater among 

women than in men (55).  

 In the aftermath of disasters women and men may also experience different health 

consequences, including the nature of psychological impacts (1). Norris et al. found in their review of 

empirical literature of disasters that 49 of 160 articles described a significant gender difference in 

psychological morbidity after disaster. Most of them, 94%, found female survivors to be more 

adversely affected than men (15).  

 Studies conducted in the aftermath of earthquake show female gender to be a strong predictor 

of increased psychological morbidity (49). For example in a study measuring the psychological sequel 

in the two years following  the 1989 earthquake in Australia, being female was found to be one of the 

strongest predictors of psychological morbidity (38).  

 Studies investigating psychological morbidity in the aftermath of earthquakes, most often 

measure PTSD and depression. Various studies measuring posttraumatic symptoms have shown 

female gender to be predictor of PTSD and posttraumatic stress syndrome (PTSS) after earthquakes 

(9, 19, 56, 57). Female gender was found to be associated with PTSD after exposure to the 2004 

Southeast Asian earthquake-tsunami in a study of Swedish tourist population (11) and psychological 

morbidity was higher among females after 2005 Bam-earthquake in Iran (58). 

 Studies investigating psychological morbidity in the aftermath of the Chi-Chi earthquake in 

Taiwan and Wenchuan-earthquake in China found that being female increased the risk of both PTSD 

and depression (7, 10), while studies investigating psychopathology in Turkey after the 1999 

Marmara-earthquake found female gender to be predictor of PTSD but not of depression (37, 56). 

 Other studies have found association between female gender and depression, but not PTSD. 

A study measuring psychological morbidity after the 2009 earthquake in L´Aquila, Italy found female 

gender to be a predictive factor for depression more than one year after the earthquake (32) and 

Armenian and colleagues, examining  risk factors for depression two years following the 1988 

earthquake in Armenia, found male gender to be protective for depression  (59). 
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 Studies examining the prevalence of PTSD and depression after the 1999 earthquake in 

Turkey found female gender to be a risk factor for PTSD (30, 33) and a study investigating the 

symptoms of PTSD and associated risk factors three months after the 2008 Sichuan-earthquake, 

found female gender to predict severity of PTSD symptoms (29). In a cross-sectional study conducted 

seven and 19 months after the 2005 Pakistan-earthquake, female gender predicted significantly higher 

posttraumatic symptom levels (49) and a study assessing the determinants related to PTSD in the 

aftermath of the 2008 Wenchuan-earthquake, found female gender to be an independent risk factor in 

heavily damaged areas (31). Another study examining the trends of PTSD and associated risk factors 

following the Wenchuan-earthquake, found females twice more likely to have probable PTSD than 

males two months after the earthquake. Their findings also indicated female gender to be a long-term 

risk factor for PTSD (39). 

 According to the findings of studies investigating PTSD and depression following earthquakes, 

women are in more risk of adverse effects than men.  

  

3.2 Age 

Some studies have found association between age and psychological morbidity.  

 A study measuring the psychosocial consequences of the 1989 Newcastle earthquake found 

older age to predict psychological distress and posttraumatic symptoms six months after exposure 

(38). A study conducted one year after the Wenchuan-earthquake, found older age (middle aged and 

elderly) to predict symptoms of PTSD, depression and anxiety (10). Another study aiming to find 

determinants for PTSD among the older population after the Wenchuan-earthquake, found older age 

to be a risk factor for PTSD (31). Kuo et al. investigating psychological morbidity in earthquake victims 

in temporary housing, one year after the Chi Chi earthquake in Taiwan, found posttraumatic symptoms 

to be higher among 25-44 years old than 15-24 years old, and to be lowest with those 60 years old 

older (60). In a study exploring determinants for PTSD thirty months after the 2005 earthquake in 

Pakistan, older age was found to confer to higher risk of PTSD (9). Other studies have shown younger 

age to be protective against adverse psychological outcome. For example a study conducted six 

months after an earthquake in Italy, found age below 55 years to predict lower rates of  PTSD (61).  

 A three-year follow-up study aiming to predict the longitudinal course of PTSD in the aftermath 

of the Chi-Chi earthquake in Taiwan found younger age to predict unresolved (respondents who had 

PTSD both six months and three years after) PTSD and delayed (respondents who did not have 

PTSD six months after, but had PTSD three years after) PTSD (8).   

 Most studies investigating predictors of psychological morbidity following earthquakes have 

found older age to be a risk factor and younger age to protect against adverse effects.  

   

3.3 Education 

Studies have shown education to be inversely related to symptoms of psychological morbidity (30, 38, 

56, 58).  
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 In a study of two samples of survivors of the 2005 Pakistan-earthquake lower education was 

found to predict higher posttraumatic levels (49). Wang et al. found lower educational level to be 

predictive of increased PTSD symptoms three months after the 2008 Sichuan-earthquake (29) and 

also Yuan and colleagues in a study following the two earthquakes that struck in China 2003 (62). 

 Armenian et al. found in their study that higher level of education was protective against PTSD  

(35).  Other studies have also shown better education to be protective and predict lower rates of 

PTSD. For example a study conducted six months after the 2002 earthquake in Italy, where higher 

education predicted lower rates of PTSD (46). 

 The studies investigating the association between education and adverse psychological 

effects following earthquakes have found lower educational to be a risk factor for posttraumatic 

symptoms and thus higher educational level to be protective against adverse effects. 

  

3.4 Social support 

The association between social relationships and health has long been noted by scientists. As early as 

1897, Durkheim found in his work “Suicide” that people that were less socially integrated were more 

likely to commit suicide than those most integrated (63). The World Health Organization emphasizes 

the protective effect, social support and good social relations have on people´s health and also that 

those with less social support are at greater risk for poor health (64). 

 Sheldon Cohen classifies social support into three different types: Social network, that refers 

to the structure of social relations, perceived social support that refers to the function of social 

relationships and supportive behaviors that refers to the mobilization and receipt of behaviors intended 

to aid persons in the face of stressful events (65). Cohen et al. define social support as “the social 

resources that persons perceive to be available or that are actually provided to them by 

nonprofessionals in the context of both formal support groups and informal helping relationships”  (66). 

 Much has been studied about the impact of social relationships on both mental health and 

physical health. In a nine year follow-up study, the Alameda County study, Berkman and Syme 

investigated the effect social and community ties have on mortality. Their findings indicated that those 

lacking social and community ties were more likely to die in the follow-up period, than those with more 

substantial social network (67). A study of 13,301 men and women in North Karelia, Finland, found 

association between social connectedness and dying from ischemic heart disease (IHD) and other 

causes (68). A study found that breast cancers survivors with low social support prior to their 

treatment, experienced higher levels of pain and depressive symptoms over time, than those with 

higher social support (69). A longitudinal study of 647 adults found social support from family, friends 

and their significant other to be protective against risks of inflammation. The study also found social 

strain to substantially increase risks of inflammation and that the negative associations of social strain 

to be stronger than the positive associations of social support with inflammations (70).  

 Numerous studies have documented how buffering effects of social support can lessen the 

harmful health impacts of exposure to stress (71-74). Social support is thus recognized as having 

strong and beneficial effects on psychological morbidity (68, 71, 75). Evans et al. investigated the 

moderating effects of perceived social support on the associations between child maltreatment 
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severity and adult trauma symptoms. Their findings indicated perceived social support from friends to 

predict lower trauma symptoms for women and perceived social support from both family and friends 

to predict lower trauma symptoms for men (76). 

 Some studies have investigated social support or lack thereof as a predictor of psychological 

morbidity after earthquakes (35, 36, 38).  For example, a one-year follow-up study measuring PSDT 

and depression after the 1998 earthquake in Turkey, found less social support to be linked to the 

onset of PTSD (36). Sattler et al. found low social support to contribute to acute stress symptoms and 

depression in their study of the 2005 El Salvador earthquake (50) and Böðvarsdóttir and Esklit found 

social support to be negatively correlated to avoidance coping after the two 2000 earthquakes in 

South Iceland (28).  

 Studies conducted in the aftermath of the 2004 Southeast Asia earthquake-tsunami have 

investigated the role of social support. A study found frequent support seeking to predict positive 

psychological adjustment and infrequent support seeking to predict negative adjustment (77) and 

Wahlström et al., in their study on 1,505 Swedish survivors, found dissatisfaction with social support to 

be associated with psychological distress 14 months after the disaster (78).  

 Studies investigating the association between social support and health have shown less 

social support to be a risk factor for post-earthquake psychological morbidity and that people with a 

strong perceived social support seem to fare better in the face of adversity than others, whether it is 

regarding psychological or physical health. 

                                                                                                                                                                                                                                                                   

3.5 Other predictive factors 

3.5.1 Prior traumatic experience 

Prior traumatic events may enhance the probability of PTSD in exposed persons (79).   

 In relation to earthquakes, little is known about former trauma history as a risk factor. In a 

study measuring prevalence of PTSD and depression 14 months after the 1999 Marmara-earthquake 

in Turkey, prior trauma was a significant predictor of traumatic stress symptoms (33). In a study 

examining the long-term mental consequences in Swedish tourist population after the 2004 Southeast 

Asian tsunami former trauma was associated with greater distress (11). In a follow-up study on 

Swedish survivors previous traumatic experience were associated with long-term trauma reactions 

and higher risk for psychological distress (80).  

 Previous trauma history can enhance the risk of psychological morbidity following an 

earthquake. 

 

3.5.2 Proximity 

Some studies have found close proximity to the epicenter of the earthquake to be a risk factor of 

psychological morbidity.  

 A study conducted in two sites after the 1999 earthquake in Turkey, found association 

between the rates of PTSD and depression and the proximity to the epicenter of the earthquake (56). 
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In a two-wave study on the 2005 Pakistan earthquake, higher proximity to the epicenter was found to 

be significantly associated with PTSD seven months after (49). After the 1988 earthquake in Armenia, 

close proximity was found to increase the risk of depression (59). In Dell´Osso et al. investigation of 

the risk factors of PTSD after the 2009 earthquake in L´Aquila, Italy, those closer to the epicenter 

showed higher levels of post traumatic symptoms (47) and a study investigating PTSD three months 

after the 2008 Sichuan earthquake in China, found higher initial exposure level to predict the severity 

of PTSD symptoms (29). However, in a study controlling for the effects of other related stressors, e.g. 

damages and fear, proximity to the epicenter did not predict PTSD or depression 14 months after the 

1999 Marmara-earthquake in Turkey (33). 

 Some studies have found a greater degree of exposure to enhance the likelihood of 

psychological effects following an earthquake. 

 

3.5.3 Damages 

Only few studies have examined personal damages in the aftermath of earthquakes as a risk factor for 

psychological morbidity. 

 Kun et al. study of the risk factors for PTSD after the 2008 Wenchuan-earthquake, showed 

damaged household to be  independent  risk  factor for PTSD in heavily damaged areas (31). 

Other studies have shown damages to homes to be a risk factor for psychological morbidity. A study 

found damage to home to be significant, but weak predictor of PTSD 14 months after the 1999 

Marmara earthquake (33) and the findings of a study conducted four and seven weeks after the 2001 

El Salvador earthquake, indicated damage to home to contribute to acute stress disorder and 

depression (50). 

 Damages to homes due to earthquakes have been found to enhance the likelihood of 

psychological effects following an earthquake. 
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4 Natural disasters in Iceland 

 

Iceland, widely known as a land of natural hazards, is characterised by its volcanic activity, glacier 

bursts and earthquakes (81). Through the ages, natural disasters have caused both loss of lives and 

substantial damages. In the years between 1900-2008, at least 68 natural disasters occurred in 

Iceland, there among nine earthquakes, 33 volcanic eruptions, 13 avalanches, and 8 glacier burst and 

landslides (82). 

 Additionally, in recent decades Iceland has been hit by snow-avalanches in Northwest Iceland, 

and earthquakes and volcanic eruptions in South Iceland, all of which have had large impact on 

Icelandic society and its inhabitants. 

 

4.1 Volcanoes  

Among known examples of major natural disasters in Iceland are the Hekla eruption in South Iceland 

1104, destroying habitation in large areas, an eruption in  Öræfajökull 1362, where Litlahérað area 

was completely eliminated by glacier and tephra fall; and the 1783 Laki eruption, causing severe 

damages throughout the country due to ash falls and gas emission (83). This eruption, also known as 

Skaftár fires, lasted from June 1783 to February 1784, and was one of the largest and most 

devastating basaltic fissure eruptions in historic times (84). The eruption caused widespread health 

hazards and environmental effects due to cloud of sulfur acid, the “great dry fog” (85) and contributed 

to increased mortality in Iceland and Northern-Europe (85). Lastly the eruption in Heimaey in 

Vestmannaeyjar volcanic archipelago in 1973, lasted from January to July, and resulted in one of 

Iceland´s most destructive volcanic eruptions. The effects of the eruptions were widespread and 

affected all the inhabitants of Vestmannaeyjar greatly. Nearly all of the 5,300 inhabitants were 

evacuated to the mainland and tephra falls and lava flows from the eruption left many domestic 

housing, public buildings and harbor partly damaged or totally ruined. The eruption brought 

considerable economic and social for the residents of Vestmannaeyjar and also for the whole 

Icelandic economy (86). 

 Most recently, Eyjafjallajökull volcano erupted for 39 days, from April to May 2010. The effects 

of the eruption were widespread, with its fine ash evoking health concerns and international flight 

greatly affected (87-89). A study by Carlsen et al. examined the health effects following the eruption 

and found that those living in close proximity had significantly higher prevalence rates of various 

physical symptoms 6-9 months after the eruption, and that they were also more likely to experience 

psychological morbidity (90). 
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4.2 Snow-avalanches 

The oldest description of a snow avalanche is found in Sturlunga, one of the old Sagas, occurring in 

1118, where five people got killed (91). Since then almost 700 deaths by avalanches have been 

reported in Iceland (92, 93).   

 In 1994, a huge snow-avalanche struck Seljalandsdalur in Isafjörður, a town in the 

northwestern region of Iceland. One man died and forty summer houses were destroyed. A year later, 

two disastrous snow-avalanches occurred in nearby villages, Suðavik and Flateyri.  These two 

avalanches killed thirty-four people and many houses and other properties were destroyed (94, 95). 

The former avalanche struck in January 1995 and hit the small village of Sudavik, with its 230 

inhabitants. The total length of the avalanche path was 1,400 meters and estimated size around 

150,000 m
3
.  Running far across the hazard line it completely destroyed part of the village, killing 14 

people including eight children (91). A few months later, in October 1995, the latter avalanche hit 

Flateyri, a village of 379 inhabitants. The total length of the avalanche was 2,100 meters and its 

volume was estimated to be close to 500,000 m
3. 

The avalanche, also running far across the hazard 

lines, destroyed part of the village and killed 20 people, including three small children (91). 

 

4.3 Earthquakes 

Iceland is the most earthquake prone country in northern Europe, with destructive earthquakes striking 

roughly twice a year. The effects are often multifarious and widespread (81).  

 Iceland is part of the Mid-Atlantic Ridge system, the divergent tectonic plate boundary 

separating North American and Eurasian plates. Across Iceland from southwest to the north, two 

major fracture zones/ transform faults displace the rift zone to the east. These fracture zones are the 

origins of the greatest earthquake hazard – the Tjörnes Fracture zone in the north and the South 

Iceland Seismic Zone in the south (81, 96).  

 Major earthquake sequences have been occurring every 80-100 years (97). When major 

earthquake sequences hit the South Iceland Seismic Zone, it typically begins with a magnitude 7 

earthquake in the eastern part of the zone, following by smaller ones farther west. The earliest 

recorded data on earthquakes in Iceland are from the great South Iceland earthquakes in 1896, 

reaching a magnitude 6.6 and the destructive 1912 earthquake of a magnitude 7, respectively (81).  

 In the autumn of 1896, a sequence of six moderate-to-strong earthquakes ruptured the South 

Icelandic Seismic Zone during a period of two weeks. The felt area of the first earthquake stretched 

from Ísafjörður in the northwest to Hornafjörður in the east. In those six earthquakes, measuring up to 

6.6, two people were killed and the effects were destructive, severe damages and 3,692 totally 

collapsed houses (96). 

 In June 2000, two destructive earthquakes struck South Iceland. The former, of magnitude 

6.6, struck on June 17th, and the latter on June 21st, measuring magnitude 6.5 (28, 81, 98). The 2000 

South Iceland earthquakes caused widespread damages to infrastructures, buildings and houses, but 

no casualties (81). These two earthquakes and the 2008 earthquake are the biggest and most 

destructive earthquakes in Iceland, since the 1912 earthquake (99). 
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 Only one study has investigated psychological morbidity after an earthquake in Iceland. The 

aforementioned Bödvarsdóttir and Elklit study, which explored the psychological consequences of the 

two earthquakes in 2000 in two probability samples of residents from the exposed area and a control 

group from an unexposed area.  Their findings showed 24% of the exposed group to have PTSD 

symptoms and none in the control group. (28).  
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5 The earthquake in South Iceland, May 29th 2008  

 

In May 29
th
 2008, a strong earthquake, measuring Mw 6.3 struck in South Iceland.  

 The earthquake was the fourth most damaging earthquake in the South Iceland Seismic Zone, 

since the occurrence of six moderate/strong earthquakes in 1896. The other three were the 

aforementioned 1912 earthquake, measuring Mw7, and the two 2000 earthquakes, measuring Mw 6.5 

and Mw 6.4, respectively (100, 101). 

 The epicenter of the earthquake was in the Ölfus District, an area located between two towns, 

Selfoss and Hveragerði. The earthquake ruptured the westernmost part of the South Icelandic Seismic 

Zone followed by rupturing of the second fault, one second after (101).  Approximately 10,000 

inhabitants lived in close proximity of the epicenter, the hardest hit area. Over 2000 buildings were 

damaged in the earthquake, some were consequently uninhabitable, road and bridges were damaged 

and water supply systems and geothermal areas were also affected by the earthquake. Twenty-eight 

people suffered physical injuries (100).  
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6 Aim 

 

Although natural disasters in Iceland are well documented through the ages and studied over the last 

decades, little is known about the psychological consequences and risk factors for psychological 

morbidity. That is also true for researches in the field globally, especially with regard to the long-term 

psychological effects of earthquakes, and the course of psychological morbidity. 

 The overall aim of the study was to investigate the development of posttraumatic stress 

symptoms, depression and anxiety among  those who lived near the epicenter, two to twelve months 

following the earthquake. Specifically, the aim was to study the effect of socio-demographic  factors, 

prior trauma history and social support on the development of symptoms. 
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ABSTRACT 

 

Background: Earthquakes can cause both negative physical outcomes, and psychological, such as 

post-traumatic stress disorder (PTSD), depression and anxiety. Only limited amount of studies have 

investigated the course of psychological morbidity following earthquakes. In spring 2008, a strong 

earthquake of a magnitude Mw 6.3 struck in South Iceland and resulted in widespread damage, some 

physical injuries but no casualties.  

Aims: The overall aim of the study was to investigate the development of post-traumatic stress 

symptoms, depression and anxiety among those who lived near the epicenter, two to twelve months 

following the earthquake. Specifically, the aim was to study the effect of demographic factors, prior 

trauma history and social support on development of symptoms. 

Methods: This was a prospective cohort study based on a sample that was randomly selected from 

the affected area (N=1516). Participants answered a questionnaire assessing demographic and 

earthquake related factors at two months (baseline) after the earthquake, and psychological morbidity 

at four time points: two, four, eight and twelve months following the earthquake. Psychological 

morbidity was measured with the PTSD Symptom Scale Self-report (PSS-SR), Beck Depression 

Inventory II (BDI-II) and the Beck Anxiety Inventory (BAI). Social support was measured by the 

Multidimensional Scale of Perceived Social Support (MSPSS).  

Results: Two months after the earthquake, 5.23% of the participants were experiencing PTSD 

symptoms (PSS-SR>14), 6.72% experienced moderate depression symptoms (BDI-II>19) and 6.41% 

had moderate anxiety symptoms (BAI>15).  When calculating odds ratio for the development of 

psychological morbidity between four time points, we found no significant overall trends . When 

comparing first and last time points only, we found significant decrease for anxiety (p=0.05), especially 

for females (p=0.05), those with primary education (p=0.001), prior history of accidents/disasters 

(p=0.02), prior experience of loss/illnesses (p=0.05) and damages to home (p=0.02). No changes 

were observed between the first and the last time points for PTSD or depression symptoms. 

Conclusion:  Our results did not show significant changes in symptoms of PTSD and depression over 

the first twelve months after the earthquake. However, symptoms of anxiety markedly decreased 

between the first and the last time points. Our findings emphasize the importance of analyzing those in 

risks and of the necessity of follow-up in the aftermath of earthquakes and other natural disasters. 
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INTRODUCTION 

Iceland is the most earthquake prone country in northern Europe, with destructive earthquakes striking 

roughly twice a year according to annals and written documents in the last millennium (1). The country 

is a part of the Mid-Atlantic Ridge system, the divergent tectonic plate boundary separating North 

American and Eurasian plates. Across Iceland from southwest to the north, two major fracture zones 

displace the rift zone to the east. These two fracture zones are the origins of the greatest earthquake 

hazard, the Tjörnes Fracture zone in the north and the South Iceland Seismic Zone in the south (1, 2).   

 Although the severity of earthquakes varies depending on their strength and surroundings, 

almost all of them bear cost to societies, damages, injuries and often deaths. Every year an average 

of 939 earthquakes, measuring 5 to 8 on the Richter scale, strike globally (3). Given the severity, we 

still know relatively little of the long-term psychological consequences of moderate-intensity 

earthquakes (low magnitude and/or few/none casualties). 

 Adverse health consequences following earthquakes can be physical, such as injuries and 

death, and psychological, such as post-traumatic stress disorder (PTSD), depression and anxiety (4), 

presenting a major global public health concern. Level of general psychopathology reported after 

earthquakes vary according to the nature and severity of the disaster, but also to the different 

methodologies and measurements between studies. Studies carried out after natural disasters report  

PDST prevalence ranging from 5% to 60% , most of them in the lower half of the range (5). 

Furthermore, studies have shown that the prevalence of depression after earthquakes ranges from 5% 

(6) to 39% (7).   

 Studies measuring psychological morbidity over time have found that psychological 

consequences of powerful earthquakes can be long withstanding (8-10). However, studies 

investigating the course of psychological morbidity after less powerful earthquakes, with few/none 

casualties are limited. Following the 1989 earthquake in Newcastle, Australia, rates of PTSD in a low 

exposure group, decreased from 11% six months after the earthquake, to 3% two years after (11). In 

Goenjian and colleagues longitudinal study of psychological morbidity after the 1988 Armenia 

earthquake, depression symptoms in those exposed to mild earthquake trauma was 11.8%, 1.5 years 

post-earthquake and 9.8%, in a 4.5 year follow-up (10). 

 Only one study has investigated psychological morbidity after an earthquake in Iceland. 

Bödvarsdóttir and Elklit explored the psychological consequences of the two earthquakes in 2000 in 

two probability samples of residents from the exposed area and a control group from an area (12). To 

date, no study has investigated the longitudinal effects. 

 In May 29
th
 2008, a strong earthquake measuring MW 6.3, struck in South Iceland. 

Approximately 10.000 inhabitants lived near the epicenter of the earthquake.  The damage was 

widespread and affected many. Over 2000 buildings were damaged to some extent, thereof about 25 

uninhabitable. Twenty-eight people suffered physical injuries but there were no casualties (13).  

 The overall aim of our study is to explore the psychological sequel of post-traumatic stress, 

depressive and anxiety symptoms during the first year following the earthquake.  Specifically, we want 
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to study the effect of socio-demographic variables, prior trauma experience and social support on 

differential time sequel of the symptoms. 

 

METHODS 

 

Study design 

The study was a population-based, prospective cohort study with questionnaires administered at four 

time points, two (T1), four (T2), eight (T3) and twelve months (T4) following the earthquake.  

 

Sample 

The study sample consisted of 1516 participants, 18 years and older, randomly selected from the 

National Registry of Iceland from the population (N=10,287), living in the exposed area and nearby 

countryside, in June 2008. Participants received a questionnaire via mail or the internet. Those 

responding positively to the question, “Did you feel the earthquake?” were concluded in the study 

(n=1301). Respondents who did not feel the earthquake (n=215) were excluded.  

 

Measure 

At baseline (T1), participants answered a questionnaire assessing demographic factors, social support 

and symptoms of depression, anxiety, posttraumatic stress and were also collected. At later time 

points (T2, T3 and T4), measures on depression, anxiety, and posttraumatic symptoms were 

assessed again. 

 

Background information, earthquake experience and prior trauma 

The baseline questionnaire included questions regarding demographic information, participant’s 

experience of the earthquake, and prior traumatic life experience. 

 

Posttraumatic symptoms 

To measure post traumatic symptoms we used the PTSD Symptom Scale Self-Report (PSS-SR).  

 The PSS-SR is a 17-item scale that evaluates posttraumatic stress symptoms, in 

correspondence to the 17 symptoms from the DSM-IV classification. The items are scored from 0 

(never) to 3 (almost always), for symptoms frequency. The PTSD symptoms severity scores range 

from 0-51 (14). 

 Studies have shown the scale to have good internal consistency (α = .91 - .94) and good test-

retest reliability. The scale has also been shown to have good concurrent validity and a high 

correlation with other measurements on post-traumatic symptoms (15, 16).  

 A cut-off off  >14 was used, which is indicative of clinically significant posttraumatic stress 

symptoms (17). 

 

Depressive symptoms  
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The severity of depression symptoms were assessed using the Beck´s Depression Inventory II (BDI 

II., 

 The BDI-II is a 21-item measurement, each scored on a four point Likert-scale ranging from 0-

3, intended to measure the intensity, severity and depth of depression in individuals. The scores range 

from 0-63: 1-13 indicate minimal depression, 14-19 indicate mild depression, 20-28 indicate moderate 

depression and 29-60 indicate severe depression (18). In our study, a score of 20 or higher was used 

as cut-off, indicating moderate or severe depression.  Studies have found the scale to have high 

internal consistency (α=.89-.93) and adequate concurrent validity (18-20). The BDI-II is translated and 

standardized to Icelandic (21). 

  

Anxiety symptoms 

For measurement of anxiety symptoms, the Beck´s Anxiety Inventory (BAI) was utilized.  

 The BAI is a 21-item self-report inventory for measuring the severity of anxiety; each rated on 

a four point Likert-scale, from “not at all” (0) to “severely” (3). The scores range from 0-63, where score 

0-7 is indicative of minimal anxiety, 8-15 of mild anxiety, 16-25 of moderate anxiety and 26-63 of 

severe anxiety (22).  In our study, a score of 20 or higher was used as a cut-off, indicating moderate or 

severe anxiety. 

 Studies have found the scale´s internal consistency to be high, both in clinical and non-clinical 

population (α=.91-.94) and test-retest to be fair (r = .67-.71). BAI is also found to have high validity, 

differentiating anxiety from depression better than other scales tested (23-25).  

 The BAI has been translated and standardized to Icelandic (26). 

 

Social support 

Social support was assessed using the Multidimensional Scale of Perceived Social Support (MSPSS).  

 The MSPSS is a 12-item self-report inventory for measuring perceived social support from 

family, friends and significant other. Items are rated on a 7-point Likert scale ranging from 1 (very 

strongly disagree) to 7 (very strongly agree) (27). Quartiles of the total scores were calculated and 

used as our cutoff values, with the first 25% of the scores defined as low social support, 25-75% as 

medium, and the last 25% were scored as high. 

 Studies have found the scale to have good internal reliability (α = .84 - .92), good test-retest 

reliability (r = .72 - .85), and strong factorial validity (27-29). 

   

Potential covariates 

A variety of demographic questions were included in our analysis: gender, age, children, marital 

status, education, occupation and financial status.  

 Age was categorized as (1) 18-30 years old, (2) 31-40, (3) 41-50 and (4) 51-60 and (5) 61 and 

older. Marital status was categorized as either being married / cohabiting or not. Children were 

categorized in the same way, (1) yes and (2) no. Education was categorized as (1) primary, (2) 

secondary and (3) university/tertiary. Current occupation was categorized as (1) full time employment, 
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(2) part time employment, (3) unemployed/disabled and (4) other. Financial status was categorized as 

(1) good/very good, (2) moderate and (3) bad/very bad. 

 There were also questions of prior trauma history, proximity to the epicenter of the earthquake 

and damages. Prior trauma experience were classified as serious accidents/disaster, interpersonal 

violence and loss/illnesses and categorized as (1) yes and (2) no. Proximity to the epicenter was 

categorized into 4 areas, (1) Hveragerði, (2) Selfoss, (3) Stokkseyri, Eyrarbakki and Þorlákshöfn and 

(4) other. Damages to home were categorized as either (1) yes or (2) no. 

 

Statistical analysis 

We calculated descriptive statistics for participants background characteristics, prior trauma history, 

social support, and earthquake-related variables at baseline. We also calculated the prevalence of 

posttraumatic, depressive and anxiety symptoms at each time point. 

To test for trend over time in the development of depressive, anxiety and posttraumatic 

symptoms (outcome variables) and to identify predictors of psychological morbidity, we performed 

logistic regression analysis for repeated measures using SAS PROC GLIMMIX (30). We used 

interaction terms in the models to test if development over time depended on the level of background 

variables. 

Statistical significance was set at the 0.05 level.  

Statistical analysis was conducted using SAS Enterprise Guide 6.1 software. 

The study was approved by the Bioethics Committee Iceland and the Data Protection Authority 

of Iceland. 

 

 

RESULTS 

 

Baseline characteristics 

Of the 1516 participants, 1301 felt the earthquake, others (n=215) were excluded. Those 1301 

participants answered the demographic questionnaire and earthquake-related questions at baseline, 

two months after the event.  

  A total of 82.2% of the 1301 participants answered the PSS-SR at baseline, two months after 

the earthquake. A follow-up response rates were: 63.6% at four months (T2), 52.6% at eight months 

(T3) and 46.4% at twelve months (T4). Response rates on the BDI-II questionnaire were as follows: 

83.6% at T1, 62.8% at T2, 51.8 % at T3 and 45.4% at T4. Furthermore, response rates of the BAI 

were 82.8% at T1, 61.6% at T2, 51.6 at T3 and 46.5% at T4.  A flowchart of the participants can be 

seen in figure 1. 

 Majority of the 1301 participants were female (55.8%); married/cohabiting (79.9%), had children 

(88.2%), and moderate financial situation (51.1%). Forty-five percent reported receiving low social 

support from friends, 40.7% from their family and 39.1% from their significant other.  

Regarding prior trauma, 42.5% had experienced serious accidents or disaster; 19.8% had suffered 

interpersonal violence and 16.1% had suffered because of illnesses or loss of a loved one.  
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 Detailed demographic information is given in table 1. 

 

Psychological morbidity  

Two months after the earthquake (at baseline assessment) 5.23% of the participants fulfilled criteria 

for posttraumatic symptoms (PSS-SR>14), 6.72% for moderate depression symptoms (BDI-II>19) and 

6.41% for anxiety symptoms (BAI>15). Further results can be seen in tables 3-5.  

 We examined predictors of psychological morbidity at baseline (table 2), and found gender 

(p=0.001), education (p=.01), occupation (p=0.05), prior experience of accidents or disasters (p=.003), 

interpersonal violence (p=<0.0001), social support from friends (p=0.05) and damages to home 

(p=0.02) to be associated with symptoms of PTSD. Occupation (p=0.02), financial status (p=<0.0001), 

prior experience of accidents or disasters (p=<0.0001) and interpersonal violence (p=0.0003) 

predicted depressive symptoms. Anxiety was predicted by occupation (p=0.01), financial status 

(p=<0.0001) and interpersonal violence (p=<0.0001). We calculated odds ratio for potential predictors 

of development of posttraumatic, depressive and anxiety symptoms, but found no statistical 

significance. 

 We tested for trend over time in the sequel of post-traumatic stress disorder, depression and 

anxiety symptoms and found some for anxiety, but not for depression or PTSD. Trends in anxiety over 

time were observed with those participants with primary education (p=0.02), prior experience of 

accidents/disasters (p=0.04), and damages to home (p=0.03).  

We tested for interaction and found no significant association between trends over time with 

levels of the background variables. 

 When comparing psychological morbidity between first and last time points, decreases were 

observed for anxiety, but not for depression or PTSD. Decrease in anxiety between the two time 

points were found for the overall group (p=0.05), females (p=0.05), those participants with primary 

education (p=0.001), prior experience of accidents/disasters (p=0.02), prior experience of 

loss/illnesses (p=0.05) and damages to home (p=0.02). Summary of the results can be seen in tables 

3-5. Furthermore, figure 2 illustrates the level and the development of anxiety over time with regard to 

gender and education and figures 3-5 illustrate the level and the development of psychological 

morbidity over time with regard to financial status (fig. 3), occupation (fig. 4), and interpersonal 

violence (fig. 5). 

 

 

DISCUSSION 

 

Our findings did not show significant changes in posttraumatic stress, depressive and anxiety 

symptoms between two, four, eight and twelve months among residents close to the epicenter of the 

2008 earthquake in South Iceland. However, comparing anxiety symptoms only between first and last 

time point (two and twelve months after the earthquake) we found decrease, especially for females, 

those with primary education, prior trauma history and damaged homes due to the earthquake. 
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 Regarding predictive factors for psychological morbidity two months following the earthquake, 

we found female gender to be a risk factor for PTSD, which is in accordance with numerous previous 

studies. For example studies conducted after the 1999 Marmara-earthquake (31, 32) and a study 

investigating psychological consequences after the Chi-Chi earthquake in Taiwan, found female 

gender to increase the risk of both PTSD and depression (9). As in our findings, previous studies have 

shown education to be inversely related to symptoms of PTSD (33, 34). For example, a study of the 

2000 earthquakes in South Iceland found those less educated to be more prone to display symptoms 

of PTSD (12). Our results also indicated damages to home to be predictive of PTSD as was for 

example, found in a study investigating risk factors for PTSD after the 2008 Wenchuan-earthquake 

(35).  

 In our study occupation and financial status predicted both depression and anxiety. Few 

studies have measured occupation as a probable risk factor. One study found unemployment and low 

income to increase the risk of PTSD (36). In addition, we found social support, from friends in 

particular, to be protective against PTSD, which is in coherence with similar studies in the disaster field 

[10, 34, 38]. For example, a study measuring psychological morbidity after the 2010 Yushu-

earthquake in China showed less social support to contribute to the risk of poor mental health [33]. 

Little is known about former trauma history as a risk factor. One study found history of two or more 

traumatic events in adulthood to increase the risk of PTSD, 14 months after the Southeast Asian 

tsunami (37). Our results indicated that having previously experienced accidents or disasters 

increased the probability of PTSD and also that interpersonal violence predicted PTSD, depression 

and anxiety symptoms. 

 Those few studies that have investigated the course of psychological morbidity after an 

earthquake have found psychological morbidity to decrease over time regardless of the earthquakes 

strength and impact. For example in a five-wave longitudinal study conducted after the 2008 

Wenchuan-earthquake, where rates of PTSD decreased from 58% to 8% from two to 44 months after 

the disaster (38). Following the 1989 earthquake in Newcastle, Australia, rates of PTSD decreased 

from 11% to 3% in a low exposure group and 40% to 19% in a high exposure group (11). In a study 

measuring psychological morbidity after the Chi-Chi earthquake, major depression rated 11.6% six 

months after and 6.9% and 6.5% two and three years after, respectively (9).   

 Our study did not find significant changes of psychological morbidity across four time points, 

albeit decreasing prevalence. Whilst the prevalence of PTSD is lower in our study than majority of 

studies investigating psychological consequences of earthquakes, it is considerably higher than 

measured in a general European sample, 1.9% (39). 

 Our study is one of only few studies that have measured anxiety alongside PTSD and 

depression following earthquake. A study, conducted after the 1988 Armenian earthquake, found that 

in a group exposed to mild earthquake trauma anxiety subsided from 9.8% 1.5 years after to 7.2% 4.5 

years after the earthquake, but no changes were found with those exposed to severe earthquake 

trauma (10). Our findings show decrease between baseline and twelve months after the earthquake. 

Specifically, we found significant changes in anxiety for females, participants with primary education, 
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prior trauma experience, and damages to their homes. To the best of our knowledge other studies 

have not investigated risk factors for changes of anxiety over time. 

 Unlike most of the previous studies measuring psychological morbidity after an earthquake, 

our study examined a strong earthquake with relatively high impact on physical property, but low 

impact on physical injuries (1). While it is generally difficult to compare earthquake studies due to their 

different strengths and settings there are some similarity between them.   

 

Strengths and limitations 

The main strengths of the study were the repeated measures and random population sample, highly 

representative of the cohort. In addition, this is a prospective, longitudinal design using validated 

psychological assessments tools.   

 Some limitations of the study should be noted. Our sample was fairly small for repeated 

measures, there was no control group in the study and the measurements of psychological morbidity 

were self-reported. Lastly, there was a substantial loss of follow-up making it harder to analyze the 

data and also subject to non-response bias. We speculate that larger sample and thus more power 

would have been needed to calculate the changes of psychological morbidity across time, but also 

more difference in outcome between the time points.  

 

 

CONCLUSION 

 

To conclude, our study did not show significant changes in symptoms of PTSD and depression over 

the first twelve months after the earthquake. However, symptoms of anxiety markedly decreased 

between first and last time points (two and twelve months after). Our findings emphasize the 

importance of identifying those specifically in risks and of the necessity of follow-up in the aftermath of 

earthquakes and other natural disasters. 

 

 

REFERENCES 

 

1. Sigbjörnsson R, Ólafsson S. On the South Iceland earthquakes in June 2000: Strong-motion 

effects and damage. Bollettino di Geofisica teorica ed applicata. 2004;45(3):131-52. 

2. Sigbjörnsson R, Rupakhety R. A saga of the 1896 South Iceland earthquake sequence: 

magnitudes, macroseismic effects and damage. Bulletin of Earthquake Engineering. 2014;12(1):171-

84. 

3. Naeem F, Ayub M, Masood K, Gul H, Khalid M, Farrukh A, et al. Prevalence and psychosocial 

risk factors of PTSD: 18months after Kashmir earthquake in Pakistan. Journal of affective disorders. 

2011;130(1):268-74. 



  

44 

4. Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K. 60,000 disaster victims 

speak: Part I. An empirical review of the empirical literature, 1981–2001. Psychiatry: Interpersonal and 

Biological Processes. 2002;65(3):207-39. 

5. Galea S, Nandi A, Vlahov D. The epidemiology of post-traumatic stress disorder after 

disasters. Epidemiologic reviews. 2005;27:78-91. Epub 2005/06/17. 

6. Gigantesco A, Mirante N, Granchelli C, Diodati G, Cofini V, Mancini C, et al. 

Psychopathological chronic sequelae of the 2009 earthquake in L’Aquila, Italy. Journal of affective 

disorders. 2013;148(2):265-71. 

7. Zhang Z, Wang W, Shi Z, Wang L, Zhang J. Mental health problems among the survivors in 

the hard-hit areas of the Yushu earthquake. PloS one. 2012;7(10):e46449. 

8. Başoglu M, Kılıç C, Şalcıoglu E, Livanou M. Prevalence of Posttraumatic Stress Disorder and 

Comorbid Depression in Earthquake Survivors in Turkey: An Epidemiological Study. Journal of 

Traumatic Stress. 2004;17(2):133-41. 

9. Chou FH-C, Wu H-C, Chou P, Su C-Y, Tsai K-Y, Chao S-S, et al. Epidemiologic psychiatric 

studies on post-disaster impact among Chi-Chi earthquake survivors in Yu-Chi, Taiwan. Psychiatry 

and Clinical Neurosciences. 2007;61(4):370-8. 

10. Goenjian AK, Steinberg AM, Najarian LM, Fairbanks LA, Tashjian M, Pynoos RS. Prospective 

study of posttraumatic stress, anxiety, and depressive reactions after earthquake and political 

violence. The American Journal of Psychiatry. 2000;157(6):911-6. 

11. Carr VJ, Lewin TJ, Webster RA, Kenardy JA. A synthesis of the findings from the Quake 

Impact Study: a two-year investigation of the psychosocial sequelae of the 1989 Newcastle 

earthquake. Social Psychiatry and Psychiatric Epidemiology. 1997;32(3):123-36. 

12. Bödvarsdóttir I, Elklit A. Psychological reactions in Icelandic earthquake survivors. 

Scandinavian Journal of Psychology. 2004;45(1):3-13. 

13. Sigbjörnsson R, Snæbjörnsson JT, Higgins S, Halldórsson B, Ólafsson S. A note on the M w 

6.3 earthquake in Iceland on 29 May 2008 at 15: 45 UTC. Bulletin of Earthquake Engineering. 

2009;7(1):113-26. 

14. Foa E, Riggs D, Dancu C, Rothbaum B. Reliability and validity of a brief instrument for 

assessing post-traumatic stress disorder. Journal of Traumatic Stress. 1993;6(4):459-73. 

15. Foa EB, Cashman L, Jaycox L, Perry K. The validation of a self-report measure of 

posttraumatic stress disorder: the Posttraumatic Diagnostic Scale. Psychological Assessment. 

1997;9(4):445. 

16. Wohlfarth TD, van den Brink W, Winkel FW, ter Smitten M. Screening for Posttraumatic Stress 

Disorder: an evaluation of two self-report scales among crime victims. Psychological Assessment. 

2003;15(1):101. 

17. Coffey SF, Gudmundsdottir B, Beck JG, Palyo SA, Miller L. Screening for PTSD in motor 

vehicle accident survivors using the PSS‐SR and IES*. Journal of Traumatic Stress. 2006;19(1):119-

28. 

18. Beck A, Steer R, Brown G. Manual for the BDI-II. San Antonio, TX: Psychological Corporation; 

1996. 



  

45 

19. Dozois DJA, Dobson KS, Ahnberg JL. A psychometric evaluation of the Beck Depression 

Inventory–II. Psychological Assessment. 1998;10(2):83-9. 

20. Whisman MA, Perez JE, Ramel W. Factor structure of the Beck Depression Inventory—

Second Edition (BDI-II) in a student sample. Journal of clinical psychology. 2000. 

21. Arnarson TÖ, Ólason DT, Smári J, Sigurðsson JF. The Beck depression inventory second 

Eedition (BDI-II): Psychometric properties in Icelandic student and patient populations. Nordic Journal 

of Psychiatry. 2008;62(5):360-5. 

22. Beck AT, Steer RA. Manual for the Beck anxiety inventory. San Antonio, TX: Psychological 

Corporation; 1990. 

23. Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring clinical anxiety: 

psychometric properties. Journal of consulting and clinical psychology. 1988;56(6):893. 

24. Fydrich T, Dowdall D, Chambless DL. Reliability and validity of the Beck Anxiety Inventory. 

Journal of Anxiety Disorders. 1992;6(1):55-61. 

25. Creamer M, Foran J, Bell R. The Beck Anxiety Inventory in a non-clinical sample. Behaviour 

research and therapy. 1995;33(4):477-85. 

26. Sæmundsson BR, Þórsdóttir F, Kristjánsdóttir H, Ólason D, Smári J, Sigurðsson JF. 

Psychometric Properties of the Icelandic Version of the Beck Anxiety Inventory in a Clinical and a 

Student Population. 2012. 

27. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The Multidimensional Scale of Perceived Social 

Support. Journal of Personality Assessment. 1988;52(1):30-41. 

28. Zimet GD, Powell SS, Farley GK, Werkman S, Berkoff KA. Psychometric characteristics of the 

multidimensional scale of perceived social support. Journal of Personality Assessment. 1990;55(3-

4):610-7. 

29. Dahlem NW, Zimet GD, Walker RR. The Multidimensional Scale of Perceived Social Support: 

A confirmation study. Journal of clinical psychology. 1991;47(6):756-61. 

30. SAS Institute. SAS/STAT users´s guide. Cary, NC, USA: SAS Institute Inc.; 2008. 

31. Kılıç C, Ulusoy M. Psychological effects of the November 1999 earthquake in Turkey: an 

epidemiological study. Acta Psychiatrica Scandinavica. 2003;108(3):232-8. 

32. Salcioglu E, Basoglu M, Livanou M. Post‐traumatic stress disorder and comorbid depression 

among survivors of the 1999 earthquake in Turkey. Disasters. 2007;31(2):115-29. 

33. Yuan KC, Yao ZR, Yu SZ, Dong ZX, Zhong YJ, Edwards JG, et al. Prevalence and predictors 

of stress disorders following two earthquakes. International Journal of Social Psychiatry. 

2013;59(6):525-30. 

34. Armenian HK, Morikawa M, Melkonian AK, Hovanesian A, Akiskal K, Akiskal HS. Risk factors 

for depression in the survivors of the 1988 earthquake in Armenia. Journal of Urban Health. 

2002;79(3):373-82. 

35. Kun P, Tong X, Liu Y, Pei X, Luo H. What are the determinants of post-traumatic stress 

disorder: age, gender, ethnicity or other? Evidence from 2008 Wenchuan earthquake. Public Health. 

2013;127(7):644-52. 



  

46 

36. Ali M, Farooq N, Bhatti MA, Kuroiwa C. Assessment of prevalence and determinants of 

posttraumatic stress disorder in survivors of earthquake in Pakistan using Davidson Trauma Scale. 

Journal of affective disorders. 2012;136(3):238-43. 

37. Johannesson KB, Michel P-O, Hultman CM, Lindam A, Arnberg F, Lundin T. Impact of 

exposure to trauma on posttraumatic stress disorder symptomatology in Swedish tourist tsunami 

survivors. The Journal of nervous and mental disease. 2009;197(5):316-23. 

38. Guo J, Wu P, Tian D, Wang X, Zhang W, Zhang X, et al. Post-traumatic Stress Disorder 

among adult survivors of the Wenchuan Earthquake in China: A repeated cross-sectional study. 

Journal of Anxiety Disorders. 2014;28(1):75-82. 

39. Alonso J, Angermeyer M, Bernert S, Bruffaerts R, Brugha T, Bryson H, et al. Prevalence of 

mental disorders in Europe: results from the European Study of the Epidemiology of Mental Disorders 

(ESEMeD) project. Acta Psychiatrica Scandinavica Supplementum. 2004;109(420):21-7. 

 

 

  



  

47 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

Figure 1: Flowchart of participation in a study on those experiencing the 2008 earthquake in 
South Iceland 
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Table 1: Characteristics of the 1301 study participants collected at baseline two months after 
the 2008 earthquake in South Iceland 

 

 
N % 

 
N % 

 
Gender 

  

Prior accidents / disasters 

  Male 575 44.2  Yes 553 42.5 

 Female 726 55.8  No 748 57.5 

Age 

  

 Prior interpersonal violence 

   18-30 177 13.6  Yes 258 19.8 

  31-40 266 20.5  No 1043 80.2 

  41-50 328 25.3 Prior loss / illnesses 

    51-60 269 20.7  Yes 210 16.1 

  61-80 258 19.9  No 1091 83.9 

Married/cohabiting 

  

Social support from family 

   Yes 1034 79.9  Low < 25 530 40.7 

  No 260 20.1  Moderate 441 33.9 

Children 

  
 High < 75 330 25.4 

  Yes 1131 88.2 Social support from significant other 

  No  151 11.8  Low < 25 508 39.0 

Education 

  
Moderate 395 30.4 

 Primary 477 36.9  High < 75 398 30.6 

 Secondary  577 44.7 Social support from friends 

  University 238 18.4  Low < 25 585 45.0 

Occupation 

  
 Moderate 460 35.3 

 Employed,full time 789 60.9  High < 75 256 19.7 

 Employed, partly  189 14.6 Proximity to the epicenter 

 Unemployed/disabled 111 8.6  Area 1 192 15.2 

 Other 206 15.9  Area 2 506 40.1 

Financial situation 

  
 Area 3 248 19.7 

 Good/very good 528 40.8  Area 4 316 25.0 

 Moderate 661 51.1 Damages 

   Bad 105 8.1  Yes 552 45.1 

   
 No 673 54.9 
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Table 2: Predictors of posttraumatic, depressive and anxiety symptoms two months after the 
2008 earthquake in South Iceland 

 

Predictors PTSD
1 

Depression
2 

Anxiety
3 

 P P P 

Gender .001* .16 .07 

Age .42 .10 .11 

Marital status .17 .28 .64 

Children .10 .34 .95 

Education .01* .29 .04 

Occupation .05* .02* .01* 

Financial status .34 <.0001* <.0001* 

Prior accidents / disaster .002* .01* .14 

Prior interpersonal violence <.0001* .0003* <.0001* 

Prior loss / illnesses .56 .57 .32 

Social support from family .34 .15 .70 

Social support from significant other .67 .61 .42 

Social support from friends .05* .31 .12 

Proximity to the epicenter .31 .43 .66 

Damages .02* .65 .31 
1
Postttraumatic symptoms, PSS-SR > 14 

2
Depressive symptoms, BDI-II > 19 

3
Anxiety symptoms, BAI  > 15 

P-values of adjusted OR, * P < 0.05 **P < 0.01 
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Table 3: Development of posttraumatic symptoms two, four, eight and twelve months following 
the 2008 earthquake in South Iceland, according to respondent’s characteristics 

 

 T1 
 
% (N) 

T2 
 
% (N) 

T3 
 
% (N) 

T4 
 
% (N) 

Test for 
trend  
p 

T4 vs T1 
 
p 

Overall 5.23 (56) 4.59 (38) 4.67 (32) 3.81 (23) 0.20 0.17 
Gender       
   Male 2.32 (11) 2.06 (7) 2.78 (8) 1.91 (5) 0.83 0.68 
   Female 7.55 (45) 6.37 (31) 6.05 (24) 5.26 (18) 0.17 0.17 
Age       
  18-30 8.63 (12) 4.00 (4) 6.25 (4) 5.45 (3) 0.49 0.36 
  31-40 5.51 (13) 4.05 (6) 5.56 (7) 2.88 (3) 0.42 0.34 
  41-50 6.03 (17) 8.00 (18) 6.28 (12) 4.05 (7) 0.38 0.43 
  51-60 4.00 (9) 4.17 (7) 3.50 (5) 3.73 (5) 0.75 0.81 
  61-80 2.69 (5) 1.63 (3) 2.50 (4) 3.65 (5) 0.66 0.78 
Married/cohabiting       
  Yes 4.70 (40) 4.48 (29) 4.43 (24) 3.59 (17) 0.23 0.20 
  No 7.04 (15) 5.14 (9) 5.11 (7) 4.72 (6) 0.65 0.59 
Children       
  Yes 5.48 (51) 4.72 (34) 4.64 (28) 3.56 (19) 0.10 0.09 
  No 3.15 (4) 3.09 (3) 5.56 (4) 6.35 (4) 0.39 0.50 
Education       
  Primary 4.72 (18) 4.29 (13) 3.61 (9) 2.91 (6) - - 
  Secondary 6.26 (30) 5.31 (19) 6.35 (19) 5.64 (15) 0.64 0.53 
  University 3.41 (7) 3.09 (5) 2.99 (4) 1.54 (2) 0.35 0.30 
Occupation       
  Employed, full time 3.74 (25) 3.33 (16) 3.44 (14) 2.68 (10) 0.39 0.33 
  Employed, partly 6.63 (11) 9.30 (12) 2.83 (3) 4.40 (4) 0.19 0.49 
  Unemployed/disabled 14.81 (12) 1O.81 (8) 15.52 (9) 11.11 (5) 0.70 0.52 
  Other 5.37 (8) 1.43 (2) 5.41 (6) 4.35 (4) - - 
Financial status       
   Good/very good 3.64 (16) 3.07 (11) 3.38 (10) 1.94 (5) 0.17 0.15 
   Moderate 4.50 (24) 5.22 (21) 4.22 (14) 3.68(11) 0.46 0.50 
  Bad/very bad 17.58 (16) 9.52 (6) 15.09 (8) 15.91 (7) 0.72 0.90 
Prior accidents/disaster       
   Yes 7.27 (37) 6.01 (22) 6.93 (21) 6.59 (18) 0.81 0.72 
   No 3.39 (19) 3.47 (16) 2.88 (11) 1.51 (5) 0.09 0.09 
Prior interpersonal violence       
   Yes 12.15 (30) 10.29 (18) 12.58 (19) 8.33 (11) 0.57 0.40 
   No 3.16 (26) 3.07 (20) 2.43 (13) 2.54 (12) 0.26 0.32 
Prior loss of a loved one/illnesses      
    Yes 5.26 (10) 6.71 (10) 4.03 (5) 1.94 (2) 0.14 0.19 
    No 5.23 (46) 4.13 (28) 4.81 (27) 4.19 (21) 0.46 0.34 
Social support/family       
   Low <25 8.90 (30) 7.12 (21) 7.59 (18) 6.25 (13) 0.29 0.24 
   Moderate 3.58 (15) 3.57 (11) 2.68 (7) 2.64 (6) 0.49 0.52 
   High >75 3.50 (11) 2.68 (6) 3.74 (7) 2.37 (4) - - 
Social support from significant other       
   Low <25 8.49 (27) 5.76 (16) 5.91 (13) 5.21 (10) 0.17 0.15 
   Moderate 4.04 (15) 5.82 (16) 5.06 (12) 3.86 (8) - - 
   High >75 3.67 (14) 2.19 (6) 3.07 (7) 2.44 (5) - - 
Social support from friends       
   Low <25 8.21 (32) 6.91 (23) 7.20 (19) 6.44 (15) 0.39 0.35 
   Moderate 3.94 (17) 4.35 (14) 3.65 (10) 2.52 (6) - - 
   High >75 2.82 (7) 0.58 (1) 2.04 (3) 1.50 (2) - - 
Proximity to the epicenter      
   Area 1 8.48 (14) 6.98 (9) 5.88 (6) 5.88 (5) 0.56 0.64 
   Area 2 4.86 (21) 4.73 (16) 4.81 (14) 5.08 (13) 0.91 0.91 
   Area 3 7.21 (15) 4.64 (7) 4.20 (5) 1.82 (2) 0.07 0.06 
   Area 4 2.27 (6) 2.58 (5) 3.14 (5) 2.10 (3) 0.89 0.81 
Damages       
   Yes 7.36 (34) 7.02 (25) 6.01 (19) 5.79 (15) 0.48 0.55 
   No 3.69 (22) 2.30 (10) 2.63 (9) 2.17 (7) 0.27 0.19 
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Table 4: Development of depressive symptoms two, four, eight and twelve months following 
the 2008 earthquake in South Iceland, according to respondent’s characteristics 

 

 T1 
 
% (N) 

T2 
 
% (N) 

T3 
 
% (N)  

T4 
 
% (N) 

Test for 
trend  

p  

 T4 vs T1 

p 

       
Overall 6.72 (73) 6.73 (55) 6.38 (43) 4.91 (29) 0.19 0.20 
Gender       
  Male 4.66 (22) 5.01 (17) 4.18 (12) 4.33 (11) 0.76 0.86 
  Female 8.29 (51) 7.95 (38) 8.01 (31) 5.34 (18) 0.10 0.10 
Age       
  18-30 11.76 (16) 8.42 (8) 9.38 (6) 9.62 (5) 0.65 0.61 
  31-40 6.01 (14) 6.25 (9) 6.45 (8) 3.81 (4) 0.66 0.68 
  41-50 7.02 (20) 10.27 (23) 8.81 (17) 5.78 (10) 0.50 0.58 
  51-60 7.14 (17) 5.45 (9) 5.63 (8) 5.30 (7) 0.35 0.33 
  61-80 3.13 (6) 3.21 (6) 2.67 (4) 2.34 (3) 0.69 0.70 
Married/cohabiting       
  Yes 6.10 (53) 6.97 (45) 5.86 (31) 4.70 (22) 0.22 0.28 
  No 8.96 (19) 5.99 (10) 7.91 (11) 5.83 (7) 0.38 0.28 
Children       
   Yes 6.20 (59) 6.97 (50) 6.40 (38) 4.36 (23) 0.12 0.14 
   No 10.57 (13) 5.62 (5) 6.85 (5) 10.34 (6) 0.95 0.91 
Education       
  Primary 6.84 (27) 6.73 (20) 7.17 (17) 5.91 (12) 0.61 0.60 
  Secondary 7.88 (38) 7.84 (28) 6.93 (21) 5.02 (13) 0.13 0.15 
  University 3.40 (7) 3.77 (6) 3.82 (5) 3.15 (4) 0.84 0.85 
Occupation       
  Employed, full time 5.04 (34) 5.29 (25) 4.19 (17) 4.12 (15) 0.38 0.50 
  Employed, partly 4.88 (8) 6.11 (8) 4.81 (5) 3.33 (3) 0.54 0.63 
  Unemployed/disabled  23.60 (21) 16.44 (12) 24.14 (14) 14.58 (7) 0.28 0.15 
  Other 6.45 (10) 7.35 (10) 6.80 (7) 4.65 (4) 0.69 0.72 
Financial status       
  Good/very good 3.15 (14) 3.99 (14) 3.41 (10) 3.11 (8) 0.92 0.97 
  Moderate 5.52 (30) 6.23 (25) 4.32 (14) 4.18 (12) 0.28 0.44 
  Bad/very bad 30.21 (29) 26.23 (16) 35.19 (19) 20.45 (9) 0.29 0.19 
Prior accidents/disaster       
  Yes 9.53 (49) 9.32 (34) 8.00 (24) 7.43 (20) 0.26 0.36 
  No 4.19 (24) 4.65 (21) 5.08 (19) 2.80 (9) 0.36 0.29 
Prior interpersonal violence       
  Yes 15.73 (39) 15.61(27) 13.91 (21) 10.00 (13) 0.16 0.20 
  No 4.05 (34) 4.35 (28) 4.21 (22) 3.47 (16) 0.48 0.48 
Prior loss of loved one/illnesses      
   Yes 8.67 (17) 8.00 (12) 7.38 (9) 3.85 (4) 0.20 0.20 
   No 6.29 (56) 6.45 (43) 6.16 (34) 5.13 (25) 0.31 0.35 
Social support from family       
  Low <25 11.89 (39) 11.46 (33) 10.82 (25) 8.12 (16) 0.23 0.25 
  Moderate 5.32 (23) 5.57 (17) 5.43 (14) 4.46 (10) 0.58 0.53 
  High >75 3.38 (11) 2.23 (5) 2.16 (4) 1.76 (3) - - 
Social support from significant other      
  Low <25 10.97 (34) 9.89 (27) 8.37 (18) 7.18 (13) 0.08 0.11 
  Moderate 6.48 (25) 6.99 (19) 6.84(16) 5.37 (11)  0.88 0.87 
  High >75 3.58 (14) 3.31 (9) 4.00 (9) 2.44 (5) - - 
Social support from friends       
  Low <25 11.43 (44) 10.98 (36) 11.37 (29) 7.66 (17) 0.16 0.14 
  Moderate 4.89 (22) 4.73 (15) 3.68 (10) 4.24 (10) 0.73 0.95 
  High >75 2.78 (7) 2.33 (4) 2.72 (4) 1.50 (2) - - 
Proximity to the epicenter      
  Area 1 9.70 (16) 8.80 (11) 10.00 (10) 5.81 (5) 0.43 0.39 
  Area 2 6.43 (29) 8.16 (27) 5.99 (17) 4.31 (11) 0.15 0.25 
  Area 3 8.13 (17) 4.64 (7) 5.00 (6) 5.66 (6) 0.54 0.47 
  Area 4 4.21 (11) 4.10 (8) 5.13(8) 4.44 (6) 0.89 0.96 
Damages       
  Yes 8.00 (38) 8.73 (31) 7.35 (23) 4.67 (12) 0.12 0.15 
  No 5.68 (34) 4.93 (21) 5.34 (18) 4.73 (15) 0.50 0.47 

  



  

52 

Table 5: Development of anxiety symptoms two, four, eight and twelve months following the 
2008 earthquake in South Iceland, according to respondent’s characteristics 

 

 
 

T1 
 
% (N) 

T2 
 
% (N) 

T3 
 
% (N)  

T4 
 
% (N) 

Test for 
trend  

p  

 T4 vs T1 

p 

       
Overall 6.41 (69) 5.24 (42) 6.71 (45) 4.30 (26) 0.16 0.05* 
Gender       
  Male 3.16 (15) 4.52 (15) 4.26 (12) 2.28 (6) 0.56 0.54 
  Female 8.96 (54) 5.74 (27) 8.48 (33) 5.85 (20) 0.20 0.05* 
Age       
  18-30 11.19 (15) 5.38 (5) 9.52 (6) 7.69 (4) 0.49 0.32 
  31-40 6.09 (14) 4.79 (7) 7.32 (9) 5.71 (6) 0.71 0.89 
  41-50 6.32 (18) 6.79 (15) 7.37 (14) 5.11 (9) 0.71 0.54 
  51-60 5.86 (14) 5.52 (9) 8.33 (12) 4.41 (6) 0.54 0.35 
  61-80 4.30 (8) 2.81 (5) 2.00 (3) 0.74 (1) 0.10 0.11 
Married/cohabiting       
  Yes 6.25 (54) 5.02 (32) 6.05 (32) 4.14 (20) 0.18 0.09 
  No 7.25 (15) 5.59 (9) 8.82 (12) 5.04 (6) 0.62 0.38 
Children       
  Yes 6.28(59) 5.14 (36) 6.60 (39) 4.44 (24) 0.27 0.11 
  No 7.38 (9) 4.40 (4) 6.94 (5) 3.39 (2) 0.29 0.23 
Education       
  Primary 8.48 (33) 5.80 (17) 8.30 (20) 2.87 (6) 0.02* 0.01** 
  Secondary 6.49 (31) 5.48 (19) 6.10 (18) 6.44 (17) 0.99 0.86 
  University 1.94 (4) 2.53 (4) 4.55 (6) 2.31 (3) - - 
Occupation       
  Employed, full time 3.84 (26) 3.21 (15) 4.74(19) 3.26 (12) 0.89 0.57 
  Employed, partly 5.45 (9) 6.35 (8) 3.81 (4) 3.19 (3) 0.43 0.50 
  Unemployed/disabled  21.18(18) 15.49 (11) 25.42 (15) 14.29 (7) 0.57 0.30 
  Other 10.96 (16) 5.22 (7) 5.83 (6) 4.40 (4) 0.09 0.07 
Financial status       
  Good/very good 3.42 (15) 4.32  (15) 4.11 (12) 2.68 (7) 0.51 0.53 
  Moderate 5.38 (29) 3.83 (15) 4.63 (15) 3.04 (9) 0.23 0.12 
  Bad/very bad 26.32 (25) 20.34 (12) 34.62 (18) 21.74 (10) 0.94 0.48 
Prior accidents/disaster       
  Yes 8.64 (44) 6.91 (25) 7.67 (23) 4.40 (12) 0.04* 0.02* 
  No 4.40 (25) 3.86 (17) 5.93 (22) 4.22 (14) 0.77 0.87 
Prior interpersonal violence       
  Yes 15.16 (37) 11.56(20) 16.45 (25) 9.09 (12) 0.27 0.11 
  No 3.84 (32) 3.50 (22) 3.85 (20) 2.96 (14) 0.41 0.30 
Prior loss ofa loved one/ illnesses      
   Yes 9.74 (19) 8.78 (13) 8.33 (10) 2.86 (3) 0.06 0.05* 
   No 5.67 (50) 4.43 (29) 6.35 (35) 4.60 (23) 0.62 0.28 
Social support from family       
  Low <25 9.85 (32) 7.97 (22) 10.87 (25) 6.90 (14) 0.45 0.25 
  Moderate 5.56 (24) 3.95 (12) 5.06 (13) 3.91 (9) 0.64 0.38 
  High >75 4.06 (13) 3.60 (8) 3.80 (7) 1.74 (3) 0.17 0.14 
Social support from significant other      
  Low <25 8.91 (27) 6.95 (18) 9.86 (21) 6.42 (12) 0.48 0.26 
  Moderate 5.18 (20) 5.49 (15) 6.01(14) 4.27 (9)  0.83 0.66 
  High >75 5.67 (22) 3.33 (9) 4.44 (9) 2.42 (5) - - 
Social support from friends       
  Low <25 9.74 (37) 7.64 (24) 10.59 (27) 7.36 (17) 0.56 0.30 
  Moderate 4.69 (21) 4.72 (15) 5.20 (14) 2.51 (6) - - 
  High >75 4.42 (11) 1.76 (3) 2.72 (4) 2.22 (3) 0.32 0.22 
Proximity to the epicenter      
  Area 1 10.43 (17) 5.56 (7) 7.07 (7) 4.55 (4) 0.36 0.20 
  Area 2 6.74 (30) 5.25 (17) 5.96(17) 4.63 (12) 0.34 0.24 
  Area 3 6.70 (14) 6.04 (9) 7.56 (9) 3.64 (4) 0.25 0.19 
  Area 4 3.09 (8) 4.23 (8) 5.84 (9) 2.88 (4) 0.90 0.75 
Damages       
  Yes 8.53 (40) 6.82 (24) 6.77 (21) 3.80 (10) 0.03* 0.02* 
  No 4.54 (27) 3.84 (16) 6.23 (21) 4.32 (14) 0.85 0.77 

*P<0.05 
**P<0.01 
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*Significant changes between T1 and T4 

 

Figure 2: Development of anxiety by gender and education, two, four, eight and twelve months 
after the 2008 earthquake in South Iceland 
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Figure 3: Development of psychological morbidity by financial status, two, four, eight and 
twelve months after the 2008 earthquake 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Development of psychological morbidity by occupation, two, four, eight and twelve 
months after the 2008 earthquake in South Iceland 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5: Development of psychological morbidity by interpersonal violence, two, four, eight 
and twelve months after the 2008 earthquake in South Iceland 
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