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ABSTRACT 

Objective: In 2007, two simultaneous bomb attacks in Northern Iraq killed at least 

311 people and injured more than 600. In 2018, eleven years after the bombing, the 

author conducted follow-up evaluations with the survivors to determine the prevalence 

of Posttraumatic Stress Disorder (PTSD) and factors associated with its occurrence.  

Materials and methods: Survivors of the two bombings were recruited for a 

retrospective cross-sectional study. The study was conducted in Germany through 

trained personal to evaluate PTSD, according to DSM-V criteria. Participants were 

assessed in respect of their health status before the attack, the severity of the injury 

and the perceived threat at the time of the attack, as well as psychological symptoms, 

physical mutilation and use of health services at the time of the follow-up evaluation. 

Univariate logistic regression analysis and multiple logistic regression analysis were 

used to investigate the factors associated with PTSD. 

Results: A total of 202 people participated in the study. 19% of the participants had 

serious physical injuries after the bombing and had to be treated in hospital for up 

two weeks. The survivors in the hospitals reported seizure-related hearing problems 

(51%) and PTSD (32%), (95% confidence interval=24.1%-44.9%). Logistic regression 

analysis showed that the risk of PTSD (odds ratio=2.04) and participants with severe 

injuries after the bomb attack (odds ratio=3.15) were significantly higher. While men 

who had lost their wives married again (32%), women who had lost their husbands 

married significantly less (8%).  

Conclusion: The high average prevalence of PTSD, which was determined eleven 

years after a terrorist bombing, indicates the need for improved health services to 

cope with the long-term consequences of terrorism even if they live in a safe country 

after the bombing. 

INTRODUCTION 

Events like war, torture, flight, rape, terrorist attacks, but also accidents, robbery and 

natural disasters can lead to unprocessed traumatic experiences. These experiences, in 

turn, frequently result in a Post-Traumatic Stress Disorder (PTSD) [1,2]. For more than 

30 years, not only the medical effects but also the psychological consequences of 

bomb attacks, captivity and other terrorist acts have been studied [3,4,5,6]. The 

prevalence of PTSD after terrorist attacks is reported to range from 7.5% to 50% 

depending on the severity of the terrorist attack [7]. In recent years, numerous studies 

have provided ample evidence that these terrorist attacks can lead to long-term 
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psychological consequences for some victims, especially PTSD 

[6,8,9,10]. This research particularly refers to terror 

perpetrated by radically Islamized terrorist group in the 

Middle East but also to a global context. While most long-term 

studies with 9/11 primary care patients have shown that the 

rate of PTSD decreased over time, a meta-analysis study 

showed an increase of PTSD among rescue workers. [11,12]. 

Similarly, a follow-up study from Israel found an increase in the 

prevalence of PTSD among people who survived a suicide 

bomb attack [13]. These findings imply that medium-term and 

long-term follow-ups are needed in order to determine the 

actual prevalence of PTSD in terror attack survivors. In one 

study pre-9/11 prior psychiatric history, major depressive 

disorder, emerged as the strongest predictor of PTSD four 

years after the attacks [11].  

There is sample evidence that people can suffer psychological 

consequences which are caused by physical injuries. For this 

reason, psychological treatment must be considered in addition 

to medical treatment, as the traumatic events, lead to 

psychological symptoms and disorders if they are not coped 

with. Accidents, such as motor vehicle, also show a high risk of 

PTSD with rates varying between 11% and 46%, even after 

one year [14]. To date, few studies have examined the long-

term prevalence of Posttraumatic Stress Disorder in burn 

victims. These studies report PTSD risk of 22% to 45% after 

leaving hospital [15,16]. After terrorist attacks, many people 

leave their country and live as refugees in different countries of 

the world. Despite safety and adequate care, those affected 

show numerous psychiatric symptoms and mental disorders 

[17,18,19]. This can be seen in the Yazidi population [6] who 

had suffered severe attacks perpetrated by the “Islamic State 

of Iraq and Syria” (ISIS) in July 2014 [20,21]. Recently, it has 

been shown that about 43% of survivors of terrorist attacks met 

the DSM-V diagnostic criteria for PTSD, about 40% suffered 

from severe depressive disorder (MDD) and about 26% had 

both Depression and Posttraumatic Stress Disorder [20,21]. The 

severity of posttraumatic symptoms seems to be the strongest 

predictor of impaired health-related quality of life in PTSD 

outpatients [22]. Gender and sexual abuse are frequently 

considered risk factors for the development of PTSD, with 

women affected more frequently than men [1,23]. However, 

our own research indicates that this finding may be based on 

the fact that women are survivors of sexual violence and other 

sexual assaults more often, especially in war zones [11]. 

Until now, there have not been many clinical studies on the 

long-term effects of the complex psychopathological 

phenomena and prevalence of PTSD [23,24,25,26]. Neither 

has there been much research on long-term consequences of 

PTDS in people living in exile. One example of such groups are 

the Yazidi survivors of the bombing attack in 2007, who were 

given refuge in a safe western country [27,28,29]. In 2007, a 

terrorist bomb attack was perpetrated against them by Al 

Qaeda in Northern Iraq [30,31].  

Today, the Yazidis are a religious minority living in Northern 

Iraq, Syria and South-East Turkey, living in well-established 

communities in the Caucasus and a growing European diaspora. 

There are probably 800,000-1000,000 Yazidis worldwide 

[32]. The Yazidi religion is regarded to be one of the oldest 

religions in the Near- and Middle East. Its roots go back to 

Mithraism, which existed about three thousand years B.C. 

[33,34]. From 2004 to 2007, several terrorist attacks were 

perpetrated against the Yazidi by radical Islamic groups. 

In 2007, Yazidis were the target of a bombing attack in the 

city of Sinjar. The bombing was targeted at civilians and was 

by far the most brutal and ruthless attack against civilians since 

the American invasion of Iraq in 2003. The attack took 311 

lives and about 600 people were injured [31]. This act of 

terrorism made hundreds of families homeless, as the 

explosions completely destroyed 400 houses [35]. More than 

1km² of the town was extremely damaged. Over 70 corpses 

could not be identified clearly. Some families were completely 

extinguished [31]. This attack was the biggest in Iraq since 

2003. In 2014, ISIS terror attacks and the murder of 12,000 

Yazidis and captivity of more than 7,000 women and children 

took place. It was not considered in this study. While it is very 

likely that this terror had additional psychological 

consequences, its effects were not quantified and taken into 

account because the participants were not survivors of this 

2014 terror and lived abroad and we wanted to investigate 

the long-term psychiatric consequences of the 2007 bombing 

terror [36]. There are no studies on the prevalence of 

psychological disorders following the 2007 bombing of the 

Yazidi population in general and of those affected in 

particular. The following statistic (Table 1) was documented by 
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the Head Organisation of the Yazidi Associations in EU 

Countries in October 2007 [31] (Table 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristic 
n 

N=202 
% 

Age (years)   

<35 62 30.2 

35–54 93 46.0 

≥55 42 20.8 

Sex   

Female 107 53.0 

Male 95 47.0 

Employed Yes 115 57.0 

No 87 44.0 

Occupation in 2007   

Farmer 74 36.7 

Skilled worker 42 20.8 

Civil employee 23 11.3 

Freelancer / self-employed 50 24.8 

Retired 13 6.4 

Marital status at follow-up   

Single 17 8.4 

Married, remarried, living together 142 70.3 

Widowed 36 17.8 

Divorced 7 3.5 

Education   

None 54 26.8 

Elementary school (3-8 years) 96 47.5 

High school and higher 52 25.7 

 

 

The purpose of this study was to examine the prevalence of 

PTSD among Yazidis who survived the 2007 bombings and 

have lived abroad since then. The aim was to examine long-

term predictors of Posttraumatic Stress Disorder (PTSD).  

MATERIALS AND METHODS  

Subjects 

The examination group consisted of participants who were 

exposed to the 2007 bombings in Northern Iraq. Afterwards, 

some of the survivors left Iraq and have been living in 

Germany since 2008. All participants have a guaranteed 

residence in Germany and did not experience the terrorist 

attack of ISIS in 2014.  

The participants were all civilians and 18 years or older at the 

time of the bomb attack. They accepted to participate in the 

study. Out of 240 subjects we found 202 subjects accepted to 

take part in the study. 38 (15.8%) survivors did not accept to 

be interviewed. The participants were guaranteed anonymity 

and signed an informed consent form. 

Data were collected by two trained psychologists eleven years 

after the terror bombing from November 15, 2018 to 

February 15, 2019. 

Measures 

We used the PTSD standardized instrument with 22-items, 

based on DSM-V criteria, which was developed and used by 

Verger and colleagues [37]. The standardized PTSD instrument 

developed by Verger et al. 2004 with a reliability (Cronbach's 

Alpha= 0.91), specificity (0.88) and sensitivity (0.73) for 15 

subjects with PTSD and 33 subjects with anxiety or depression 

is similar to the DSM-V criteria for PTSD. 

For physical injuries, such as burns, the Body Deformation Scale 

(BDS) by Munster and Colleagues (1987) was used. The 

questions were rated on an intensity scale of 1 to 5 (1= very 

much or all the time; 5 = not at all or never). If the questions 

were answered with 1, 2 or 3, then a cosmetic impairment was 

present. 

With regards to the psychiatric history, questions were asked 

about the use of sleeping medication or sedatives in the last 6 

months at the time of the research and other psychiatric 

problems, and whether therapy had taken place or was in 

progress. The interviews were done in Kurdish. Due to the low 

level of school education the interviews were conducted 

verbally. Table 2 shows the socio-demographic characteristics 

of the participants and their occupational situation in 2007 

(Table 2). 

 

 

Consequences of the bomb attack Number 

Survivors 511 

Missing people 70 

Wounded people 600 

Person who lost both parents 33 

Person who lost their fathers or mothers 195 

Completely damaged houses (90-100% damage) 375 

Damaged houses (50-89% damage) 500 

Damaged houses (till 50 % damage) 650 

Destroyed shops and offices 90 

Table 1: Consequences of the bomb attack in 

2007 in northern Iraq. 

 

Table 2: Sociodemographic Characteristics of 

the 2007 Terrorist Bombing Survivors at the 

2018 Follow-Up Assessment. 
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Data analysis 

The SPSS 22.0 program for Windows (2016) was used to 

compute the date collected. In order to compile graphs and 

tables SPSS 22.0 and Excel 2016 from Microsoft Office were 

used. Descriptive data was illustrated as mean values of the 

standard deviation, and categorical parameters as 

percentages. The factors associated with PTSD were examined 

with univariate logistic regression analyses, followed by 

multiple logistic regression analyses. We have used a step-by-

step forward/backward procedure to retain the explanatory 

variables in the models. At each step, a new variable was 

entered into the model, which was then recomputed to test 

whether this or another variable should remain in the model. 

This was continued until all variables were complete. The input 

threshold for other variables was p=0.15 and the and output 

thresholds were p=0.05. The Hosmer and Lemeshow goodness 

of fit test and c-index were taken to evaluate the fit of the 

resulting model.  

Respondent characteristics 

In the study, 155 of the participants (77%) were younger than 

55 years old and 70% lived with a partner, half of them were 

women and had attended primary school between three and 

eight years. The mean interval between the bombing and the 

follow-up was 11.0 years (SD=3.2, range=8.4–12.8). 

Psychological disorders 

Table 3 shows that approximately eleven years after the 

bombing most participants suffered from depression (35%), 

anxiety (27%), somatoform disorder (37%) and PTSD (31%).  

With regards to all mental disorders, women show higher rates 

than men. This is particularly the case for dissociation (87%), 

depression (59%) and PTSD (59%) (Table 3). 

 

 

 

Psychiatric disorders: 
  Male Female 

n % (n) % (n) % 

Depression 72 35.6 (29) 40.3 (43) 59.7 

Anxiety 55 27.2 (23) 41.8 (32) 48.2 

Somatoform 76 37.6 (32) 42.1 (44) 47.9 

Dissociation 32 15.8 (4) 12.5 (28) 87,5 

Posttraumatic Stress Disorder (PTSD) 64 31.7 (26) 40.6 (39) 59.4 

 

 

 

 

 

 

 

 

 

 

Criterion 
n 

N=202 
% 

Re-experiencing the event 72 36.7 

Avoidance of reminders of the event and numbness of 

feelings 
52 26.5 

Hyperarousal 60 30.6 

Duration of preceding symptoms 1 month or longer 62 30.6 

Repercussions of the preceding symptoms on activi ties 

of daily living 
70 34.6 

Meets criteria for PTSD 64 31.7 

 

Prevalence of PTSD 

In the follow-up examination, 64 (31.7%) of the participants 

showed a PTSD (Table 4). The prevalence of PTSD was 25% 

(95% CI (Confidence Interval) =24.1%-45.9%) for persons 

with severe physical damage and 20% (95%, CI=18.7%-

28.8%) for persons with moderate physical damage. It was 

lower in participants with mild injuries 15% (95% CI=12.2%-

23.8%, respectively). 37 % of the participants reported re-

experiencing the event and 27% reported on their attempts to 

avoid remembering the event or feelings of numbness, 

respectively. While the prevalence of PTSD in men was 27%, it 

was 36% in women (95% CI=26.2%-40.2%) (Table 4). 

Risk factors associated with PTSD 

Through univariate analysis, it could be shown that the risk of 

PTSD was significantly higher for women, participants aged 35 

to 54 years, the unemployed, single people, people whose 

family situation had changed after the attack (widows), people 

who had suffered severe physical injury, mutilation or other 

mutilation and mental health problems, and people who 

reported a high perception of threat and fear at the time of 

the bombing attack or who have been in psychotherapy since 

the attack (Table 5).  

 

 

 

Table 3: Frequency of Psychological Disorders Among the 

2007 Terrorist Bombing Survivors at the 2018 Follow-Up 

Assessment, Note- N=202. 

 

Table 4: Frequency of DSM-V PTSD Criteria Among the 

2007 Terrorist Bombing Survivors at the 2018 Follow-Up 

Assessment; Note: According to DSM-V criteria, PTSD is 

present after exposure to a traumatic event when each of 

the five criteria listed in the table are present; each of the 

first three criteria is considered present when the sub 

criteria reach a specified number, b 95% CI=24.5–37.5. 
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Factor 

No 

PTSD 
PTSD  

Univariate 

Logistic 

Regression 

Multiple 

Logistic 

Regressiona 

N % N % 
Odds 

Ratio 
95% CI 

Odds 

Ratio 
95% CI 

Sex         

Men 69 50.4 26 40.0 1.00  1.00  

Women 68 49.6 39 60.0. 2.04* 
1.19–

3.92 
3.48* 

1.22–

6.32 

Age         

<35 49 37.8 15 23.1 1.00  1.00  

35–54 59 63.7 35 53.8 2.28* 
1.12–

4.68 
3.47* 

1.27–

7.16 

≥55 29 21.2 15 23.1 1.71 
0.54–

3.68 
1.64 

0.74–

7.12 

Employment         

Yes 85 62.0 30 46.2 1.00    

No 52 38.0 35 53.8 1.98* 
0.99–

3.45 
  

Education         

High 31 22.6 15 23.1 1.00    

Low 50 36.5 30 46.2 1.03 
0.52–

1.81 
  

No school education 56 40.9 20 30.7 1.39 
0.63–

4.18 
2.48 

0.81–

6.52 

Relationship status         

With a partner 114 83.2 38 58.5 1.00  1.00  

Alone 23 16.8 27 41.5 2.19* 
1.22–

4.35 
2.89* 

1.02–

5.37 

Injury severity  

(initial gravity score) 
        

Low 58 42.3 17 26.2 1.00  1.00  

Moderate 53 38.7 31 47.6 2.81* 
1.24–

4.31 
2.96 

1.06–

5.72 

High 26 19.0 17 26.2 3.15* 
1.26–

5.44 
3.49* 

1.05–

6.44 

Mutilation body         

No 95 69.3 37 56.9 1.00  1.00  

Yes 42 30.7 28 41.1 3.24* 
1.57–

5.74 
3.14* 

1.33–

5.64 

Other health 

problems since 

attack 

        

No 46 33.6 11 16.9 1.00    

Moderate 45 32.8 18 27.7 1.78 
0.74–

4.2 
  

Severe 46 33.6 36 55.4 3.15* 
1.02–

6.12 
  

Psychiatric history         

No 98 71.5 34 52.3 1.00    

Yes 39 28.5 31 47.7 1.95 
0.76–

5.99 
  

 

A psychiatric history in both women and men was associated 

with a non-significant increase in the rate of PTSD symptoms. A 

correlation between the prevalence of PTSD with the location 

of the bomb attack or with the number of years since the 

bombing could not be found. However, several logistic 

regression analyses showed that there is a significant 

correlation between PTSD and age (35-54 years), gender, 

marital status, severity of the physical injury, especially 

mutilation, and perception of threat (Table 4). The odds ratios 

associated with these variables in multiple logistic regression 

analysis did not result in a significant change from those in 

univariate analysis. However, it could be shown that the 

goodness-of-fit test of Hosmer and Leme and the c-index that 

the model fits the data. 

DISCUSSION 

In this study, 202 survivors of terrorist bombings were 

interviewed. To date, this is a relatively high number compared 

to most studies which focus on the medium and long-term mental 

consequences of terrorist bombing attacks. [31,38]. According 

to the Organisation of the Yazidi Associations, this group 

included almost all people injured during the 2007 bombings 

attack in Northern Iraq [31]. 

On average, 11.0 years after the bombing attack, the overall 

prevalence of PTSD was still high (31.7%), indicating that a 

good third of the participants did not have a remission after 

the bombing. Comparisons with other studies that focus on the 

medium and long-term psychological consequences of terrorist 

attacks, such as bombings, are difficult to conduct because of 

the differences between population groups, investigation 

methods and measures [9,39]. On the one hand, studies 

emphasize high PTSD rates. A study which examined survivors 

of bomb attacks in Rwanda and France between 1987 and 

1997 [37,38,40] determined a PTSD prevalence which 

amounted to 18.1%. On the other hand, most studies report 

that the prevalence of PTSD after a traumatic event decreases 

over time due to new life experiences. In a US study of patients 

who had PTSD and were between 15 and 54 years old, the 

median time to remission was 64 months in people who were 

not treated. For those who were treated, the median time to 

remission was 36 months [1].  

In our study, a significant correlation between injury severity 

and PTSD prevalence could be shown eleven years after the 

terrorist attack. The prevalence of psychological disorders is 

significantly higher among women than among men. This refers 

particularly to depression, PTSD and dissociation. In another 

study, the association between PTSD, somatoform disorder and 

Table 5: Factors Associated With PTSD Diagnosis in the 

2007 Terrorist Bombing Survivors at a 2018 Follow¬ Up 

Assessment; *p<0.05.; Note- N=202; a Hosmer and 

Lemeshow goodness-of-fit test: 0.84; c-index: 0.81. 
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dissociation was demonstrated among Yazidi women. These 

findings confirm the results in our study [41].  

A link between the nature and severity of physical injuries, 

mutilation and PTSD has been reported in a very inconsistent 

way. Some studies report that there is no evidence of a 

relation [42,43]. Some authors rather assume that the 

subjective perception of stressors leads to the onset of PTSD. 

Others report that the severity of physical injury is one of the 

most reliable predictors of PTSD development [44,45,46,47]. 

There are two reasons which might explain the high prevalence 

of PTSD in our study group. First, the group of the Yazidis has 

experienced long-lasting discrimination by the majority of 

Muslims. Secondly, the psychological state of the Yazidi is 

significantly shaped by transgenerational traumata [27,29]. 

Although the study group has lived in a safe environment in 

Germany since 2008, the ISIS attacks on the Yazidis in Iraq in 

2014 might have reactivated the trauma. This assumption 

emerges from a study which has found PTSD symptoms in the 

Yazidi diaspora community in Germany after the genocide in 

2014 [34]. The negligence of these aspects can be seen as one 

limitation of this study.  

Yet, it is assumed that the 2007 bombing explains the PTSD. It 

is less likely that new traumatic events occurred in Germany. 

Although the effects of the 2014 attacks on relatives back in 

Iraq might have influenced the participants, it is unlikely that it 

let to re-experiencing the event or other PTSD criteria, as the 

study sample did not experience it themselves. This is also one 

reason why this study focuses on PTSD instead of depression. 

Events that might explain depression eleven years after the 

bombing are more likely to occur in Germany than events that 

explain PTSD, for example the consequences of the migration 

or worries about relatives in Iraq in 2014.  

Similar to a study of a French bomb-explosion in 1995 [37], 

our study found a connection between mutilation and PTSD. We 

could not demonstrate a significant correlation between PTSD 

and mutilation. 

Nonetheless, this should be further examined in the context of 

risk factors in future studies.  

A higher prevalence of PTSD was found in persons with 

moderate and minor injuries (30% and 40% respectively) 

compared to the general population [1]. This suggests that 

other factors which are not necessarily related to the trauma 

event also play a role in the development and perpetuation of 

PTSD. The perceived threat and PTSD showed the highest odds 

ratio (4.99). This result is also supported by other studies that 

show, among other things, a close relationship between PTSD, 

the risk of dying or witnessing horrific events, burning of people 

or their death [7,2]. 

Our findings that women have a higher prevalence of PTSD 

are also confirmed by numerous studies [48,16,7].  

Research has shown different results with regards to a 

connection between age and PTSD [16,49,50]. At the same 

time, several studies have observed an increased risk of PTSD 

in 35-54 year during extreme stress [38].  

Women who had lost their husbands remarried significantly less 

often than the men who had lost their wives. This can certainly 

be explained with patriarchal concepts. In such societies, 

women have significantly less rights than men, not because of 

religious but patriarchal values [34]. Our findings may be 

explained by the substantial economic and cultural 

consequences experienced by respondents with PTSD which still 

exists after having lived in a migration context for 11 years. 

Although one third of the participants had PTSD, a relation 

between the psychiatric history and PTSD could not be proven. 

However, this may have methodological reasons, as a 

reconstruction of the events and consequences with the test 

instruments was not sufficient. This could also be due to 

insufficient statistical power, as relatively few subjects report a 

psychiatric history. 

The main limitation of this study was the time difference 

between the event and the interviews. The study was conducted 

11 years after the event. In the meantime, other factors played 

a primary role in shaping the present mental state. The mental 

state of the participants might have been influenced by the 

interviews which might have evoked recollections of the 2007 

bombing 11 years after the event. At the same time, it is 

unlikely that the participants intentionally stressed their PTSD 

symptoms because they had no financial or other advantage. 

Additionally, the social structures which the participants live in 

today might have influenced the results. This particularly 

applies to women. Women had a lower educational level than 

men and it is likely that they live in a patriarchal environment.  

Finally, the memory might have changed after 11 years 

abroad, which may have influenced the result as well. 
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CONCLUSION 

There have been few studies on the long-term prevalence of 

PTSD after more than 10 years of a terrorist bomb attack. To 

examine the psychological results eleven years after the 2007 

attacks, we interviewed a sample of Yazidi survivors (N=202). 

We found a high prevalence of PTSD among the survivors 

injured at that time, especially among women. The results 

suggest that mutilation plays a significant role in the 

prevalence of PTSD. Our results indicate that it is very 

important to offer psychological care, psychotherapeutic 

treatment in particular, to the survivors even eleven years after 

the traumatic event. The results clearly reflect the need for 

improved health services and psychiatric diagnostics to treat 

long-term psychological and social consequences of terrorism. 

A culturally sensitive approach and gender-specific aspects for 

treatment may be necessary. At the same time, the specific role 

of minority and non-Muslim groups and their specific interaction 

with PTSD in Iraq and in the diaspora requires further research. 
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