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Chapter 1 
Introduction 
 

The number of displaced persons and refugees worldwide are still increasing, and there 

is no indication that this will change as internal and international conflicts persist.1,2 

Civilian populations are often victims of conflicts, caught in the crossfire of factions 

fighting for power or targeted deliberately as a means of suppression.3 Human rights 

abuses are widespread, and the ramifications for individuals and families are severe, 

although not always visible to society in general. Among the most horrific and brutal 

human rights violations is torture, defined as the severe physical or mental suffering 

inflicted or sanctioned by public officials and those in power for the purpose of 

punishing, coercing or intimidating.4 Torture is used systematically and has been 

documented in 141 countries worldwide in the period from 2009 to 2013.5 The insidious 

nature of torture, breaking down the victims' trust in others and self, means that it is 

often underreported.3 Underreporting is a consequence of the many thought to succumb 

and die under torture. It is, however, also due to the shame, fear and pain related to 

talking of the trauma.3 The few estimates of torture prevalence in refugee populations 

resettled in western societies have reported that at least 10-30% have been exposed to 

torture.6–8 The consequences of torture are long-term and impact not only the 

individual but also the family, children and the society in which the torture survivors 

live.9     

The overarching goal of the dissertation was to investigate the health and socioeconomic 

outcomes for the most vulnerable refugee families resettled in Denmark, namely those 

with severe trauma of torture and war. The dissertation uses both the term migrant 

referring to all individuals crossing country borders and refugee when the individual has 

been granted asylum on humanitarian grounds. The terms will, in some instances, be 

used interchangeably as the studies do not encompass information on the type of 

residence permit. Instead, information of trauma history and country of origin will be 

mentioned where relevant to signal probable refugee status.  

The introduction situates the three papers in the broader framework of migrant mental 

health research. The first section will focus on the flight and migration experiences, the 

consequences in psychiatric morbidities for refugee populations, and the possible long-

term health implications of these. The second part of the introduction will expand the 

perspective to include the family when considering the ramifications of seeking refuge in 

another country. More specifically, the concept of transmission of trauma across 

generations will be discussed as the underlying theoretical framework for papers two 

and three.  
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Psychiatric disorders in refugee populations 
Refugees are both a vulnerable and often highly resilient and resourceful group. 

Refugees resettled in Western countries have managed to flee, undertaken a dangerous 

and costly flight and sought refuge in countries that are sometimes vastly different from 

the ones they have left. Earlier research on psychiatric morbidity in refugees focused 

primarily on the traumatic experiences that instigated the flight process or the 

potentially traumatic experiences (PTEs) during the flight. More recently, emphasis has 

been given to contextual factors and the interaction between PTEs and daily stressors.10 

As refugees might experience multiple PTEs and prolonged forms of stress, refugee 

mental health can be viewed in an ecological framework where traumatic experiences 

have eroded the coping mechanisms otherwise needed to manage daily life stress. In this 

framework, post-migration daily living difficulties will exacerbate or prolong mental 

health problems initially caused by trauma.11   

Several aspects of the post-displacement context has been shown to play an important 

and mediating role in refugee mental health.12,13 Temporary and institutional 

accommodation, restricted economic opportunity including limited access to work, loss 

of socioeconomic status (SES), being female, educated, originating from a rural area, as 

well as ongoing conflicts in the country of origin are all factors that have been associated 

with poorer mental health outcomes.12 Moreover, lengthy asylum processes and 

insecure visa status has not only been linked to weaker economic integration14,15 but also 

increased emotional distress.15,16  

Several systematic reviews and meta-analyses have been undertaken, estimating the 

prevalence of mental health disorders in refugee populations.8,12,17,18. The largest of these 

suggest a prevalence of post-traumatic stress disorder (PTSD) of 30.6% (95%CI: 26.3-

35.2) and a prevalence of depression around 30.8% (95%CI: 26.3-35.6)8, while also 

generalised anxiety17 and psychosis19 are frequently reported. The strongest risk factor 

for PTSD was torture followed by the cumulative number of PTEs, while for depression, 

it was the number of PTEs followed by time since the exposure to the traumatic event.8  

PTSD and chronic reactions to extreme stress 
PTSD differs from most other disorders in that not only specific symptoms but also the 

causative event is a necessary, but not sufficient, condition for the diagnosis. This event 

or situation should be “exceptionally threatening or catastrophic” of the nature that 

would cause pervasive distress in most individuals.20. In addition to evidence of trauma, 

the diagnostic guidelines require symptoms of persistent reliving the trauma in the form 

of intrusive memories or night terrors, detachment from others, numbing of feelings, 

anhedonia, avoidance, hypervigilance and hyperarousal. The patient might also 
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experience insomnia and outbursts of panic, fear or aggression in the face of stimuli that 

cause recollection of the trauma.  

However, it has long been recognised that the PTSD diagnosis, as introduced in the ICD-

10 and DSM-III, might not adequately describe complex traumatisation caused by 

protracted and interpersonal trauma exposure.21 In the ICD-10 the diagnosis of 

Enduring Personality Change after Catastrophic Experience (EPCACE) has been 

proposed as a diagnosis that captures symptoms of social withdrawal, hostility to the 

surroundings and a sense of being under constant threat.22 This diagnosis, placed in the 

ICD-10 chapter on personality disorders, reflects the behavioural changes and distorting 

impact sometimes observed after severe trauma such as torture. This diagnosis explicitly 

excludes single event trauma (car accidents, etc.) while stating behavioural changes 

related to social withdrawal and isolation, apathy, and aggression. Moreover, it requires 

that symptom must persist for a minimum of two years.23 PTSD has been 

conceptualised as preceding EPCACE and it has been suggested that EPCACE may be an 

indication of PTSD severity.24,25 Despite the potential links to and overlap with PTSD as 

well as the controversy around the utility of the disorder, there is considerable paucity in 

the research of EPCACE.23,24  

Furthermore, with the introduction of the ICD-11, the trauma and stressor-related 

diagnoses have been expanded to include two related diagnoses of PTSD and complex 

PTSD (CPTSD). The CPTSD will replace the EPCACE diagnosis to accommodate the 

extensive reaction to prolonged stressors within this chapter of disorders.26,27 The 

CPTSD, in addition to the core symptoms of PTSD, also entail affect dysregulation, a 

diminished sense of self, and difficulties in sustaining relationships.28 Considerable 

overlap between EPCACE and CPTSD has been observed in clinical populations 

suggesting that at least partly, that the symptoms not captured in the PTSD diagnosis is 

more readily accommodated in the new CPTSD diagnosis.25 

 

Psychotic symptoms in trauma-affected populations 
Nevertheless, important perspectives have also been raised concerning other reactions 

to trauma or observed comorbidities in severely traumatised refugees, especially those 

who survived torture. PTEs are a risk factor for not only PTSD but also psychosis. There 

may be some indication of a dose-response relationship between the interpersonal 

forms of trauma, number of traumatic events and the risk of developing psychosis.29 

Psychotic symptoms are not uncommon in severely traumatised refugee populations. 

One study found that 40% of patients with PTSD had psychotic symptoms. Almost two-

thirds (64%) of those had been exposed to torture compared to 36% in those with PTSD 

only.30 The link between PTSD and psychosis is not clear, and there is no agreement on 

whether PTSD with secondary psychotic features (PTSD-SP) should be a discrete 
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diagnostic category or whether it reflects comorbid disorders.25,31 Yet the same risk 

factors have been put forward for PTSD-SP as for CPTSD, i.e. the prolonged trauma 

exposure, typically of interpersonal character (child sexual abuse, torture and 

imprisonment).31 The diagnostic criteria suggested for PTSD-SP require that PTSD 

precede the psychotic symptoms and that the criteria for other psychotic disorders 

cannot be met.31  As such, PTSD-SP or PTSD and comorbid psychosis may be seen as on 

the continuum of trauma responses.29,32,33 

Diagnostic ambiguity, however, arise as significant overlap exists between PTSD and 

psychosis symptom representation. Mistrust and hypervigilance, characterising PTSD, 

could be interpreted as paranoia. Flashbacks may not always be distinguishable from 

hallucinations.34 Especially the negative symptoms of emotional numbing, social 

withdrawal, disrupted sleep patterns, and feelings of estrangement can be difficult to 

differentiate.31 Further complexity is added as illness concepts may differ across cultures 

and language.34,35 In differentiating PTSD-SP from psychosis, suggestions have been 

made emphasising that delusions and hallucinations in primary psychosis take a more 

bizarre character not necessarily of trauma-related nature.31 Nonetheless, in a trauma-

exposed clinical sample of refugees, those with PTSD-SP most frequently experienced 

auditory hallucinations which were not always related to the trauma or recognisable to 

the patient, despite the exclusion of patients with primary psychosis.30 It has also been 

argued that the EPCACE diagnosis in the current ICD-10 system encompass psychosis-

like symptoms. Symptoms of hypervigilance, mistrust and estrangement in the EPCACE 

diagnosis may in effect have accommodated some of the symptoms suggested in the 

PTSD-SP diagnosis (the PTSD-SP diagnosis was not included in ICD-11).24,25 Finally, it 

has also been suggested that psychotic symptoms in patients with PTSD rather than 

reflecting PTSD-SP is a product of underlying comorbidity with psychotic depression.25  

What is known, however, is that the refugee and migration experience is an independent 

risk factor for psychosis.19,32,36,37 Estimates of the relative risk of psychosis in refugees 

have been reported to 2.25 [95%CI: 1.12-4.49) compared to non-refugee migrants and 

3.26 (95%CI: 1.87-5.70) compared to native populations as reported in a meta-

analysis.19 What is important to note is that migration and not only the refugee 

experience, seems to predispose individuals to psychosis. Moreover, there is no 

indication of a higher prevalence of psychosis in the countries of origin. Neither, is there 

evidence of a particular selection mechanism of migrants with a predisposition to 

develop psychosis.38 On the contrary, various hypothesises have been put forward 

emphasising contextual factors, including theories of psychosocial stress, long-term 

social defeat in the new country, poverty, and discrimination.19,33,39,40 

Not all traumatised refugees develop a pathological adaption to their traumatic 

experiences, but trauma such as torture and imprisonment is vastly overrepresented in 

among refugees developing PTSD, EPCACE and psychosis.8 As such, the disorders 
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described above are likely indicators of severe trauma, prolonged stress and an 

interaction of these with the post-migration environment. Irrespective of the potential 

PTEs preceding the development of these mental health issues, there is no doubt that 

they are indicative of a highly vulnerable group.    

 

Mortality in refugee populations 
The morbidity and mortality of refugee populations have been of interest for several 

years as a particular vulnerable group in hosting countries.41–44 Studies indicate that 

resettled refugees are at particular risk of mental health issues 17,18,45, and this likely 

contribute to excess mortality.46–49 Yet, current research explicitly focusing on mortality 

in migrant and refugee populations does not support this otherwise logical hypothesis. 

Mortality rates appear to be elevated among refugee men but only compared to other 

migrant groups.50–53 The evidence for labour migrants and those family members 

reunited with refugees is more complex as would be expected with a lesser burden of 

mental health issues in this group.54 In general, non-refugee migrants have a lower 

mortality rate compared to the local populations.41,44,50,52,55,56 Moreover, in the Danish 

context, higher rates of multimorbidity has been documented among migrants 

compared to ethnic Danes.41,57 However, the mortality rate was lower among those with 

multimorbidity for both refugees and family reunited migrants.57 Similarly, survival 

after cardiovascular disease for refugees and family reunited migrants was similar to or 

better than the Danish-born population.58   

Questions arise to whether this is a real phenomenon or an artefact of statistical 

analysis. Two hypotheses have been put forward to explain the possible relative health 

advantage of migrants, the Healthy Migrant Effect (HME) and the remigration bias 

hypothesis. The HME states that migrants in better health are self-selected while the 

remigration hypothesis states that elderly migrants or those in poor health are more 

likely to remigrate.59 The latter has been suggested to be a particular concern for 

research done in the Scandinavian countries if those emigrated do not register as such, 

thus rendering them ‘immortal’ in the registers.60  This would skew mortality statistics 

in migrant populations. However, several studies have tried to take these caveats into 

account by comparing rates in the same ethnic or country of origin groups51,56 or by 

excluding groups that might be deemed more likely to remigrate.55,60 Several studies 

have also directly tested these possible biases without finding evidence to support 

it.59,61,62 On the contrary, evidence suggests that migrants’ somatic morbidity with time 

converges to or exceeds that of the local population.61,63  Moreover, the selection of 

healthy migrants may also be more influential in countries with less comprehensive 

welfare systems than in Scandinavia.64,65   
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Substantial evidence is available on the public health challenges of premature deaths 

among individuals with psychiatric disorders in the general population.47,48,66 Yet very 

little research has been carried out in the migrant and refugee populations, and even 

less research has investigated mortality rates of severely traumatised and vulnerable 

refugees. Ample evidence however exist documenting premature death among those 

diagnosed with schizophrenia and schizophrenia spectrum disorders 67–69 Studies 

estimating excess mortality among those diagnosed with PTSD largely originate from 

the US and specifically looks at war veterans and present mixed evidence on whether an 

association between PTSD and increased mortality exists.70–74 Other studies have 

focused on excess mortality among survivors of natural disasters diagnosed with PTSD 

and did not find an association between PTSD and mortality 75,76. Yet in a review of the 

association between PTSD and various factors related to premature ageing most studies, 

almost exclusively in veteran populations, did report an association with mortality.77 

Very few studies looking at excess mortality in war-exposed civilian populations have 

been located. In one study of World War II survivors (civilians and veterans), PTSD was 

associated with mortality,78 while in a study of Bosnian refugees, no association was 

found.79 In a population of holocaust survivors, study participants were even found to 

have a lower mortality despite higher morbidity.80 Traumatic experiences, no doubt, 

have a significant and profound impact on health and well-being. As such, it is 

surprising that the possible long-term effects have not been investigated widely. Also 

remarkable is the fact that no consistent evidence of excess mortality of traumatised 

refugees exists in general or in Denmark specifically.  

 

Transmission of trauma to the next generation 
Even though torture trauma and war trauma originates outside of the family unit, its 

consequences need to be conceptualised in the family context as it permeates and 

disrupts family ties.81 Transmission of trauma as a concept originates from the studies of 

offspring of Holocaust survivors.82 Here, psychological distress was observed even in 

children born in exile, who had not experienced the Holocaust themselves. More 

recently, evidence concerning the transmission of trauma in other populations such as 

refugee families have emerged. The pathways of transmission are thought to be both of 

relational83 and biological nature, including recent theories of the role of epigenetic 

changes.84,85. The focus here will be on the former, namely the potential mechanisms of 

trauma transmission as mediated through parental symptoms level, parent-child 

attachment, and intra-family dynamics and communication.  

A large body of research in the general population demonstrate that parental mental and 

physical health is of consequence to child well-being.86–89 Also, specifically in refugee 

families, parental mental health is associated with child distress.83,90 One study found 
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that PTSD in refugee parents was associated with harsh parenting and that this, in turn, 

increased child distress.90 It is not surprising that torture, breaking down the 

individual’s perception of self, is also damaging to the attachment of parent and child. In 

the aftermath of surviving torture, the parent might become more withdrawn, less 

emotionally available and experience feelings of powerlessness in terms of caring for 

and protecting the child.81 As the parent withdraws from the child, this might increase 

the child’s attachment behaviour which may be seen as clingy and anxious behaviour. 

The child’s behaviour may add to the parent’s feelings of being unable to care for the 

child’s needs.83,91 Thus, caregiver availability or lack thereof may shield the child or 

exacerbate the impact of trauma in the families.81 In some cases, a parent-child role 

reversal can also occur where the child takes on emotional and practical caregiver 

responsibilities. The ‘parentified’ child experiences increased responsibility, thereby 

potentially adding to the emotional pressure on the child.81,92 

Another aspect of the influence of family dynamics on child well-being is related to the 

communication or conveying of information about the parental trauma to the child. The 

child observes and witnesses the parent’s distress and suffering, but the parents’ 

responsiveness to the child in this context can act as a protective factor, when the 

communication style and pattern takes the child’s emotional and developmental stage 

into account.93 Some evidence exists supporting a modulated disclosure strategy, in 

which the timing and manner of disclosure is emphasised, rather than what is 

disclosed.93,94  

Unfortunately, intra-family stress may escalate to the point of violence in the family. In 

a systematic review of trauma-exposed populations, a clear association between parental 

trauma-exposure and child abuse was found in different populations.95 Suggestions have 

been made that trauma-exposure may lower the threshold of anger, hostility and 

aggression, leading to increased violence in intimate relations.96 In another review, the 

prevalence rate of family-related violence, specifically in refugee families, was reported 

as 30-50%.92 This review investigated the risk and protective factors in refugee families 

where parental trauma figures prominently, but also parents’ mental illness, altered 

parent-child attachment, acculturation stress, low socioeconomic status and patriarchal 

beliefs were emphasised as risk factors. Constructive coping by the parents, on the other 

hand, was a protective factor.92  Despite the high prevalence of trauma, migration 

stressors and mental health issues in refugee families it is worth noting that a large 

proportion of parents do manage to be attentive to their children’s needs in the face of 

these challenges.83   
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Health and socioeconomic outcomes in refugee offspring  
Studies investigating the effects of trauma in the next generation have been challenged 

by the methodological difficulties related to detangling parent and child effects and the 

inability to follow families over longer periods of time. Whether the child has been born 

in exile or perhaps has experienced war and flight will naturally play a role in the 

family’s adjustment following trauma. A meta-analysis of the influence of parents’ 

Holocaust experiences did not find maladaptive behaviour in the offspring in non-

clinical samples.97 Research focused on other war-exposed populations find mixed 

evidence of the influence of parental trauma on the children.98–100  

Numerous studies, however, have demonstrated the damaging psychological 

consequences for children living in war-torn areas.101–104 Young children exposed to 

chronic stress related to the conflict in the Gaza strip had not only a high prevalence of 

PTSD but also showed signs of developmental regression, causing previously acquired 

skills to be lost.105 Several systematic reviews investigating the effects of war on children 

have also demonstrated a higher prevalence of mental health disorders, especially 

elevated rates of anxiety disorders and depression.102,103 The number of PTEs were also 

associated with the development of PTSD in children and PTEs correlate with both 

mental, behavioural and emotional problems.101 In refugee children resettled in high-

income countries, the post-migration environment might prove more important for 

long-term mental health than pre-migration PTEs. At least, a stable resettlement 

environment and rapid asylum procedures are conducive for the psychosocial 

adjustment of refugee children.106,107 Yet, in Denmark, a study of refugee children’s risk 

of psychiatric disorders in early adulthood, a higher risk of nervous and psychotic but 

lower risk of affective disorders was observed compared to the Danish-born 

population.108 Moreover, in refugee families where either the mother or the father was 

diagnosed with PTSD, the child’s risk of having a psychiatric disorder was also 

increased, even if the child was born in Denmark.109 Few studies, however, directly 

investigate the potential transgenerational effects of torture trauma in the next 

generation. Though, one study in Sweden, found that children in families where at least 

one parent had suffered torture displayed more symptoms of depression, post-traumatic 

stress and behavioural problems compared to a group of children whose parents might 

have experienced other forms of organised violence but not torture.99 These findings 

taken together support the hypothesis that children of severely traumatised parents are 

likely to display increased rates of psychological problems.   

Less research has been carried out investigating educational and socioeconomic 

outcomes for children with refugee background. The lack of research is surprising in 

that school performance, and academic achievement are essential elements in the 

successful integration of minorities.110 In addition, education is a strong predictor for 

later life well-being.110,111 Education not only is an indicator of psychosocial and genetic 

vulnerability, it also reflects aspects of intelligence and cognitive ability.112 School 
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performance and attainment have been robustly associated with a range of specific later 

life outcomes such as mental health and well-being,111–113 occupational status, 

mortality,114 self-inflicted injury115 substance abuse,116,117 and suicidality.118–121 

The current evidence is sporadic and indicates that refugees and ethnic minorities in the 

Nordic countries experience worse educational and employment outcomes,110 but with 

signs of improvement over time.122 Pupils with refugee background are challenged by 

mental health issues, disrupted or minimal education before immigration, separation or 

disruption of family ties as well as poverty, marginalisation and outright 

discrimination.123 Moreover, young refugees with traumatic experiences have an added 

burden of impaired memory, attention, and executive skills all critical factor for learning 

and frequently diminished in the wake of trauma.124,125 The clustering of risk factors in 

this population is concerning. Family stressors, separation from family members and 

the cumulative impact of early life adversities (ELAs) are known risk factors for 

suboptimal school performance and later life poor health.86,126,127 Not only is the child’s 

own physical and mental health necessary for the possibility of excelling in 

education128,129 but an increasing body of work have demonstrated the potential impact 

of parental illness on the child. Both parental cancer,130 depression,131 schizophrenia and 

other serious mental illness (SMI)132,133 have been linked to weaker academic 

performance. The pathways are thought to work partly through reduced family 

functioning in families with parental mental illness, where child mental health and 

behavioural issues were more prevalent.134  

In war-affected populations, some evidence exists that separation from family members 

is associated with poorer social mobility as found in Finnish children, evacuated during 

World War II.135 One study in Sweden directly investigated the role of parental region of 

origin and PTSD, which were found to be associated with poorer school performance at 

age 16.136 Another study also found a link between childhood trauma, psychiatric 

disorders and the risk of dropping out of school.125 A central point from these studies is 

that poor school performance and school drop-out is most accurately seen as a process 

rather than an event, shaped by underlying sociodemographic factors, family stress and 

functioning as well as parental resources to support the child.125  School performance 

and educational attainment are therefore important indicators of both possible 

adversity affecting children of torture survivors as well as being a reliable indicator for 

later-life health and socioeconomic status.   
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Chapter 2 
Study aims 
 

The overall aim of the thesis was to explore vulnerabilities in refugee families and the 

possible health and socioeconomic effects of parental trauma across a generation. The 

individual contribution in the papers are listed below.   

Paper 1 – Mortality in traumatised refugees 

Mortality differences represent a relatively objective measure of accumulated health and 

economic disparity. The first study aimed to investigate the association between a likely 

highly traumatised sample and the risk of early death, taking region of origin into 

account. As such, this study was to form the basis for grasping vulnerabilities among 

adult refugees resettled long-term in Denmark.  

Paper 2 – Psychiatric outcomes in refugee offspring 

Family dysfunction and parental mental illness are risk factors for adverse psychiatric 

outcomes in the next generation. The aim of study two was to investigate the association 

between parental torture and war trauma and the child’s risk of being diagnosed with a 

psychiatric disorder as compared to children of non-traumatised Danish-born parents. 

The paper also explores the relevance, if any, of the gender of the parent in treatment for 

trauma.  

Paper 3 – School outcomes in refugee offspring  

Educational attainment represents both a gauge for child vulnerability as well as being a 

good indicator for future socioeconomic status and health. As such, the aim of study 

three was to obtain a measure of child vulnerability in traumatised refugee families not 

focusing on diagnosed morbidities or relying upon a health care uptake. The paper also 

explores the influence of parental mental illness and labour market attachment on child 

school performance.   
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Chapter 3 
Methods 
 

Research project approvals and registrations 

Danish Data Protection Agency 2015-57-0002 (566) 
The Danish Patient Safety Authority 3-3013-2452/1 
The Danish Health Data Authority FSEID-98 
The Danish Medicines Agency FSEID-00004105 
Statistics Denmark 707369 
The National Agency for IT and Learning Accepted application 
Aarhus University  2016-051-00001 (1432) 

 

 

Data sources  
The three papers are all based on the Danish population register data. Paper one is 

exclusively based on register data, while study three also includes school test data from 

the National Agency for IT and Learning. Papers two and three use an identifier of the 

group of refugee parents treated at one of the specialised rehabilitation clinic (data 

extracted from the clinics). 

The specialised rehabilitation clinics  
Five clinics, located across Denmark, participated in the study. Patients treated for 

severe torture and war trauma were identified via the clinics patient file system, either 

electronically or in the physical archive. Across Denmark, nine clinics exit, specialised in 

the treatment of this particular group of severely traumatised refugees.137 The choice of 

which clinics contributed to the sample of traumatised individuals was based on an 

existing collaboration. The five participating clinics collaborate on a joined monitoring 

and evaluation framework of the treatment. The clinics are located in four different 

regions, as illustrated in Figure 3.1.  
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Figure 3.1: Geographical location of rehabilitation clinics 

 

 

The clinics have a long history of health care provision and consist of both public and 

private clinics, but all providing treatment under the Danish Health Act, either as a 

private hospital or as part of the regional provision of psychiatric services.137 The clinics 

represent a sample of treatment offers in four out of five Danish regions. It should not 

be thought of as an exhaustive list of the available treatment possibilities for this 

particular group. The overview of the clinics are presented in Table 3.1 below. 

 

Table 3.1: Overview of the specialised rehabilitation clinics 

Clinic name Region Established  Type  
DIGNITY – Danish Institute 
Against Torture  

Capital region 1982 Private  
 

OASIS - Behandling og 
rådgivning for flygtninge 

Capital region 1987 Private 

RCT-Jylland South Jutland region 1985 Private 

Klinik for PTSD og Angst Central Jutland 
region 

1987 Public 

Rehabiliteringscenter for 
Flygtninge 

North Jutland region 1992 Public  
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Danish population registers 
The Danish population registers provide a wide range of administrative and health data 

on the population of Denmark. It is this comprehensive system that ensures the 

possibility of long-term follow-up with minimal to no attrition.138 The central tenet of 

the system is the personal identification number given to all residents, either at birth or 

immigration, when granted residence. The unique 10-digit identifier, the CPR-number, 

can then be used to link information across the various registers. In the section below, 

the registers from which data was retrieved are briefly outlined.  

The Danish Civil Registration System (CRS) 

The Civil Registration System, established on the 2nd April 1968, provides central 

information on gender, date and place of birth, parental CPR numbers, as well as vital 

status information, which is updated continuously. Residents of Greenland were 

included a few years later from the 1st May 1972. Vital status register whether an 

individual is alive and residing in either Denmark or Greenland, whether the individual 

has died, emigrated, or disappeared along with the dates for those occurrences. Of 

particular relevance to this dissertation, the CRS contains complete information on 

emigration and immigration from 1969 onwards.139   

The Danish Psychiatric Central Research Register (DPCRR) 

The psychiatric registers has a long history dating back to 1938. National and valid 

coverage, however, begins in 1970 for residents of Denmark and 1973 and 1979 for the 

Faroe Islands and Greenland, respectively.140 In 1995, the register was expanded to 

include outpatient and emergency room contacts. On the 1st January 1994, the 

classification changed from The International Classification of Diseases (ICD), 8th 

revision (ICD-8)141 to the 10th revision (ICD-10),142 while the 9th revision was never 

introduced in Denmark. No official cross-reference exists between ICD-8 and ICD-10, 

and the change to ICD-10 meant the number of diagnoses more than tripled.140  

The Danish National Patient Register (DNPR) 

The Danish National Patient Register (DNPR), going back to 1977, contains both clinical 

and administrative information on patient contacts, examinations, and treatments.138 At 

first, the register only had information on inpatient contacts, but similarly to the 

DPCRR, this was expanded to include outpatient and emergency room contacts from 

1995 onwards. The emergence of a private hospital sector also necessitated the inclusion 

of these. Reporting to the registers has been compulsory since 2003.143 Several changes 

to the structure of the register has occurred over the years, one of the major being the 

change from ICD-8 to ICD-10 in 1994.   

The Population Statistics Register 

The variables in this register are derived from the data in the CRS. Among other 

information, the register shows the composition of the population residing in Denmark, 
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based on information on births, deaths, marriages, and relocations.144 In paper one, 

information on family status was used to classify individuals according to whether they 

were the only adult in a given household.  

The Employment Classification Module (AKM) 

Several registers record the labour and employment statistics for the population living 

in Denmark. In paper three, parental socioeconomic status was based on the 

employment and classification module (AKM) going back to 1976, although the variable 

of interest does not exist until 1991. This register lists the most important employment 

or source of income for the year, as an annual status variable.145  

The Integrated Database for Labour Market Research (IDA) 

Similar to the AKM, the Integrated Database for Labour Market Research (IDA) 

contains, among other things, information on work experience and employment for 

individuals. For paper two, information from IDA was combined with information from 

AKM to cover the whole follow-up period from 1986-2016.  

School data  
In 2010, the Danish government introduced The National Test Program (DNT), 

compulsory for all pupils in public compulsory school. The pupils are tested from 2nd 

through 8th grade, and the primary purpose is to have a feedback tool for teachers.146 

Information about absence and exemptions are also recorded. Data from the test 

program are not routinely integrated with other registers, but a separate application for 

access via Statistics Denmark can be submitted to the National Agency for IT and 

Leaning.147  

 

Study design and populations  
For all papers, the study participants were included if they had a registered birthplace 

(in Denmark or abroad) and a date of immigration in the CRS. Paper one was 

exclusively based on information available from the population registers. The 

observation period commencing the 1st January 1995 was chosen to maximise the 

follow-up period where the relevant outcome could be observed, after the introduction 

of ICD-10. Papers two and three were both based on the same primary exposure of 

parental torture and war trauma as identified via the five rehabilitation clinics. The 

follow-up period for paper two spanned from the 1st January 1986 to the 31st December 

2016. The period is characterised by several changes both in diagnostic categories (ICD-

8 to ICD-10) as well as registration (the inclusion of outpatients from 1995). The long 

observation period, however, exploits the clinics' long history of providing treatment. 

Paper 3 has a shorter and more recent observation period, covering 2010-18, the years 
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where school test data was available. Table 3.2 below provides an overview of the study 

characteristics.  

 

Table 3.2: Overview of study designs and populations (Study 1-3) 

 Study 1 Study 2 Study 3 
Topic Mortality  Psychiatric morbidity School performance 
Design  Cohort Cohort Cohort 
Inclusion 
criteria 

 Valid CPR 
 Non-missing 

birthplace 
 Non-missing 

immigration date 

 Study 1 criteria  
 Children aged  zero 

to 18 living in 
Denmark 

 Non-missing 
maternal link 

 Study 1 and 2 criteria 
 Children with at least 

one test score in Danish 
or Mathematics in 
public primary or 
secondary school 

Observation 
period 

1995-2016 1986-2016 2010-2018 

Data 
sources 

CRS; DNPR; DPCRR; 
AKM; Populations 
Statistics Register 

CRS; DNPR; DPCRR; 
AKM; IDA; Clinic 
identifier 

CRS; DNPR; DPCRR;  
AKM; DNT; Clinic 
identifier 

Exposure PTSD/EPCACE, 
psychotic disorders 

Parental torture and 
war-trauma 

Parental torture and war-
trauma 

Outcome All-cause mortality Registered psychiatric 
diagnoses 

Mean test score in public 
school  

Statistical 
methods 

Cox proportional 
hazards regression 

Cox proportional 
hazards regression 

Multilevel linear 
regression 

 

 

Outcomes and exposures 
The sections below provide a more detailed account of the individual variables and how 

they were defined. The outcomes are distinct in each study, but the same exposures 

might be included in several studies, which will be indicated below.    

 

Outcomes 

Paper 1: All-cause mortality  

The outcome for the first paper was all-cause mortality. The CRS provided information 

on vital status and the associated date of death.  

Paper 2: Risk of psychiatric diagnoses  

The outcome in paper two was based on diagnoses registered either in the DPCRR or in 

DNPR. In the primary analysis, any psychiatric disorder was included, and 

subsequently, the disorders were divided into groups and analysed separately (see 

Table 3.3). The groups of disorders were based on classifications from ICD-10, and 
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these categories were expanded to include the equivalent ICD-8 codes when possible. As 

no formal translation from the one coding system to the other exists, the grouping was 

based on the work by Pedersen and colleagues.148  

 

Table 3.3: Outcomes in paper 2, including relevant ICD-codes 

Outcome  ICD-10 ICD-8 
Any psychiatric disorder F00-99 290-315 
Mood (affective) disorders F30-F39 296, 298.0, 300.4, 301.1 
Neurotic, stress-related and somatoform 
disorders 

F40-F48 300 (excl. 300.4), 305 (excl. 
305.7), 307, 306.8, 308.4, 
310 

Disorders of psychological development F80-F89 306.0, 306.1, 306.3, 308.0 
Behavioural and emotional disorders 
with onset usually occurring in childhood 
and adolescence 

F90-F98 306.2, 306.6, 306.7, 306.9, 
308.1 308.2 308.3 

Remaining disorders   

 

The secondary outcome, sub-dividing the diagnoses into groups, was based on 

considerations of onset of the disease as well as the particular disorders relevant for the 

exposed study participants. The stress-related disorders were deemed particularly 

pertinent since the children in this study, some of which are refugees themselves, are at 

higher risk of developing such disorders. Similarly, a study looking at discharge 

diagnoses in the Danish child and adolescent psychiatric system, after the introduction 

of ICD-10, also found that besides the child-specific disorders (F80-89;F90-98), the 

stress-related disorders also figured prominently and to a lesser extent mood 

disorders.149 Psychotic disorders, however, were less common, reflecting the relatively 

infrequent representation of psychotic symptoms in childhood.150 

Paper 3: School performance  

School performance was the outcome for paper three, and data originated from the 

Danish National Test Program (DNT). These tests are computerised and adaptive, 

compulsory to all children in public school. Tests are taken in the spring of each year but 

what subject is tested depends on the grade level, with regular tests carried out in grades 

2-8. For this paper, test performance was measured in Danish reading and 

Mathematics. Reading ability is tested every second year, starting in 2nd grade. 

Mathematics is tested in the 3rd and 6th year, for most pupils in the study. However, 

from 2018 onwards, mathematics is also tested in 8th grade. Therefore, 8th grade 

mathematics is only included for one school year in this study. 

Each subject is divided into separate test aspects, denoted profile areas. The reading test 

is divided into language comprehension, decoding, and reading comprehension, while 

the mathematics test consists of numbers and algebra, geometry, and mathematics in 
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use.146 The adaptive tests are constructed on a Rasch-model where the pupil is presented 

with a question of equal probability of answering correctly or wrongly. As such, the 

difficulty level is continuously updated to match the pupil's skill level. Rather than being 

dependent on how many correct answers the pupil achieves in total, testing is based on 

the difficulty level of the questions. The children will be presented with new test 

questions until either the measurement is considered reliable (SEM below 0.55) or the 

test time is exhausted.146  Figure 3.2 below, illustrates the calendar year of each test 

included in the dataset and the age of the majority of the children in that grade level.  

 

Figure 3.2: Graphical illustration of national test scores included in paper three 

 

Adapted with permission from Dreier (2017).151 

 

Exposures  

PTSD/EPCACE and psychotic disorders 

The primary exposure in paper one was Post-Traumatic Stress Disorder (PTSD, F43.1), 

Enduring Personality Change after Catastrophic Experience (EPCACE, F60.2), and 

psychotic disorders as defined by the ICD-10. The psychotic disorders included both the 

affective (F30.2, F31.2, F31.5, F32.2, F32.3, F33.3) and the non-affective psychotic 
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disorders (F2x).152 Analysis was carried out with PTSD and EPCACE grouped and the 

psychotic disorders together as well as the interaction between PTSD/EPCACE and the 

psychotic disorders.  

Parental torture and war-experience  

The primary exposure in both paper two and paper three was parental torture and war-

trauma. While refugee status might be approximated in the registers by the country of 

origin, information on severe trauma is not readily available. Therefore, the indication 

of torture was based on the sample of individuals, eligible but not necessarily 

completing treatment, at one of the five clinics. The variable was defined as a two-level 

categorical variable as at least one parent exposed to torture and war-trauma. Paper 

two, in addition, included an analysis of the gender of the trauma-exposed parent, 

adjusted for the other parents' exposure status.  

Region of origin 

To ensure sufficient cases in each exposure category country of origin was grouped into 

categories of region. In all papers, either the individual’s region of origin (paper one) or 

the parental region of origin (papers two and three) was defined in four categories: a) 

Denmark, b) Middle East and Northern Africa (MENA), including Afghanistan, c) 

Former Yugoslavia and d) other countries. The countries included in the MENA region 

was based on the definition by the UN Office of the High Commissioner for Human 

Rights (OHCHR) but also included Afghanistan. The former Yugoslavia refers to Bosnia 

and Herzegovina, Croatia, Macedonia, Montenegro and Serbia. Sub-Saharan Africa, 

Asia (excluding Afghanistan), Greenland, northern and southern Americas, and the rest 

of Europe (including Scandinavia) constitute the other group.  

 

Covariates  

Gender  

All three studies incorporate considerations of gender. In paper one, the analyses were 

stratified by gender, as defined in the CRS. Stratification was deemed appropriate, as 

gender is likely a substantial confounder when investigating mortality.64 As gender is 

thought to be a determinant for both the risk of being diagnosed with trauma-related or 

psychotic disorder (the exposure)69,153 and the risk of premature death (the outcome), 

insufficient adjustment for gender could lead to the imprecision in the estimates.154 In 

papers two and three, gender was adjusted for in the analysis by including a dummy. 

Adjustment rather than stratification was chosen to allow for the investigation of gender 

in relation to both risk of psychiatric morbidity and school performance in the children 

of torture survivors. It was also done to ensure enough cases in each group.  
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Calendar time 

Papers one and two included a variable of calendar time, as a categorical variable. Paper 

three took year-specific trends into account by standardising the outcome rather than 

adjusting for the calendar year.  

Single adult household 

Civil status was included in paper one as a variable indicating whether the individual 

was the only adult in the household. The variable originates from Statistics Denmark’s 

register of Population Statistics. Offspring up to 25 years of age, and never married, are 

counted as children in the household. The codes describing the household unit from 

Statistics Denmark are included in Table A.1 (Appendix A).   

Labour market participation 

Papers one and two included a measure of whether the individual (paper one) or the 

parents (paper two) were outside the labour market or not. This variable was 

constructed so that those outside the labour market were indicated with one, and the 

reference was those in job or education. In study one, a separate level for those receiving 

retirement pension was created. For paper two, where it was the labour market 

participation of the parents, a variable was created for maternal and paternal labour 

market participation separately. As not all individuals in the registers have a maternal 

and paternal link, the variable in paper two included a level indicating whether the link 

the father was missing. For paper one, the variable was exclusively based on information 

from AKM while the longer follow-up period in paper two required that information 

from IDA was also included. Where the registers overlap in the time period covered, the 

information from AKM was used. The classification of employment information from 

IDA and AKM is summarised in Appendix A (Table A.2).   

Parental socioeconomic status  

Paper three included a variable on maternal and paternal job type. This variable was 

used as an indication of parents’ socioeconomic status (SES). The variable was based on 

information from AKM where the individual’s principal status in the labour market is 

recorded (see Table A.3, Appendix A, for a detailed classification from AKM). For both 

maternal and paternal employment status, the variable was categorised according to 

whether the parent was registered as outside the labour market, in lower-skilled paid 

employment, self-employed, in higher-skilled paid employment, or whether 

employment information was missing. The variable for paternal SES included an 

additional level indicating whether the paternal link in the CRS was missing. Maternal 

and paternal employment information was retrieved for the calendar year in which the 

child turned eight. If there was no entry for this year, the latest updated employment 

information was used though no earlier than the calendar year the child turned four. 

This was done to minimise missing information and employment status while ensuring 

a reasonable recency in the data.  



22 
 

 

Somatic comorbidity  

Somatic comorbidity was included in the analysis for paper one and two as Charlson 

Comorbidity Index (CCI). In paper one, the variable was defined as a three level variable 

as none, one, or more than one of the 19 diseases included in the CCI.155 In paper two, 

the CCI was included as a binary variable with one indicating the presence of any 

Charlson disease. In paper one, CCI was included for the study populations, while paper 

two included CCI at the parental level. A list of disorders included in the CCI can be 

found in Appendix A (Table A.4) 

Substance use disorder 

Paper one included a dummy variable indicating whether the individual had a substance 

use disorder (SUD) as a registered diagnosis in either the DNPR or the DPCRR (ICD-10 

codes: F1x). This adjustment was included in one of the models as the risk of SUD varies 

with migrant status and is associated with both the outcome (mortality) and the 

exposure (PTSD/EPCACE and psychotic disorder).156–159 

Parental psychiatric morbidity  

In papers two and three, parental psychiatric morbidity was included in some of the 

models. Information on parents psychiatric diagnoses were based on information from 

both DNPR and DPCRR. The variable was defined as a three-level indicator variable 

with zero defining no recorded psychiatric diagnosis in either parent. One indicated at 

least one of the parents was diagnosed with a psychiatric disorder other than those 

defined as SMI. Two indicated that at least one of the parents was diagnosed with an 

SMI disorder. SMI disorders include schizophrenia, bipolar disorder, and unipolar 

depression (see Table 3.4 for the relevant ICD-codes).  The diagnoses included in the 

SMI definition were based on research indicating a high degree of vulnerability among 

children whose parents suffer from these psychiatric disorders.89,160 

Table 3.4: SMI diagnoses 

SMI diagnosis ICD-10 ICD-8 
Schizophrenia F20x 295 excl. 295.79 
Bipolar disorder F30, F31, F34.0, F38.0 296.19, 296.39, 298.19 
Unipolar depression F32, F33, F34, excl. F34.0, 

F38, excl. 38.0, F39 
296.09, 296.29, 296.89, 
296.99, 298.09, 300.49. 301.19 

 

Age at immigration 

Information on residence start was retrieved from the CRS and formed the basis for 

creating the age at immigration variable. The child’s age at immigration is thought to be 

associated with both parental torture and war trauma (the exposure in papers two and 

three) and the risk of psychiatric diagnosis (outcome in paper two) as well as school 
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performance (outcome in paper three). In both papers, age at immigration was 

categorised into four levels. Zero signified that the child was born in Denmark, one 

indicating the child immigrated before the age of six, two if the child immigrated 

between the ages of six but before age 12, and finally three indicating an immigration 

date between the ages of 12 and 18.   

Adjusting for age at immigration is relevant for several reasons. In study two, 

investigating the risk of psychiatric disorders in the children, the child’s own migration 

experiences will probably have a separate contribution to the risk of developing a mental 

illness. Similarly, in paper three age at immigration was hypothesised as being strongly 

associated with child school performance as it also a proxy for Danish language ability 

and time spent in the Danish school system.  

Age-grade congruence  

In addition to age at immigration, an additional variable of age in grade was included in 

paper three. The variable denoted age-grade congruence was computed as the distance 

in years between the individual child in a specific grade level and the age of the majority 

of children in that grade level at the test time. This was done to take into account that 

some pupils, especially in the exposed group, were older than their Danish-born peers in 

the same grade-level.  

 

Statistical methods  
In the sections below, the statistical methods used in the studies will be described. Cox 

proportional hazards regression was used in papers one and two, and a multilevel linear 

regression in paper three. 

Cox proportional hazards regression 
Survival analysis techniques are particularly suited for the analysis of the longitudinal 

data available from the Danish population registers. These techniques are capable of 

measuring the time to an event, while accounting for the challenges that arise when 

follow-up is not finite, and the event is not observed (censoring), or study participants 

enter the study at different times (staggered entry).161  

The Cox proportional hazards regression model (Cox PH) is one such technique that can 

model time-to-event. The Cox PH model is a semiparametric method that makes no 

specific assumptions about the underlying hazard rate. It does, however, assume 

proportional rates between the groups being compared.161 Whether this assumption is 

respected can be checked in a diagnostic plot of the two survival curves (log-log plot). 

The vertical distance should be approximately constant. Alternatively, the Kaplan-Meier 

survival function can be plotted against the predicted curve in the Cox model. Another 

assumption in survival analysis is that censoring is independent. Those censored at any 
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particular time point should be representative of the population, to make outcomes 

generalizable. The Cox model, though, only requires independence, given the covariates 

in the model.161  

The hazard is defined as the instantaneous risk of the event occurring, given the time 

that has passed without the individual experiencing the event. The hazard ratio (HR) is 

the estimated relative increase in rates between two exposure levels and thus takes the 

value between zero and one. The HR can be thought of as the relative speed with which 

the event is occurring. Due to the assumption of proportional hazards between the 

groups, the HR is consequently constant over time. The Cox model can also be extended 

to include several types of events (competing risk) and time-dependent covariates for 

variables changing value over time.161  

Data analysis – paper 1 

In the analysis for paper one, region of origin along with the exposure diagnosis 

(PTSD/EPCACE and the psychotic disorders) were used to estimate mortality as 

mortality rate ratios. The study population entered into the study on their 15th birthday 

or date of immigration. The earliest possible entry was the 1st January 1995, after the 

introduction of ICD-10. Follow-up concluded due to one of the following types of 

censoring: a) date of death (the event), b) emigration or loss to follow-up (attrition), or 

on the 31st of December 2016 (the last date of the available data from the registers and 

thus administrative censoring).   

Age was the underlying timescale. Including the effect of age in the baseline hazard has 

the effect of making the groups comparable.161 Time-trends were thought to be a 

probable source of bias. As diagnostic patterns change over time, this can cause 

dependent censoring. To adjust for this in the analysis calendar time was included as a 

time-varying covariate. For paper one, calendar time was divided into five or six-year 

bands (1995-2000; 2001-2005; 2006-2011; 2012-2016). 

Three models were analysed, with covariates entered in blocks. The first model included 

basic adjustment for calendar, age and was stratified by gender. The second model 

further included the variable indicating whether the individual was the only adult in the 

household as well as labour market participation. The final model added adjustment for 

somatic comorbidity (CCI) and substance use disorder (SUD). Household composition, 

labour market participation, CCI and SUD were all treated as a time-varying covariates. 

All models included an interaction between region of origin and the diagnoses, allowing 

us to estimate the main effect of region and adjusting the estimate of the exposure 

diagnoses on mortality for the effect of region.  

Data analysis – paper 2 

Age was similarly the timescale for paper two. Follow-up commenced on date of birth, 

emigration, or on the 1st January 1986 as the earliest possible entry. The study 
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population was followed until a) the date of recorded diagnosis (the failure), b) death 

(competing risk), c) emigration or loss to follow-up (attrition), or on the 31st of 

December 2016 (administrative censoring), whichever occurred first.  

The main model included basic adjustments for child gender and time trend effects. 

Calendar time was divided into five-year bands (1986-90 1991-95; 1996-00; 2000-05; 

2006-10; 2011-16) and treated as a time-varying covariate. The second model added 

parents’ physical morbidity (CCI), psychiatric morbidity, also treated as time-varying. 

These two models investigated the relative risk of the child being diagnosed compared to 

children of Danish-born parents without a psychiatric diagnosis. The same models were 

also included adjusting for the main effect of parental region of origin. This was done to 

allow for direct comparison within parental region of origin. Intermediate models were 

also included, investigating the possible mediating effect of the child’s flight and 

migration experiences (of those born abroad) as well as the role of maternal and 

paternal labour market participation. Robust Standard Errors (SE) were used to take 

into account the correlation between children of the same mother.  

Model check 

For both papers one and two, the assumption of proportional hazards underlying the 

Cox model was visually evaluated in a log-log plot. In paper one, the pattern of loss to 

follow-up, was examined with a Cox regression as the hazard ratio of emigrating or loss 

to follow-up, comparing the exposure groups (Table B.1-B.3 in Appendix B). In paper 

two, time trends and cohort effects were considered potential sources of bias. Time 

trends in diagnostic patterns were examined by carrying out an analysis with follow-up 

commencing on the 1st January 2000. Moreover, an analysis was also carried out, 

stratifying on age ([0-9];[10-17]) to examine the effect of age (Table C.1-C.4 in 

Appendix C).    

 

Multilevel linear regression 
The need for multilevel linear models (MLM) arise when the data analysed takes the 

form of a nested or clustered structure. The implication is that observations are not 

independent and identically distributed (IID), an assumption underlying the group of 

general linear models. Ignoring the cluster-structure might then lead to biased 

parameter estimation and false positives.162,163  

The multilevel linear model, also known as covariance component models, has the 

advantage that it can adjust the estimates made at the observation-level for the 

clustering of data, by a grouping variable.164 It makes the method suited for analysing 

repeated measures, among other types of data structures. Moreover, multilevel models 

use maximum likelihood (ML) or restricted maximum likelihood estimation (REML). 

This has the advantage that it does not require balanced data for efficient estimation.164 
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The national school test data is longitudinal with multiple observations per child over 

time and may, therefore, be viewed as a repeated measure. The multilevel analysis is, 

thus, an appropriate method to account for this clustered structure.    

Data analysis – paper 3 

The primary motivation for applying a multilevel model in paper three was to take the 

structuring of the data into account. The mother defined the highest cluster-level, the 

second level was set by the child, and the lowest level defined the test scores. The three-

level cluster structure is presented schematically in Figure 3.3 below. 

 

Figure 3.3: Cluster structure of school data 

 

 

 

 

 

 

 

 

 

 

 

The data was not balanced as some pupils only took one test in the observation period 

from 2010-18, while some pupils had registered test data for all possible years.  

Test scores were transformed into the standard normal deviate (z-score) with mean zero 

and standard deviation one, z~N(0,1). The z-score allows for comparison across 

distributions as it represents the value of a given variable as the number of standard 

deviations from the mean.165 The standardisation was done within each profile area, test 

year and grade level. The test were averaged across the profile areas and standardised 

again. Transforming pupil test scores into a standardised measure was deemed 

appropriate as previous work has found test scores to vary across subjects, test year, and 

profile area.146 
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The multilevel linear model was fitted as a random intercept model with restricted 

maximum likelihood (REML). The mean z-score difference between the exposed and 

unexposed children were estimated in 3 models. The main exposure in the model were 

parental trauma and region of origin, included as an interaction in all models. 

Covariates were included in blocks with the first model representing a minimally 

adjusted model, only adjusting for child sex and age at immigration. In the next model, 

parental psychiatric morbidity was added to the covariates in model one. The full 

adjustment model, included maternal and paternal SES as well as the age-grade 

variable.      

The robustness of the results was examined in two subsequent analyses. At this stage, 

the minimal adjustment model was stratified on the subject type and child gender, 

respectively. For the subject stratified analysis (reading, mathematics), the test scores 

were standardised within each subject. Moreover, the pupils’ recorded absence from the 

tests were analysed in a multilevel logistic regression, estimating the odds ratio (OR) of 

having a missing test score in the exposed versus unexposed group. In the multilevel 

logistic regression, the model included the child’s age at immigration and exposure 

status. For the school year 2011/2012, reasons for legitimate absence was available and 

summarised.  

Model check 

The distribution of the standardised outcomes were visually checked with a histogram 

prior to the analysis. After the analysis, the fitted residuals were plotted against the 

expected, making sure no substantial deviations from normality could be detected.   

 

Interaction  
For all papers, the exposures (trauma-related diagnoses or parental torture trauma) 

were included with the (parental) region of origin with an interaction term. The choice 

of using statistical interaction between the exposures in all three studies was done to 

estimate the effect of trauma in the subgroups as defined by region of origin. Rather 

than examining the p-values of the interactions, it enabled a flexible fitting of the 

model.166 The traumatic experiences were theorised as encompassing distinct refugee 

experiences, potentially varying across the different regions (albeit as a crude measure). 

The interaction term allows for subgroups analyses of the effect of trauma, not making 

the assumption this effect is the same across all origins. As such, the effect of torture 

and war trauma was considered as modified by the socio-political, cultural as well as the 

specific migration experiences.  
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Chapter 4  
Summary of findings 
 

In this chapter, results are summarised by the study theme. For the detailed account of 

the results, the reader is referred to the individual articles. Table 4.1 below provides an 

overview of the descriptive results from the cohorts. 

 

Table 4.1: Descriptive overview of cohorts, paper 1-3  
Paper Outcome Study 

population 
Outcome 
observed (n) 

Age in years 
Median (IQR) 

Female  Male  Follow-up in years 
Median (IQR) 

1 All-cause 
mortality 

6,598,000 1,249,654 41 (27.7)a 49.8% 50.2% 20.3 (14.2) 

2 Psychiatric 
diagnoses 

3,346,993 205,610 12 (8.2)a 48.8 % 51.2 % 10.8 (12.1) 

3 School 
performance 

854,467 2,912,515 12 (3.3)b 48.7% 51.3 %  

aAt the time of first index diagnosis 
bAt the school test time  

 

Paper 1 – mortality 
The purpose of study one was to provide a descriptive overview of the relative mortality 

rate (MRR) of immigrants diagnosed with PTSD/EPCACE and psychotic disorders 

adjusting for the main effect of region of origin. It was hypothesised that migrants 

overall had a lower mortality compared to Danish-born individuals but that a diagnosis 

of either PTSD/EPCACE or a psychotic disorder would significantly increase the 

mortality rate adjusting for the effect of region of origin. It was also hypothesised that a 

comorbid psychotic disorder with a trauma-related disorder would result in a higher 

mortality rate compared to PTSD/EPCACE alone.  

The analysis firstly revealed that both PTSD/EPCACE and psychosis appeared to be 

more frequently diagnosed among foreign-born individuals from the MENA region and 

the former Yugoslavia. Unsurprisingly perhaps, especially the specific trauma-related 

diagnoses of PTSD/EPCACE were much more prevalent in these groups. While the 

study results confirmed previous findings of lower mortality rates of non-western 

migrants compared to local populations, a PTSD/EPCACE diagnosis could not be 

confirmed to elevate the instantaneous risk of death when comparing within region of 

origin. Moreover, comorbidity between the trauma-related diagnoses and a psychotic 

disorder did not appear to raise mortality rates of those from the MENA or former 

Yugoslavia, possibly due to a lack of power. In addition, women from the MENA with a 

PTSD/EPCACE diagnosis alone had a lower mortality rate as compared to women from 
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the MENA without a PTSD/EPCACE or psychotic disorder. This counterintuitive finding 

also appeared for men and women from the former Yugoslavia and the MENA region 

when including adjustments for household composition, labour market participation, 

CCI and SUD. Figure 4.1 plots the estimates for the fully adjusted model (model 3).  
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Figure 4.1: MRRs by country of origin and psychiatric disorder (model 3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adapted from Bager et.al (unpublished manuscript)167 
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Paper 2 – psychiatric morbidity 
The second study aimed to investigate the relative risk (HR) of diagnosed psychiatric 

disorders in children born to parents with a known history of severe torture and war 

trauma. The risk was relative to children of Danish-born parents, without known torture 

trauma. It was hypothesised that the group of exposed children would be at higher 

relative risk of receiving a psychiatric diagnosis compared to the unexposed children. 

The study also investigated the influence of the child’s age at immigration as well as 

parental somatic and psychiatric morbidity.  

Three central conclusions could be drawn from the results. Firstly, the results indicated 

that the children born to traumatised refugee parents from the Middle East and 

Northern Africa and the Former Yugoslavia were at lower risk of being diagnosed with 

any psychiatric disorder. For the exposed children with Danish-born parents or parents 

born in the remaining countries, the estimated risk was not detectably different. This is 

illustrated in Figure 4.2 below. The pattern was consistent across groups of psychiatric 

diagnoses.  

 

Figure 4.2: Hazard ratio of any psychiatric disordera  

 

aestimates adjusted for child sex and calendar time 



32 
 

Figure adapted from Bager et.al. (2020)168 

 

Secondly, the parental region of origin proved a stronger explanatory variable in the 

model than recorded trauma. Children to foreign-born parents, regardless of exposure 

status, were at lower risk of being diagnosed than non-exposed children to Danish-born 

parents. There was no detectable difference between those exposed and the unexposed 

adjusting for parental region of origin. Finally, there was no evidence of an effect of 

parental gender in the analysis.  

 

Paper 3 – school performance 
The purpose of the final study was to estimate whether children born to traumatised 

refugee parents experienced worse school outcomes compared to their non-exposed 

peers, measured as school test performance. It was hypothesised that children born to 

immigrant parents would achieve a poorer result relative to children of Danish-born 

parents. Moreover, it was expected that the children from the traumatised parent group 

would constitute an especially vulnerable group. These were therefore hypothesised to 

have achieved lower test scores relative to unexposed children whose parents originated 

from the same region.   

The study revealed that the exposed children were indeed a vulnerable group in terms of 

experiencing adverse school outcomes. This was both in terms of poorer school test 

scores but also because they were more likely to miss the test. Paternal and maternal 

labour market status proved highly correlated with both parental region of origin and 

trauma history. Consequently, much but not all of the effect is explained by parental 

SES. The results are illustrated in Figure 4.3 below. 
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Figure 4.3: Mean z-score difference, school performance 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adapted from Bager et.al. (unpublished manuscript)169 
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Chapter 5 
Discussion 
 

The overarching aim of this dissertation was to investigate health and socioeconomic 

outcomes in the most vulnerable refugee families, including possible intergenerational 

effects of traumatic experiences. The discussion below will address the individual 

papers’ contribution to this study aim before synthesising the findings across the three 

studies. The methodological considerations and limitations of the study designs will also 

be addressed.    

 

Paper 1 – mortality 
The first paper aimed to provide an overview of the mortality among the most 

vulnerable refugees and migrants – those with traumatic experiences due to torture and 

war. In the study, a diagnosed PTSD or EPCACE disorder was used as an indicator of 

severe psychological sequela following trauma. While the diagnoses are not synonymous 

with torture and war trauma, these will be strongly correlated in the group of migrants 

from the MENA region and the former Yugoslavia.8  

Those with severe reactions to trauma were expected to be at greater risk of several 

adverse outcomes and ultimately at higher risk of premature death. While the MENA 

region and former Yugoslavia were overrepresented among the group diagnosed with 

PTSD and EPCACE, the same vulnerability could not be detected in the mortality rates. 

In the literature, both the Healthy Migrant Effect and the Salmon bias hypotheses have 

been used to explain why migrants experience lower mortality rates compared to local 

populations. Nevertheless, these theories have not been deemed sufficiently satisfactory 

to explain the apparent advantage and there is still considerable disagreement on the 

matter.61,62 While we found that migrants in general are much more likely to emigrate 

compared to individuals born in Denmark, there was no indication that the diagnoses in 

question were associated with increased rates of emigration (see Table B.1-B.3 in 

Appendix B).  

Moreover, the results revealed not just the relative health advantage of non-western 

migrants as compared to the Danish-born reference. What is surprising is that despite 

mental health disorders being consistently correlated with excess mortality,66,170 it was 

not the case in this study for the trauma-related diagnoses. Even when comparing the 

PTSD/EPCACE diagnosed group with the undiagnosed from the same region of origin, 

no excess mortality was detected.  Most baffling perhaps was the result that women 

diagnosed with PTSD/EPCACE from the MENA region had a lower mortality rate 
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compared to undiagnosed women from the same region in the minimally adjusted 

model. This pattern was also seen for men from the MENA and both sexes from the 

former Yugoslavia in the subsequent models adjusting for household composition, 

labour market participation, SUD and CCI.  

Migrants and refugees reach Europe and Denmark despite the barriers to migration and 

despite their traumatic experiences. Hence, they can be considered a resilient or 

resourceful group. These barriers to migration probably result in a strong selection of 

those who migrate in general but also specifically for those who have survived 

horrendous human rights violations, war and unrest. Moreover, it has also been 

suggested that war exposure may be linked to long-term positive health outcomes 

through mechanisms of health literacy and altered health behaviours.80 It is possible 

that those receiving a PTSD/EPCACE diagnosis is characterised by a more active 

healthcare-seeking behaviour, as to their general health concerns. Yet this is contrary to 

what has been observed elsewhere, where those with a psychiatric disorder experience 

worse physical health. The poorer health outcomes associated with mental disorders 

generally171,172 are thought to work through pathways related to both lifestyle 

behaviours173 and altered physiological responses associated with the specific mental 

disorder.174  

PTSD specifically have been associated with various health concerns, including 

increased rates of cardiovascular disease.175–177 Being diagnosed could also contribute to 

a greater attentiveness by health care professionals, leading to closer monitoring of 

other somatic health concerns.178 The PTSD/EPCACE diagnosis would thus be 

associated with increased overall monitoring of patients’ health conditions, leading 

other health issues being discovered and addressed at an earlier stage, potentially 

contributing to a lower mortality rate. It may, however, not explain why the 

PTSD/EPCACE diagnosis should differ as compared to a psychotic disorder if it purely 

works through monitoring by health care providers. Though, suffering from a psychotic 

disorder could quite possibly affect health behaviours differently, and indeed, psychosis 

has been found to cause the greatest mortality disparity in mental disorders.48 The 

possibility should also be considered that the estimates are biased and that the analysis 

does not reflect a true association. Possible biases introduced in the analysis will be 

discussed in the section on Methodological considerations. 

Mortality studies are crucial to grasp the possible long-term health disparities between 

groups with different vulnerabilities and challenges. Though it is also an outcome that is 

determined by a multitude of parameters working over the life course and therefore 

isolating the effect of the exposure of interest is extremely difficult. Other options would 

have been to investigate morbidity or contacts to the health care system, but these 

measures are fraught with challenges of their own. Mortality may be less ambiguous as 

an outcome despite the challenges, yet results should be interpreted with care. 
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Paper 2 – psychiatric morbidity  
The second study investigated the risk of psychiatric diagnoses in children of torture 

survivors who received treatment for their trauma. The premise of the study was that 

parents’ severe psychological sequela following exposure to war and torture would affect 

the offspring and that this would be reflected in the observed relative risk (HR) of being 

diagnosed. This hypothesis was, however, not confirmed by the findings. Instead, a 

lower relative risk of diagnosed psychiatric disorders was found among all children to 

foreign-born parents, regardless of exposure status as compared to children of Danish-

born parents. These findings are not unique, but have been documented among ethnic 

minority populations elsewhere.179–181 Evidence is, however mixed, and not all studies 

document a lower relative risk.182,183   

The question remains whether the estimated HR accurately reflects the risk of 

developing mental health problems in these groups. Underutilisation of psychiatric 

health services have been put forward as a central explanation behind these findings.184–

187 Underutilisation might be a more plausible explanation considering the range of risk 

factors offspring of torture survivors’ experience. Most significantly, torture trauma and 

war trauma are strongly associated with mental health problems,8 and it likely affects 

the children’s well-being and functioning.99,109 Furthermore, ethnic minority groups are 

overrepresented in the lower SES strata in Denmark.188 Lower relative SES is another 

risk factor for poorer mental health outcomes189–191 but also suboptimal use of health 

care services.189 

Several barriers have been put forward explaining the lower use of mental health care 

services among those in lower SES strata and with ethnic minority backgrounds. 

Barriers arise from several domains, both systematic, cultural and individual. Stigma 

associated with mental illness may be more pronounced in some migrant groups, 

reducing the willingness to seek help.184 Support may also be sought from alternative 

sources such as family member, members in the community or not at all. Unfortunately, 

the contact to the mental health providers can also be problematic, reducing the uptake 

in services. Both language barriers and discrimination are thought to potentially 

contribute to poorer contact and communication between providers and families from 

ethnic minorities.179,187,189  

Yet, the possibility that offspring of torture survivors are resilient should not be 

discarded blankly. As discussed in the introduction, children may bear a 

disproportionate level of responsibility in the household in relation to their age, in 

families with parental mental illness. The ‘parentified’ child shows remarkable 

adaptability and may appear to function well.81 It is possible that a lower relative risk of 

psychiatric disorders are observed in childhood and adolescence but that it is not 

indicative of the burden and true cost offspring experience. Follow-up was concluded on 

study participants 18th birthday. It would be relevant to investigate whether the pattern 
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of psychiatric disorders for adults is the same as the one observed in this study or 

whether they perhaps experience more adverse psychological consequences later in life.   

Another important observation from the study was that no difference was observed 

between children with parents from the same region of origin, regardless of exposure 

status. This could suggest several things. If the strongest determinant of mental health 

care use is ethnic minority or migrant status, this will result in no difference between the 

exposure groups. Similarly, since refugee status is strongly correlated with lower SES, 

this would lead to no difference between the exposed and unexposed as well. Therefore, 

the analysis might reflect that factors in addition to parental torture trauma affects 

mental health care use. Alternatively, the lack of detectable difference could be due to 

the construction of the comparator. The exposed group consists of a selected group who 

received treatment for their trauma. Some of the families classified in the non-exposed 

comparison group may in fact have experienced torture and war trauma, or indeed 

traumatic experiences during the migration process. This possibility will be discussed 

further in the section on Methodological considerations.   

 

Paper 3 – school performance 
The last study, similar to the second study, focused on outcomes in the second 

generation. Rather than focusing on health outcomes, paper three aimed to consider 

vulnerabilities from a socioeconomic perspective, by investigating school performance. 

The results confirmed that children of traumatised refugee parents performed worse 

than children of parents from the same region of origin without confirmed trauma 

exposure. Moreover, the results also indicated that the exposed children were much 

more likely to miss a test score. Both results are concerning as poor school performance 

and non-completion has been shown to be a risk factor for later life adverse 

socioeconomic and health outcomes.111,112,192 Another salient finding was that the 

parental region of origin and SES were strongly associated with child school 

performance. So while parental trauma appeared to be an independent risk factor, much 

of the lower relative performance might be ascribed to lower SES or parental region of 

origin.113,193,194 The concern is that these risk factors cluster and consequently, children 

of torture survivors who experience several of these may represent a particular 

vulnerable group. 

As the children of the parents treated for torture and war trauma are relatively young, 

an outcome measured early in life was necessary. School test scores proved ideal for this 

purpose as it was measured from 2nd up to 8th grade. Another advantage of using the 

school test scores as a means to grasp child vulnerability was that these are mandatory 

in Danish public primary and secondary school. Thus, unlike the outcome in paper two 
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where only an outcome would be observed in case of a diagnosed psychiatric disorder, 

school performance was measured for all across the achievement spectrum.  

 

Health and socioeconomic outcomes in traumatised refugee 

families 
Each of the three studies contributed to investigating and quantifying vulnerabilities in 

health and socioeconomic outcomes in refugee families with severe psychological 

sequela following torture and war. The studies revealed a complex picture not entirely 

consistent with the hypotheses that both traumatised parents and their children 

experienced worse physical and mental health outcomes than their non-traumatised 

peers. Drawing upon all three studies a pattern emerged indicating that migrant or 

minority status might be a stronger determinant than the indicator of trauma. In paper 

one, a PTSD/EPCACE diagnosis was not associated with excess mortality among those 

originating from likely war-affected areas.167 In paper two, children of foreign-born 

traumatised parents were not at higher risk of being diagnosed with a psychiatric 

disorder compared to the Danish-born reference but also after adjusting for the effect of 

parental region of origin.168 And finally in paper three, even though children with a 

traumatised parent achieved lower mean test scores compared to unexposed children 

with parents from the same region, the main effect of parental origin appeared to be 

stronger.169  

The topic under investigation in this dissertation is complex and multifaceted. One 

complication relates to the conceptualisation of parental torture and war trauma as 

being unidimensional with a clear or direct impact on offspring. In reality, what is being 

investigated is not one parameter but many, yet the assumption here is that it can be 

measured. An obvious challenge is to detangle the effect ascribed to the transmission of 

trauma. The child and the parent most often will share the same living environment and 

stressors, such as ethnic minority status or poverty.85 As such, the results likely reflect a 

composite outcome of vulnerability for the family as a whole.  

 Yet, both study one and study two indicated some favourable outcome as compared to 

the Danish-born reference. Mortality rates were lower even among probable war-

exposed populations from the MENA and former Yugoslavia, and a lower risk of 

psychiatric diagnoses was observed among children of torture survivors. At the face of it, 

this could suggest quite remarkable resilience. Nonetheless, the studies also 

demonstrate an accumulation of risk factors in the trauma-exposed populations. 

Consequently, the lower rate of psychiatric diagnoses most likely reflects an 

underutilisation of services. If this is indeed the case, then these findings do not indicate 

resilience but rather an additional risk factor of sub-optimal use of mental health care 
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services. In the following section, the strengths and weaknesses of the data and methods 

will be discussed in relation to the conclusions drawn from the studies.  

 

Methodological considerations  
Several methodological aspects need to be considered when evaluating the individual 

and combined findings of this dissertation. The first section briefly outlines the 

strengths and limitations when using the Danish population-based registers. The most 

important sources of bias, misclassification bias and immortal time bias, will thereafter 

be discussed. 

Data sources and variable definitions  
Research using the Danish population-based registers have several advantages that 

make them ideal for cohort studies over long observation intervals. The national and 

comprehensive coverage of a wide variety of registers guarantees minimal attrition over 

long periods of follow-up. Similarly, the universal public health care system also reduces 

the biases that can arise due to selection otherwise based on health insurance systems, 

income, demographic groups or in the sampling of specific hospitals.138  

However, the registers also have limitations. While coverage, in general, is very high, not 

all health service providers are included in the DNPR, such as private specialist practice 

and general practitioners (GP).138 Since 2003, private hospitals and clinics have been 

obliged to report to the DNPR. Yet there is still thought to be a degree of 

underreporting.138 In this dissertation register data was based on information from 

secondary health care providers. Arguably, not including data from the primary health 

care sector could result in the less severe cases not being included in the exposed group 

if they are exclusively managed by the general practitioner or in private practice. The 

latter example might, to a lesser extent, affect the inclusion of the group of interest 

(traumatised refugees) in the exposed group. This is based on information showing that 

non-western immigrants in Denmark have a lower SES which probably reduce the 

likelihood that they are treated in private practice.178 Moreover, diagnoses such as 

PTSD, EPCACE and psychosis will most likely result in several contacts to the secondary 

health care sector, in contrast to mild or moderate forms of depression and stress that 

might indeed be managed by the GP.140  

Incident diagnoses are in the dissertation defined as the first recorded diagnosis in the 

registers. The reality is more complex, and disease onset may be difficult to determine 

but could be considerably before the date indicated in the record. The simplification of 

complex processes are necessary when condensing the information in the analyses. 

Further, many of the registers were created for administrative purposes.195 

Consequently, records were not necessarily designed with research in mind, which also 
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affects the feasibility of using the registers in research. For this dissertation, in 

particular, the labour market participation variables, were crudely categorised, based on 

the available information rather than being classified with the research set-up in mind.   

Parental region 

Besides the limitations of the recorded information in the registers, the analysis in itself 

also required a degree of categorisation. In the case of parental country of origin, broad 

categories of regions were created to ensure a sufficient number of cases across the 

various outcomes. Even though more detailed information was available, this 

information could not be utilised. Moreover, in both papers two and three, a hierarchy 

was established in cases where parents had a different region of origin. If any of the 

parents originated from the MENA region, this was the assigned region, followed by the 

former Yugoslavia, other and finally Denmark. The data, however, revealed that most of 

the parents in the exposed group came from the same region of origin (above 90% in 

both the MENA region and former Yugoslavia).   

 

Misclassification bias 

Time to diagnosis 

In paper one, our results show a counterintuitive pattern where a PTSD/EPCACE 

diagnosis for some migrant groups is associated with a lower mortality rate compared to 

the undiagnosed from the same region of origin. We expected that individuals diagnosed 

with PTSD or EPCACE would be at higher risk of premature mortality and that migrant 

and refugee status was associated with increased risk of being diagnosed with one of the 

disorders. Some refugees who develop PTSD/EPCACE, potentially several years before 

reaching Denmark, may not be diagnosed immediately following their arrival. This 

hypothesis is, at least partly, supported by evidence from a Danish report indicating that 

specialised trauma treatment is not initiated until more than ten years after 

immigration, and in some cases above 30 years.137 If this is the case, some individuals 

may be misclassified as unexposed by the end of follow-up. Such misclassification could 

contribute to the observed pattern of lower mortality rates among the diagnosed. 

Moreover, it cannot be excluded that those who receive the diagnosis do not reflect the 

traumatised population as a whole. Receiving a diagnosis may be associated with other 

characteristics perhaps of health behaviours or resilience that are not accounted for in 

the study. Similarly, push and pull factors affecting the individual migrant's possibility 

to reach Denmark works as selection mechanism. These characteristics are mostly 

unknown but might be associated with longevity (the outcome in study one), perhaps 

especially so for the trauma-exposed population.  
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The trauma concept and treatment-seeking 

For papers two and three, the group of exposed parents were exclusively identified 

through the clinics at which they had been referred (but not necessarily treated or 

completed treatment). The sampling covers a large geographical area of Denmark, but it 

does not, however, capture all those living in Denmark who have been exposed to 

torture. This is both because the sampling does not cover all clinics rehabilitating 

torture survivors but also because only one clinic (DIGNITY) was able to access patient 

records going +20 years back. 

The exposed parent group in these studies is invariably defined by their treatment need 

and healthcare-seeking behaviour. The sampling process is central as it influences the 

degree of possible misclassification and the ability to make inferences on the basis of the 

data. It is difficult to say whether the group sampled from the clinics is more vulnerable 

and suffer from complicated effects of their trauma or whether the treatment-seeking 

group is to some extent resilient as indicated by their ability to seek out help. At least 

some of those included in the comparison group, as unexposed parents, will be 

misclassified as such. Either because they have received treatment elsewhere or not at 

all. This ‘dilutes’ the potential for tracing out any association of parent trauma in the 

next generation. Consequently, to what extent results from the analyses are applicable to 

families not included in the exposure group but still with traumatic experiences in their 

past, is unknown.  

 

Event dependent selection and immortal time bias 
A cornerstone in time to event analysis is that conditioning on the future can bias 

estimates. If the selection of the study population is dependent on an event happening 

in the future, it practically renders them immortal by design in the period up to that 

event. This immortal time bias skews results as it guarantees the outcome cannot occur 

prior to the event and should therefore be considered carefully.196  

In paper two the exposed parent group is based on a selected group of individuals 

receiving treatment at a rehabilitation clinic. The potential source of bias arises as the 

information on torture trauma originates from the rehabilitation clinics in connection 

with treatment, many years after the exposure has occurred. Consequently, the inclusion 

of this group depends on the study participants receiving treatment. If the uptake of 

rehabilitation is related to the outcome of interest, this can introduce bias. The sampling 

of the parent group is contingent on a) the event occurring in the first place (those not in 

treatment will be included in the comparison group) and b) the individuals must not 
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have experienced a terminating event before the selection (death, emigration, 

censoring). Even though the index event (trauma) for the exposed parent-group occurs 

before treatment initiation (sampling time), the exposure-status is dependent on an 

event happening in the future. If data on treatment initiation time had been available, 

another option would have been to start follow-up of the exposed children from this 

time (rather than at birth or immigration). In Figure 5.1 below, the different follow-up 

scenarios for the exposed population are outlined.  

Figure 5.1: Alternative follow-up periods               

 

 

 

 

 

 

 

 

 

 

 

 

 

Before the group of parents reach Denmark and receive a residence permit we are 

unable to follow them, that is, the observations are left-censored. After entry to 
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follow-up at treatment initiation would then result in a substantial amount of 

information to be discarded, considering the slow treatment take-up. It does inevitably 

imply that the parent has not been excluded from the study population until this point, 

which predisposes the parent still being alive and living in Denmark. The question is 

whether this affects the estimates inferred at the level of the child. Transmission of 
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that more accurate or less biased results would have been achieved by starting follow-up 

later.   
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Chapter 6 
Conclusion 
 

In paper one, we found that immigrants from the MENA and former Yugoslavia had a 

lower mortality rate compared to those born in Denmark. There was however not 

evidence to support an association between a trauma-related diagnosis of PTSD or 

EPCACE among these groups, after adjusting for region of origin. Rather, for women 

from the MENA there was some indication that a diagnosis of PTSD or EPCACE was 

associated with a lower mortality rate as compared to women from the MENA without 

PTSD/EPCACE. These findings were surprising as the diagnoses indicate the group has 

experienced severe trauma and subsequent mental health issues which were seen as risk 

factors for poor long-term health outcomes. Several explanations were put forward to 

explain this paradox, among other the Healthy Migrant Effect, differential patterns of 

health care use, resilience among the exposed and possible bias introduced in the 

analysis.167  

Papers two and three investigated outcomes in the second generation. In paper two, 

children of immigrants appeared to have a lower risk of being diagnosed with a 

psychiatric disorder compared to children of Danish-born parents, regardless of their 

exposure status.168 No evidence was found to support the hypothesis that children of the 

traumatised parent group was at higher risk when comparing to children of non-

traumatised parents from the same region. It was argued that the main driver behind 

this pattern was sub-optimal use of mental health care services in minority populations 

living in Denmark, rather than a reflection of the true risk of psychiatric disorders in 

these groups.  

The results from the final study (paper three) indicate that children of the traumatised 

parent-group are vulnerable in terms of experiencing adverse school outcomes. School 

outcomes were conceptualised as school test scores measured throughout public 

primary and secondary school. Not only did children of traumatised parents achieve 

lower test scores compared to their peers, they were also much more likely to miss a test. 

Moreover, the results revealed that risk factors for lower test scores were clustered in 

the exposed children, namely immigrant background and lower levels of parental labour 

market participation in addition to parental SMI.169   



45 
 

Chapter 7 
Perspectives and future research 
 

This dissertation has focused on a few selected outcomes pertaining to health and 

socioeconomic outcomes in severely traumatised refugee families. The studies presented 

here represent a first step in the integration of register data with specific information on 

the group of traumatised refugee families. However, much complexity has naturally not 

been captured. A next step to strengthen the conclusions that can be drawn is to sample 

the exposed population from all clinics in the country as well as collecting more specific 

information on trauma history. Both elements are essential as torture and war trauma 

can cover vastly different traumatic experiences, both in character and duration of the 

trauma. It is also immensely important in ensuring the most relevant comparator in the 

analysis. Ideally, all refugees arriving in Denmark should be screened for trauma and 

physical and mental health problems, and referred to the appropriate services. Besides 

the more apparent ethical motivation behind such efforts, this would also enable more 

accurate data for future research.  

Isolating the possible consequences of transmission of trauma from parent to child is 

notoriously difficult.85 As the results from these studies indicate, more work needs to be 

undertaken to investigate the burden of mental health difficulties in the offspring of 

torture survivors as well as the drivers behind the pattern of mental health service use. 

One such avenue consists of exploring possible consequences in adulthood, especially 

regarding mental health issues such as depression or anxiety.108 Yet, it is also quite 

possible that the short and longer-term socioeconomic consequences are the most 

palpable as perhaps indicated by the results in study three. Educational attainment, 

completed education, and labour market participation will be critical long-term 

indicators of integration and functioning of the children. Further analysis in this 

connection will be to explore in more depth the possible difference between those born 

in Denmark and those born abroad to elucidate the possible transgenerational aspects.  

Moreover, to move closer to the mechanism of transmission of trauma, accounting for 

the post-migration living environment emerges as a principal aspect to explore. Early 

life adversities beyond parental mental illness and trauma history may prove just as 

relevant to examine in terms of identifying modifiable risk factors.11,197 Not all of these 

will be sufficiently fine-grained in the registers which inevitably will be one-step 

removed from the people in question. More specific information will be needed to 

adequately account for the families’ challenges in integrating into society and the 

possible interaction between trauma and the post-migration living environment. Most 

ambitiously, combining treatment data will be crucial to determine what type of 
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rehabilitation efforts and under what circumstances such initiatives benefit the 

individual, the family and society.   
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English summary 
 

Background  

Refugee families resettled in western countries may have experienced a multitude of 

stressor pre-, peri-, and post-flight. Amongst the most vulnerable are thought to be the 

group exposed to torture and war. Little is, however, known about the long-term health 

outcomes, including mortality among those with complicated sequela following their 

traumatic experiences. Moreover, there is an increasing appreciation that torture and 

war trauma not only affects the individual but the family as well. Transmission of 

trauma across generations has been a growing focus since evidence of an increased 

psychiatric morbidity was observed in the offspring of Holocaust survivors. Yet little 

research has been carried out investigating health and socioeconomic outcomes in the 

specific population of children of torture survivors.  

Aim 

The overarching aim of the thesis was to explore vulnerabilities in traumatised refugee 

families. Vulnerabilities were conceptualised as the long-term health outcomes in the 

parent generation measured as mortality (paper 1), as psychiatric morbidity in the 

second generation (paper 2) and as socioeconomic outcomes, measured as school test 

scores in the second generation (paper 3).  

Methodology 

All three studies were based on the Danish population registers, utilizing information 

from both health and administrative registers. The second and third study also used 

information from five specialist rehabilitation clinics to identify the sample of torture 

survivors. Time to event analysis was used to compare hazard rates of the exposed and 

unexposed in paper 1 and 2. Difference in school test scores between exposed and 

unexposed children were estimated using multilevel linear regression.  

Results 

Paper 1  

Both men and women originating from the Middle East or Northern Africa (MENA) had 

a lower mortality rate as compared to the Danish-born reference. A diagnosis of post-

traumatic stress disorder (PTSD) or enduring personality change after catastrophic 

experience (EPCACE) could not be confirmed to elevate the mortality rates among those 

from the MENA or former Yugoslavia for both sexes, after adjusting for region of origin. 
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Paper 2 

Children of immigrant parents from all regions had a lower risk of being diagnosed with 

any and subgroups of psychiatric disorders, irrespective of their exposure status, 

compared to children of non-traumatised Danish-born parents. The results did not 

indicate that children of torture survivors were at increased risk of being diagnosed with 

a psychiatric disorder compared to unexposed children of parents from the same region 

of origin.  

Paper 3 

Children of torture survivors achieved lower mean school test scores compared to 

unexposed children of parents from the same region of origin. They were, in addition, 

also more likely to miss a test. Both immigrant background and the covariates of 

parental unemployment and parental mental illness were all associated with lower test 

scores.  

Conclusion and perspectives  

Refugee families experience various stressors both prior to their flight and in their post-

resettlement environment. The findings in this dissertation, however, do not uniformly 

support the notion that severely traumatised refugees and their offspring experience 

adverse health outcomes. Some of this might be ascribed to resilience while also the 

suboptimal contact to the health care sector in ethnic minority groups should be 

considered. The results from the third study more unambiguously point to the possible 

accumulation of risk factors in traumatised refugee families. The various contributions 

to parental and child health and socioeconomic outcomes are tremendously difficult to 

isolate. More detailed information on parents’ and children’s traumatic experiences and 

their post-migration living environment will be essential in separating the different 

effects.   
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Dansk resumé 
 

Baggrund 

Flygtningefamilier bosat i vestlige lande kan have været udsat for en række 

stressfaktorer både før, under og efter deres flugt. De mest sårbare flygtninge er dem, 

som har været udsat tortur og krig. Dog er der begrænset viden om de langsigtede 

sundhedskonsekvenser, herunder mortalitet, for de flygtninge med komplicerede forløb 

efter traumatiske oplevelser. I stigende grad anerkendes det, at konsekvenserne af tortur 

og krigstraumer ikke kun påvirker individet, men også den familieenhed som det 

traumatiserede individ indgår i. Transgenerationel traumevandring, som 

belastningsreaktioner i den næste generation, der ikke selv har oplevet traumerne, har 

været et stigende fokusområde siden 2. Verdenskrig. Der er dog manglende viden om 

både de sundhedsmæssige og socioøkonomiske konsekvenser for børn af 

torturoverlevere.   

Formål 

Det overordnede formål med denne afhandling var at undersøge traumatiserede 

flygtningefamiliers sårbarhed. Begrebet sårbarhed blev operationaliseret som de 

langsigtede sundhedskonsekvenser i forældregenerationen, målt som mortalitetsrater 

(artikel 1), psykiatrisk morbiditet i den næste generation (artikel 2), og som 

socioøkonomiske konsekvenser, målt som test scores i folkeskolen (artikel 3).  

Metode 

Alle tre studier blev baseret på de danske populationsregistre og benyttede både 

information fra sundhedsregistrene og de administrative registre. Til andet og tredje 

studie blev der også brugt information fra de fem specialiserede rehabilitationsklinikker 

til at identificere gruppen af traumatiserede forældre. Overlevelsesanalyser blev benyttet 

til at bestemme mortalitetsraten og incidensraten af psykiske sygdomme for de 

eksponerede grupper i forhold til sammenligningsgrupperne. I studie 3, blev forskelle i 

testscores mellem de eksponerede og ikke-eksponerede estimeret med en multilevel 

lineær regression.  

Resultater 

Artikel 1  

Både mænd og kvinder fra Mellemøsten og nord-Afrika havde lavere relative 

mortalitetsrater i forhold til den danskfødte referencegruppe. Der var ikke evidens for at 

hverken en diagnose med posttraumatisk stresslidelse (PTSD) eller vedvarende 

personlighedsændring efter katastrofeoplevelse (EPCACE) øgede mortalitetsraten for 
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individer fra Mellemøsten og nord-Afrika eller det tidligere Jugoslavien. Dette var i 

forhold til individer fra samme oprindelses region og var tilfældet for begge køn.  

Artikel 2 

Børn af immigrantforældre havde en lavere incidensrate for alle og undergrupper af 

diagnosticerede psykiske sygdomme, for både eksponerede og ikke-eksponerede i 

forhold til børn af danskfødte forældre. Resultaterne støttede ikke hypotesen om at børn 

af torturoverlevere havde en højere incidensrate af psykiske sygdomme, også 

sammenlignet med børn af forældre fra samme oprindelsesregion.  

Artikel 3 

Børn af torturoverlevere opnåede lavere gennemsnitlige test scores sammenlignet med 

ikke-eksponerede børn af forældre fra samme region. Ydermere viste analyserne at de 

eksponerede børn oftere også var fraværende til prøven. Resultaterne indikerede at 

immigrantbaggrund, forældrenes arbejdsløshed og forældre psykisk sygdom alle var 

associerede med lavere test scores.  

Konklusion og perspektivering 

Flygtningefamilier oplever belastninger både før flugten til et nyt land og i forbindelse 

med deres nye livssituation efterfølgende. Resultaterne fra denne afhandling peger ikke 

entydigt i retning af, at svært traumatiserede flygtninge samt deres børn oplever værre 

sundhedskonsekvenser. Dette kunne tyde på resiliens i svært traumatiserede 

flygtningefamilier, dog bør resultaterne også ses i lyset af den eksisterende evidens, der 

peger på etniske minoriteters suboptimale brug af sundhedstilbud. Resultaterne fra 

studie 3 peger mindre tvetydigt på de risikofaktorer traumatiserede flygtningefamilier 

oplever. Forskningen i transgenerationel traumevandring er udfordret af, at det er 

vanskeligt at adskille de forskellige bidrag til de sundheds- og socioøkonomiske 

konsekvenser. Mere detaljeret information om forældrene og børnenes traumatiske 

oplevelser, samt deres livsituation efterfølgende vil være essentiel i adskillelsen af de 

forskellige effekter.  
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Table A.1: Codes indicating civil status (FAMILIE-TYPE) 

Single Couple 
5 Single – including children not 

living at home (Enlig - herunder 
også ikke hjemmeboende børn) 

1 Married couple (Ægtepar) 

9 Single (Enlig) 2 Registered partnership (Registreret 
partnerskab) 

10 Children not living at home (Ikke 
hjemmeboende børn)a 

3 Non-married couple with children 
(Samlevende par) 

  4 Non-married couple without 
children (Samboende par) 

  7 Married couple – different sexes 
(Ægtepar forskellig køn) 

  8 Married couple – same sex 
(Ægtepar samme køn) 

aChildren not living at the address of the parents and under the age of 18. 

 

 

Table A.2: Codes indicating unemployment/outside labour market  

Pstill codes (IDA)† Socio13 codes (AKM)‡ 

40: Unemployed (arbejdsløs) 
41: Leave (orlov fra ledighed) 
43: Sickness benefit (sygedagpenge) 
50: Early retirement (efterløn) 
52: Unemployment benefit (ledighedsydelse) 
55: Benefit – special conditions (overgangsydelse) 
90: Others outside the larbour market (øvrige uden 
for arbejdstyrken) 
92: Retirement (pensionist) 
93: Disability pension (førtidspensionist) 
94: Civil servant pension (tjenestemandspension) 
95: Cash benefit (kontanthjælp) 
97: Integration assistance (introduktionsydelse) 
 

330: Cash benefit (kontanthjælp) 
323: Early retirement (efterløn) 
322: Retirement (folkepensionist) 
220: Sickness benefit (sygedagpenge) 
210: Unemployed (arbejdsløs) 

†Information available from 1980-2007 
‡Information available from 1991-2016 
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Table A.3: Maternal and paternal SES categories 

 Variable level SOCIO13 code (AKM) 
0 Unemployed/outside 

labour market 
210 Arbejdsløs mindst halvdelen af året 
220 Modtager af sygedagpenge, uddannelsesgodtgørelse, 
orlovsydelser mm. 
310 Under uddannelse, inkl.skoleelever min. 15 år 
321 Førtidspensionister 
322 Folkepensionister 
323 Efterlønsmodtager mv. 
330 Kontanthjælpsmodtager 
420 Børn under 15 år ultimo året 

1 Paid employment (low 
skilled workers) 

120 Medarbejdende ægtefælle 
134 Lønmodtager i arbejde der forudsætter færdigheder 
på grundniveau 
135 Andre lønmodtagere 
139 Lønmodtager, stillingsangivelse ikke oplyst 
410 Andre 

2 Self-employment  110 Selvstændig 
111 Selvstændig, 10 eller flere ansatte 
112 Selvstændig, 5 - 9 ansatte 
113 Selvstændig, 1 - 4 ansatte 
114 Selvstændig, ingen ansatte 

3 Paid employment (highly 
skilled workers) 

131 Lønmodtager med ledelsesarbejde 
132 Lønmodtager i arbejde der forudsætter færdigheder 
på højeste niveau 
133 Lønmodtager i arbejde der forudsætter færdigheder 
på mellemniveau 

4 Missing  
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Table A.4: Diseases in Charlson Comobidity Index (CCI)  

Somatic condition ICD-8 ICD-10 

Myocardial infarction 410 I21-I23 

Congestive heart failure 427.09-427.11, 427.19, 
428.99, 782.49 

I11.0, I13.0, I13.2, I50 

Peripheral vascular disease 440-445 I70-I74, I77 

Cerebrovascular disease 430-439 G45, G46, I60-I69 

Dementia 290.09-290.19, 293.09 G30, F00-F03, F05.1 

Chronic pulmonary disease 490-493, 515-519 J40-J47, J60-J67, J68.4, 
J70.1, J70.3, J84.1, 
J92.0, J96.1, J98.2, J98.3 

Connective tissue disease 135.99, 446, 712, 716, 
734 

D86, M05, M06, M08, 
M09, M30-M36 

Ulcer disease 530.91, 530.98, 531-534 K22.1, K25-K28 

Mild liver disease 571, 573.01, 573.04 B18, K70.0-K70.3, 
K70.9, K71, K73, K74, K76.0 

Diabetes mellitus 249.00, 249.06, 249.07, 
249.09, 250.00, 250.06, 
250.07, 250.09 

E10.0, E10.1, E10.9, 
E11.0, E11.1, E11.9 

Hemiplegia 344 G81, G82 

Moderate/severe renal 
disease 

403, 404, 580-584, 
590.09, 593.19, 753.1x, 
792 

I12, I13, N00-N05, N07, 
N11, N14,  N17-N19, Q61 

Diabetes mellitus with 
chronic complications 

249.01-249.05, 249.08, 
250.01-250.05, 250.08 

E10.2-E10.8, E11.2- 
E11.8 

Any tumour 140-194 C00-C75 

Leukaemia 204-207 C91-C95 

Lymphoma 200-203, 275.59 C81-C85, C88, C90, C96 

Moderate/severe liver 
disease 

070.00, 070.02, 070.04, 
070.06, 070.08, 456.0x, 
573.00 

B15.0, B16.0, B16.2, 
B19.0, K70.4, K72, K76.6, I85 

Metastatic solid tumour 195-199 C76-C80 

AIDS 079.83 B21-B24 
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Table B.1: Rates of emigration and loss to follow-up for men per 1000 person-years analysed  

  MENA F.  Yugoslavia  Denmark Other Total 

PTSD/EPCACE Deaths 150 63 78 76 367 

 Person years 27747 10226 35994 8505 82473 

 Crude rate (95%CI) 5.41 (4.61-6.33) 6.16 (4.80-7.89) 2.16 (1.74-2.71) 8.93 (7.14-11.18) 4.45 (4.01-4.92) 

       

Psychotic disorders Deaths 160 47 375 581 1162 

 Person years 18630 5664 456273 51111 531678 

 Crude rate (95%CI) 8.58 (7.36-10.02) 8.30 (6.23-11.03) 0.82 (0.74-0.91) 11.36 (10.48-12.33) 2.18 (2.06-2.31) 

       

Both Deaths 61 25 5 28 119 

 Person years 8450 2239 4625 2434 17747 

 Crude rate (95%CI) 7.21 (5.62-9.27) 11.16 (7.54-16.53) 1.08 (0.45-2.60) 11.50 (7.94-16.66) 6.71 (5.60-8.01) 

       

None  Deaths 8143 3087 47042 208896 267168 

 Person years 712949 318356 43989012 3735755 48756072 

 Crude rate (95%CI) 11.41 (11.17-11.66) 9.70 (9.35-10.03) 1.07 (1.06-1.08) 55.92 (55.67-56.15) 5.48 (5.46-5.50) 

       

Total Deaths 8514 3222 47499 209581 268816 

 Person years 767777 336485 44485903 3797805 49387970 

  Crude rate (95%CI) 11.08 (10.85-11.33) 9.58 (9.25-9.91) 1.07 (1.06-1.08) 55.17 (54.95-55.42) 5.44 (5.41-5.46) 

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 
MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 
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Table B.2: Rates of emigration and loss to follow-up for women per 1000 person-years analysed  

  MENA F.  Yugoslavia  Denmark Other Total 

PTSD/EPCACE Deaths 59 29 53 61 202 

 Person years 17783 10231 58088 10091 96193 

 Crude rate (95%CI) 3.31 (2.56-4.28) 2.83 (1.97-4.08) 0.91 (0.70-1.18) 6.04 (4.70-7.76) 2.10 (1.83-2.41) 

       

Psychotic disorders Deaths 47 28 239 419 733 

 Person years 8399 5321 469853 50305 533878 

 Crude rate (95%CI) 5.60 (4.20-7.45) 5.25 (3.62-7.62) 0.51 (0.45-0.58) 8.33 (7.57-9.16) 1.37 (1.28-1.48) 

       

Both Deaths 16 7 9 7 39 

 Person years 2765 1505 7359 2164 13794 

 Crude rate (95%CI) 5.79 (3.54-9.43) 4.65 (2.22-9.75) 1.22 (0.64-2.35) 3.23 (1.54-6.78) 2.83 (2.06-3.87) 

       

None  Deaths 5801 2759 35687 200317 244564 

 Person years 542333 311204 45247573 4168601 50269711 

 Crude rate (95%CI) 10.69 (10.41-10.98) 8.87 (8.54-9.20) 0.79 (0.78-0.80) 48.04 (47.84-48.25) 4.87 (4.85-4.87) 

       

Total Deaths 5923 2823 35988 200804 245538 

 Person years 571280 328260 45782873 4231162 50913575 

  Crude rate (95%CI) 10.36 (10.10-10.64) 8.59 (8.29-8.91) 0.79 (0.78-0.79) 47.46 (47.25-47.67) 4.82 (4.79-4.83) 

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 
MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 
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Table B.3: Hazard ratios of emigration and loss to follow-up per 1000 person-years analysed  

  Men  Women  

  Model 1   Model 1   

  HR (95%CI) p HR (95%CI) p 

Main effect      

Region of origin MENA 8.15 (7.96,8.34) <0.001 8.61 (8.37,8.85) <0.001 

 F. Yugoslavia 7.39 (7.13,7.67) <0.001 8.75 (8.42,9.10) <0.001 

 Denmark 1.00 (ref)  1.00 (ref)  

 Other 38.05 (37.67,38.44) <0.001 41.36 (40.90,41.84) <0.001 

      

Interactions      

PTSD/EPCACE MENA 0.57 (0.49,0.67) <0.001 0.51 (0.40,0.66) <0.001 

 F. Yugoslavia 0.80 (0.63,1.03) 0.085 0.48 (0.33,0.69) <0.001 

 Denmark 1.68 (1.35,2.10) <0.001 0.84 (0.64,1.10) 0.206 

 Other 0.19 (0.16,0.24) <0.001 0.15 (0.12,0.19) <0.001 

      

Psychotic disorders MENA 0.79 (0.67,0.92) 0.003 0.67 (0.50,0.89) 0.006 

 F. Yugoslavia 0.86 (0.65,1.15) 0.311 0.91 (0.63,1.33) 0.639 

 Denmark 0.67 (0.61,0.75) <0.001 0.69 (0.61,0.79) <0.001 

 Other 0.21 (0.20,0.23) <0.001 0.25 (0.22,0.27) <0.001 

      

Both MENA 0.78 (0.61,1.01) 0.059 0.80 (0.49,1.31) 0.380 

 F. Yugoslavia 1.23 (0.83,1.83) 0.293 0.78 (0.37,1.64) 0.511 

 Denmark 0.75 (0.31,1.81) 0.526 0.93 (0.48,1.79) 0.825 

 Other 0.23 (0.16,0.34) <0.001 0.09 (0.04,0.18) <0.001 

      

None MENA 1.00 (ref)  1.00 (ref)  

 F. Yugoslavia 1.00 (ref)  1.00 (ref)  

 Denmark 1.00 (ref)  1.00 (ref)  

  Other 1.00 (ref)   1.00 (ref)   

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 
MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 
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Table C.1: Crude incidence rates per 1000 person-years analysed - any psychiatric disorder (follow-up from 2000)  

  Parent treated for torture- and war trauma 

  No   Yes   Total  

  n 
Person-

Years Crude IR (95%CI) n Person-Years Crude IR (95%CI) n Crude IRR (95%CI) 

Gender Female 72124 9669913 7.46 (7.40-7.50) 421 78239 5.37 (4.88-5.91) 72545 0.72 (0.65-0.79) 

 Male 88329 9957863 8.87 (8.81-8.92) 651 80665 8.07 (7.46-8.71) 88980 0.91 (0.84-0.98) 

          
Age at 
immigration 

Born in Denmark 152539 18722830 8.15 (8.10-8.18) 658 107506 6.12 (5.66-6.61) 153197 0.75 (0.69-0.81) 

]0-6] 5544 666213 8.32 (8.10-8.54) 189 29482 6.41 (5.55-7.39) 5733 0.77 (0.66-0.89) 

]6-12] 1787 191135 9.34 (8.92-9.79) 161 17727 9.08 (7.78-10.59) 1948 0.97 (0.82-1.14) 

]12-17] 583 47598 12.25 (11.28-13.27) 64 4189 15.27 (11.96-19.51) 647 1.25 (0.95-1.62) 

          
Parental region of 
origin 

MENA 4350 687965 6.32 (6.14-6.50) 732 111202 6.58 (6.12-7.08) 5082 1.04 (0.96-1.13) 

F.Yugoslavia 1225 221518 5.53 (5.23-5.85) 140 22682 6.16 (5.23-7.28) 1365 1.12 (0.93-1.33) 

DK 133901 15677465 8.54 (8.50-8.58) 18 1547 11.63 (7.33-18.46) 133919 1.36 (0.81-2.15) 

Other 20977 3040828 6.90 (6.80-6.99) 182 23472 7.75 (6.71-8.97) 21159 1.12 (0.97-1.30) 

          
Parental 
psychiatric 
morbidity 

None 107624 16032857 6.71 (6.66-6.75) 583 98930 5.88 (5.42-6.39) 108207 0.88 (0.81-0.95) 

Other 34148 2565027 13.31 (13.16-13.44) 265 34688 7.64 (6.76-8.62) 34413 0.57 (0.51-0.65) 

SMI 18681 1029892 18.14 (17.87-18.39) 224 25286 8.85 (7.76-10.09) 18905 0.49 (0.43-0.56) 

          
Parental somatic 
morbidity (CCI) 

None 119029 15983482 7.45 (7.40-7.49) 791 118982 6.65 (6.20-7.12) 119820 0.89 (0.83-0.96) 

1+ 41424 3644294 11.36 (11.25-11.48) 281 39922 7.04 (6.25-7.91) 41705 0.62 (0.55-0.70) 

          
Mother outside 
labour market 

No 148424 18548823 8.00 (7.96-8.04) 943 143282 6.58 (6.16-7.01) 149367 0.82 (0.77-0.88) 

Yes 12029 1078953 11.15 (10.94-11.34) 129 15622 8.25 (6.95-9.81) 12158 0.74 (0.62-0.88) 

          
Farther outside 
labour market 

No 149142 18681986 7.98 (7.94-8.01) 919 139864 6.57 (6.16-7.00) 150061 0.82 (0.77-0.88) 

Yes 7838 650061 12.06 (11.78-12.33) 89 15046 5.91 (4.80-7.28) 7927 0.49 (0.39-0.60) 

Missing 3473 295729 11.74 (11.35-12.14) 64 3995 16.01 (12.53-20.46) 3537 1.36 (1.05-1.75) 

          

Total   160453 19627776 8.16 (8.13-8.21) 1072 158904 6.75 (6.35-7.16) 161525 0.83 (0.78-0.88) 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries; SMI, Serious mental 

illness; CCI, Charlson Comorbidity Index   
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Table C.2: HR of any psychiatric disorders in children with parental torture- and war-trauma (follow-up from 2000)  

  Model 1a   Model 1b  Model 2a  Model 2b  

  HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p 

Parental region of origin Parent treated in clinic         
MENA No 0.74 (0.71,0.76) <0.001 0.72 (0.70,0.75) <0.001 0.62 (0.60,0.65) <0.001 0.62 (0.60,0.64) <0.001 

Yes 0.73 (0.68,0.80) <0.001 0.71 (0.66,0.77) <0.001 0.55 (0.50,0.59) <0.001 0.55 (0.51,0.60) <0.001 
F.Yugoslavia No 0.65 (0.61,0.68) <0.001 0.63 (0.59,0.67) <0.001 0.56 (0.53,0.60) <0.001 0.55 (0.52,0.59) <0.001 

Yes 0.68 (0.57,0.81) <0.001 0.65 (0.55,0.78) <0.001 0.49 (0.41,0.58) <0.001 0.49 (0.41,0.58) <0.001 
Denmark No 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  

Yes 1.39 (0.89,2.18) 0.153 1.38 (0.88,2.17) 0.156 1.05 (0.67,1.64) 0.839 1.01 (0.65,1.58) 0.952 
Other No 0.82 (0.81,0.83) <0.001 0.81 (0.80,0.82) <0.001 0.81 (0.79,0.82) <0.001 0.79 (0.78,0.80) <0.001 

Yes 0.87 (0.74,1.03) 0.104 0.85 (0.72,1.00) 0.046 0.71 (0.60,0.83) <0.001 
0.68 
(0.58,0.80) <0.001  

         
Gender Female 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  

Male 1.20 (1.18,1.21) <0.001 1.20 (1.18,1.21) <0.001 1.20 (1.19,1.21) <0.001 1.20 (1.19,1.21) <0.001  

         
Child age at immigration Born in Denmark   1.00 (ref)  1.00 (ref)  1.00 (ref)  

]0-6]   1.10 (1.07,1.13) <0.001 1.18 (1.15,1.21) <0.001 1.12 (1.09,1.15) <0.001 

]6-12]   1.08 (1.03,1.13) 0.001 1.21 (1.16,1.27) <0.001 1.06 (1.01,1.12) 0.013 

]12-17]   1.08 (1.00,1.17) 0.045 1.30 (1.20,1.41) <0.001 1.08 (1.00,1.18) 0.051  

         
Parental physical 
morbidity (CCI) 

None     1.00 (ref)  1.00 (ref)  

1+     1.22 (1.20,1.23) <0.001 1.21 (1.20,1.23) <0.001  

         
Parental psychiatric 
morbidity 

None     1.00 (ref)  1.00 (ref)  

SMI     2.40 (2.36,2.44) <0.001 2.34 (2.30,2.38) <0.001 

Other than SMI     1.90 (1.88,1.93) <0.001 1.86 (1.84,1.89) <0.001  

         
Mother outside labour 
market 

No       1.00 (ref)  

Yes       1.39 (1.37,1.42) <0.001  
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Father outside labour 
market 

No       1.00 (ref)  

Yes       1.35 (1.32,1.38) <0.001 

Missing       1.49 (1.44,1.55) <0.001 

                    

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries; SMI, Serious mental 

illness; CCI, Charlson Comorbidity Index 
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Table C.3: Crude incidence rates per 1000 person-years analysed - any psychiatric disorder, stratified by age group  

  Parent treated for torture- and war trauma    

  No     Yes     Total     

  Age group 0-9 

  n 
Person-

Years Crude IR (95%CI) n 
Person-

Years Crude IR (95%CI) n 
Person-

years Crude IR (95%CI) 
Gender Female 25301 9630717 2.62 (2.58-2.66) 162 55615 2.91 (2.50-3.39) 25463 9686332 2.62 (2.60-2.66) 

Male 56337 10030375 5.62 (5.57-5.66) 342 57536 5.94 (5.35-6.61) 56679 10087911 5.62 (5.57-5.66)  

          
Age at 
immi-
gration 

Born in 
Denmark 78401 18976018 4.12 (4.09-4.16) 398 87534 4.54 (4.12-5.01) 78799 19063552 4.12 (4.09-4.16) 

]0-6] 2878 620426 4.63 (4.46-4.80) 86 21423 4.00 (3.25-4.96) 2964 641849 4.62 (4.45-4.79) 

]6-9] 359 64648 5.54 (5.00-6.16) 20 4194 4.76 (3.08-7.39) 379 68842 5.50 (4.98-6.08)  

           

          
Parental 
region of 
origin 

MENA 2367 566969 4.16 (4.00-4.35) 343 79215 4.33 (3.89-4.80) 2710 646184 4.19 (4.04-4.35) 

F.Yugoslavia 617 175542 3.50 (3.25-3.79) 57 14154 4.03 (3.10-5.21) 674 189696 3.54 (3.29-3.83) 

DK 67505 16075391 4.20 (4.16-4.23) 8 1569 5.10 (2.54-10.18) 67513 16076960 4.20 (4.16-4.23) 

Other 11149 2843191 3.91 (3.85-3.99) 96 18213 5.26 (4.32-6.44) 11245 2861404 3.93 (3.85-4.00)  

          
Total 

 81638 19661092 4.15 (4.12-4.17) 504 113151 4.45 (4.08-4.86) 82142 19774243 4.15 (4.12-4.17)  

                    

 Age group 10-17  

 n 
Person-

Years Crude IR (95%CI) n 
Person-

Years Crude IR (95%CI) n 
Crude IR 
(95%CI) Crude IR (95%CI) 

Gender Female 65506 7663237 8.55 (8.48-8.60) 317 42838 7.40 (6.62-8.25) 65823 7706075 8.54 (8.48-8.60) 

Male 57250 7874352 7.26 (7.21-7.33) 395 44171 8.93 (8.09-9.87) 57645 7918523 7.28 (7.21-7.33)  

          
Age at 
immi-
gration 

Born in 
Denmark 115795 14693486 7.87 (7.83-7.93) 346 41090 8.41 (7.58-9.35) 116141 14734576 7.87 (7.83-7.93) 

]0-6] 4244 504401 8.41 (8.16-8.66) 129 20138 6.41 (5.38-7.61) 4373 524540 8.33 (8.08-8.58) 

]6-12] 1953 255048 7.66 (7.33-8.00) 164 19934 8.23 (7.05-9.58) 2117 274982 7.70 (7.37-8.02) 

]12-17] 764 84654 9.01 (8.41-9.68) 73 5846 12.49 (9.92-15.71) 837 90500 9.25 (8.64-9.90)  

          

MENA 2842 373882 7.60 (7.33-7.89) 486 59380 8.17 (7.49-8.95) 3328 433263 7.67 (7.41-7.95) 
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Parental 
region of 
origin 

F.Yugoslavia 897 136251 6.58 (6.16-7.03) 93 12526 7.41 (6.05-9.09) 990 148778 6.65 (6.25-7.08) 

DK 104107 13091387 7.95 (7.90-8.00) 15 1333 11.25 (6.78-18.67) 104122 13092720 7.95 (7.90-8.00) 

Other 14910 1936069 7.70 (7.58-7.83) 118 13769 8.57 (7.15-10.25) 15028 1949838 7.71 (7.58-7.83) 

           

Total    122756 15537589 7.90 (7.86-7.94) 712 87009 8.17 (7.60-8.81) 123468 15624598 7.90 (7.86-7.95) 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries 
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Table C.4: HR of any psychiatric disorders in children with parental torture- and war-trauma, stratified by age group    

   Model 1a    Model 1b   Model 1a    Model 1b   

  Age group 0-9 Age group 0-9 Age group 10-17 Age group 10-17 
Parental region  
of origin 

Parent treated 
 in clinic HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p 

MENA No 0.87 (0.83,0.91) <0.001 0.85 (0.82,0.89) <0.001 0.73 (0.70,0.76) <0.001 0.70 (0.68,0.73) <0.001 

Yes 0.87 (0.78,0.98) 0.018 0.85 (0.76,0.96) 0.003 0.72 (0.65,0.79) <0.001 0.68 (0.62,0.75) <0.001 
F.Yugoslavia No 0.72 (0.66,0.78) <0.001 0.71 (0.65,0.77) <0.001 0.67 (0.63,0.72) <0.001 0.64 (0.60,0.68) <0.001 

Yes 0.77 (0.58,1.00) 0.054 0.74 (0.56,0.96) 0.028 0.64 (0.52,0.80) <0.001 0.60 (0.48,0.74) <0.001 
Denmark No 1.00 (ref)  1 (ref)  1.00 (ref)  1 (ref)  

Yes 1.26 (0.65,2.43) 0.492 1.26 (0.65,2.43) 0.496 1.43 (0.87,2.34) 0.157 1.42 (0.87,2.33) 0.160 
Other No 0.86 (0.85,0.88) <0.001 0.85 (0.83,0.87) <0.001 0.85 (0.83,0.86) <0.001 0.83 (0.81,0.85) <0.001 

Yes 1.09 (0.88,1.35) 0.425 1.06 (0.86,1.32) 0.574 0.81 (0.67,0.99) 0.040 0.77 (0.64,0.94) 0.010 

          
Gender Female 1 (ref)  1 (ref)  1 (ref)  1 (ref)  

Male 2.15 (2.12,2.18) <0.001 2.15 (2.12,2.18) <0.001 0.86 (0.85,0.86) <0.001 0.86 (0.85,0.87) <0.001 

          
Age at immigration Born in Denmark   1 (ref)    1 (ref)  

]0-6]   1.13 (1.09, 1.18) <0.001   1.12 (1.08,1.15) <0.001 

]6-12]   1.08 (0.98,1.20) 0.133   1.13 (1.08,1.18) <0.001 

 ]12-17]       1.11 (1.04,1.19) 0.003 

                    

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries
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What is already known on this topic 

Migrants’ relatively lower mortality rate compared to native-born populations have been demonstrated 

in various settings. At the same time, refugees and migrants are at increased risk of certain mental 

illnesses due to war trauma and the migration process. There has also been extensive research 

demonstrating excess mortality among those diagnosed with psychiatric disorders in the general 

population.   

 

What this study adds 

This study provides an overview of the number of migrants and refugees diagnosed with two trauma-

related diagnoses, Post-Traumatic Stress Disorder (PTSD) and Enduring Personality Change after 

Catastrophic Experience (EPCACE), the latter being largely unresearched. The study adds to the 

literature on mortality of migrants by addressing a gap in research specifically related to the mortality 

of those with a trauma-related diagnosis and comorbid psychosis. Surprisingly, the findings suggest 

that severe trauma-related diagnoses of PTSD/EPCACE are not associated with excess mortality 

among those from the Middle East and Northern Africa and former Yugoslavia, even in the face of 

comorbid psychotic disorders.  



Abstract 

Background: Mental illness is common among refugees displaced by conflict and war. While 

evidence points to the relatively good health of those resettled in the destination country, less is 

known about the mortality of migrants with a trauma-related diagnosis alone and those with an 

additional comorbid psychotic disorder. This study aimed to provide an overview of the number and 

mortality of foreign-born individuals diagnosed with Post-Traumatic Stress Disorder or Enduring 

Personality Change after a Catastrophic Event (PTSD/EPCACE), a psychotic disorder or both. 

Methods: A nationwide register-based cohort study, including residents in Denmark, followed from 1 

January 1995 to 31 December 2016. The exposure was PTSD/EPCACE and psychotic disorders as 

well as region of origin. Relative all-cause mortality was estimated using Cox proportional hazards 

regression models and calculated for migrants with one or both groups of disorders compared to those 

from the same region without the disorder.  

Results: During the study period, 6,580,000 individuals (50.4% women) were included in the cohort. 

Of these 1,249,654 (50.5% women) died during follow-up. For men and women from the former 

Yugoslavia, the Middle East and Northern Africa, a PTSD/EPCACE diagnosis alone or with 

comorbid psychotic disorder was not associated with increased mortality after adjusting for region of 

origin. A psychotic disorder alone, however, increased the mortality rate. 

Conclusion: Despite the severity of many refugees’ traumatic experiences, a diagnosis of a trauma-

related psychiatric disorder did not appear to increase the mortality rates.  
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Introduction 

Migrants constitute a significant and increasing part of European societies. Recent war and unrest 

have increased the number of asylum seekers, and residence permits granted.1 As of early 2018, 10% 

or 591,678 individuals in the Danish population were migrants. By 2060, the number of non-western 

immigrants will likely have increased by 49% compared to the 2018 level2, and similar trends are 

observed across western Europe.3 War, torture and stressors related to the migration process are 

factors that contribute to migrants’ physical and psychological vulnerability.4 Mental illness is 

prevalent among displaced and war-exposed populations. The most frequently reported mental 

disorders are Post-Traumatic Stress Disorder (PTSD), depression, anxiety disorders, and psychosis.4,5 

In a systematic review, the strongest risk factor for developing PTSD was torture and the cumulative 

exposure to traumatic events.4 It has been suggested that as much as 30% of asylum seekers resettled 

in Western countries have been exposed to torture.6 

 

PTSD as a diagnosis differs from most other disorders in that it requires a traumatic event to have 

triggered the disorder in addition to specific symptoms and that this event is of an exceptionally 

threatening or catastrophic nature.7 However, concerns have long been raised that the PTSD diagnosis 

does not capture the more complex mental health trajectories following repeated or prolonged 

interpersonal trauma.8  In addition to re-experiencing, avoidance and hyperarousal, some individuals 

may also be affected by problems in sustaining relationships, affect regulation, a negative self-image8, 

or experience persisting mistrust and hostility towards the world.9 With the introduction of ICD-11, 

some of these difficulties related to self-regulation might be captured in the diagnosis of complex 

PTSD.7 Thus far, the disorder of Enduring Personality Change after Catastrophic Event (EPCACE; 

F62.0) in the ICD-10 has in effect been used to describe patients with complex traumatisation, such as 

torture survivors.8 This disorder is in the ICD-10 noted to potentially follow after PTSD and explicitly 

excludes single-event trauma while listing torture and prolonged captivity as predisposing factors.7,9  



 

However, displaced persons are not only at risk of developing PTSD or EPCACE following exposure 

to war. Migrant status alone is well documented as an independent risk factor for psychosis.10 More 

persistent exposures such as poverty, discrimination, psychosocial stress and long-term social defeat 

may increase the risk of psychosis among migrants.11,12  However, trauma also figures as a prominent 

risk factor for psychosis among refugees13 and with interpersonal trauma as a particularly influential 

risk factor for more severe psychotic disorder trajectories.14 However, diagnostic ambiguity arises as 

PTSD and psychosis present symptoms that overlap.15 Flashbacks may be mistaken for intrusions and 

hallucinations, while mistrust and hypervigilance may be misinterpreted as paranoia.15,16 The negative 

symptoms likewise share similarities in that withdrawal in psychotic patients may resemble emotional 

numbing in those who have PTSD. Both disorders also present with sleep disturbances, detachment, 

estrangement from other, and derealisation.16 Further, when diagnosing migrants, there might be 

additional complexity where language and illness concepts differ.17 The diagnostic ambiguity has also 

led to discussions of whether PTSD with secondary psychotic features (PTSD-SP) should be a distinct 

disorder or whether it represents comorbidity with other psychotic disorders, such as psychotic 

depression.16,18 In clinical samples of traumatized refugees, not only was psychotic symptoms 

observed even after excluding those with a primary psychotic diagnosis19, but psychotic symptoms 

were found to overlap with a diagnosis of EPCACE.20 

 

Excess mortality among those diagnosed with schizophrenia and schizophrenia spectrum disorder21 

and psychotic disorders at large22 is well-documented in the general population. Mortality studies 

among those diagnosed with PTSD primarily originate from US veteran studies and generally do find 

an association between PTSD and premature mortality.23 Research of excess mortality in populations 

exposed to natural disaster, subsequently diagnosed with PTSD is less clear.24 Moreover, studies of 

mortality in war-exposed civilian populations are few and inconclusive.25–27 EPCACE is not 



frequently studied although a shorter life expectancy has also been documented in personality 

disorders at large.28 This is in contrast to the evidence on migrants’ mortality in general. Research 

indicates that non-refugee migrants have lower mortality than refugees29 but that both groups 

generally have lower mortality than the local-born population,30,31 although considerable variation 

exists.32  

However, the mortality has not been investigated for migrants diagnosed with a trauma-related 

diagnosis alone or those with a comorbid psychotic disorder. This evidence gap persist despite the 

overrepresentation of the most vulnerable and traumatised migrants among individuals diagnosed with 

these disorders.4,5 Moreover, some studies investigating mortality in trauma-exposed populations 

specifically exclude migrants.33 Therefore, this study aimed to provide an overview of the mortality 

risk of those diagnosed with either PTSD/EPCACE, psychotic disorders or both.   

 

Materials and Methods 

Study design, participants and follow-up 

All individuals living in Denmark from 2 April 1968 and onwards have been registered with a 

personal identifier in the Danish Civil Registration System (CRS). This number is unique and can be 

used to link information across population registers. The CRS contains information on date of birth, 

parental identifier, sex, place of birth and vital status. From 1969, the CRS also contains information 

on emigration and immigration.34  

Information about diagnoses came from the Danish National Patient Register (DNPR) and the Danish 

Psychiatric Central Research Register (DPCRR). The DNPR, established in 1977, covers information 

on the individual patient level for diagnoses, treatments, examinations as well as administrative data.35 

The DPCRR goes back to 1969, registering inpatient contacts. Outpatients, as well as emergency 

room contacts, are included from 1995 forward.36 Information on household composition and labour 

market participation was collected from the Population Statistics Register37 and the Employment 



Classification Module.38 Study participants were identified through the CRS, and the entire population 

of Denmark was followed from either 1 January 1995, date of 15th birthday or date of immigration, 

whichever came last. Follow-up was concluded on the date study participants were classified as either 

having; a) died, b) emigrated, c) were lost to follow-up or d) on 31 December 2016, whichever came 

first.  

 

Definition of variables 

The outcome was all-cause mortality and information on vital status and date of death came from the 

CRS. The main exposure of interest was a diagnosis of PTSD/EPCACE or a psychotic disorder 

together with region of origin. Cases with a diagnosis were identified in the DNPR and DPCRR, 

coded according to ICD-10 (International Classification of Disease, 10th Edition, [ICD-10]). The 

disorders were defined as; i) PTSD/EPCACE (F43.1 and F62.0) and ii) psychotic disorders (F2x, 

F30.2, F31.2, F31.5, F32.3, and F33.3). Region of origin was divided in the following categories; a) 

Denmark, b) the Middle East and Northern Africa (MENA) including Afghanistan, the c) former 

Yugoslavia and d) remaining countries. The former Yugoslavia included Bosnia and Herzegovina, 

Croatia, Macedonia, Montenegro and Serbia. Sub-Saharan Africa, Asia (excluding Afghanistan), 

northern and southern Americas, Europe (excluding Denmark) and Greenland were grouped into one. 

Several possible confounders were included in the analysis. Labour market participation was 

categorised in three levels as either a) in employment or education, b) retired, or c) unemployed. 

Household composition was recorded as a binary variable indicating a single adult household. 

Somatic comorbidity was defined as a three-level variable indicating the presence of one or two or 

more of the 19 diseases included in Charlson Comorbidity Index (CCI).39 Substance use disorders 

(SUD; F1x) were included as a binary variable indicating the presence of any SUD diagnosis. 

Calendar time was categorical (1995-2000; 2001-2005; 2006-2011; 2012-2016). Calendar time, the 



exposure diagnoses, variables of CCI and SUD as well as labour market participation and civil status 

were all treated as time-varying covariates during follow-up.  

 

Statistical analyses 

Mortality was estimated as mortality rate ratios (MRRs) using a Cox proportional hazards regression 

model. All analyses were stratified by sex, and age was treated as the underlying time. Three models 

were fitted including the covariates in blocks; the first model 1 included region of origin, the 

diagnoses and adjusted for calendar time. The intermediate model 2, in addition to model 1 covariates, 

also adjusted for household composition and labour market participation, while the final model 3 

further added variables of CCI and SUD. All models included the main effect of region of origin and 

its interaction with the diagnoses, allowing us to compare the effect of the trauma-diagnoses, adjusting 

for region of origin.  Proportionality of hazards was checked for time-fixed covariates by diagnostic 

plots and no major violations were detected. All statistical analyses were carried out in Stata, version 

15.1 (StataCorp., College Station, Tex.) and estimates are reported with 95% confidence intervals 

(CI). 

 

Ethical approval 

This study was approved by the Danish Data Protection Agency and the Danish Health Data 

Authority. We did not obtain informed consent from participants, because it is not required for 

register-based studies, in accordance with Danish law. 

 

Results 

During the study period from 1 January 1995 to 31 December 2016, 6,598,000 persons (50.3% 

women) were included in the study cohort, amounting to 100,301,545 person-years and a median 

(interquartile range, IQR) time at risk of 20 (14.2) years at end of follow-up. Among the diagnosed 



individuals, 73,176 (50.9%) were women who had a median (IQR) age at first diagnosis of 43 (31.3), 

which was higher than for men (median (IQR) = 38 (24.5)).  Table 1 provides an overview of the 

number of diagnoses in the cohort by sex and region of origin at the end of the observation period. 

Most notably, men from the MENA represent 2.0% of all males in the cohort but account for 35.5% of 

the PTSD/EPCACE diagnoses given. For women from the MENA, the equivalent proportions are 

1.5% and 24.1%. There is a similar pattern of overrepresentation among the diagnosed men and 

women from the former Yugoslavia. Men from the former Yugoslavia make up 0.7% of the entire 

male cohort compared to 10.6% of those diagnosed with PTSD/EPCACE. For women from the 

former Yugoslavia, the equivalent numbers are 0.7% and 9.4%.  

Table 2 and 3 outline the number of deaths and person-years analysed for men and women, 

respectively, by diagnosis and region of origin. The lowest unadjusted mortality rates were observed 

for men and women from the MENA region across the groups of disorders. The psychotic disorders 

showed the highest mortality rates irrespective of the region of origin and gender. As expected, the 

covariates unemployment, somatic morbidity and substance abuse showed higher unadjusted mortality 

rates compared to being in employment, healthy and not diagnosed with a SUD, for both men and 

women.  

Table 4 and 5 report the estimates from the stratified regressions, models 1 to 3. The table shows the 

main effect of region of origin as well as the effect of the exposure diagnoses, adjusted for region. The 

main effect of region of origin in the first model (model 1) reveals that men (MRR=0.68 [95% CI: 

0.65,0.71]) and women (MRR=0.66 [95% CI: 0.62,0.70])  from the MENA region without the 

exposure disorders had significantly lower MRRs as compared to the Danish-born references. For 

those from the former Yugoslavia, the estimated mortality was marginally higher compared to the 

Danish-born reference in model 1 for men (MRR=1.06 [95% CI: 1.01,1.10]) and women (MRR=1.06 

[95% CI: 1.01,1.12]).  

 



Among the diagnosed, no detectable differences were observed for migrant men with and without a 

PTSD diagnosis (Table 4), after adjusting for the main effect of region. In contrast, highly elevated 

MRRs were observed for men for all regions of origin among those diagnosed with psychotic 

disorders, adjusted for region. For migrant men diagnosed with both groups of disorders, the evidence 

was mixed with no detectable differences observed between those from the MENA region and former 

Yugoslavia and individuals from the same region without one of the disorders. A similar pattern was 

observed among women with the disorders in question, although a deviation from the pattern observed 

for men was seen in model 1; Women from the MENA region diagnosed with PTSD/EPCACE had a 

lower MRR (0.57 (95% CI: 0.33,0.98)) than undiagnosed women from the MENA (Table 5). 

Including the covariates of civil status and labour market participation (model 2) and CCI and SUD 

(model 3) strengthened the association of PTSD/EPCACE with mortality while it for psychotic 

disorders attenuated across the region of origin.  

 

Discussion 

The trauma-related diagnoses of PTSD and EPCACE are overrepresented among those emigrating 

from the MENA region and former Yugoslavia. While the results from the regression analysis confirm 

previous research demonstrating a lower MRR of migrants from the MENA region compared to those 

born in Denmark, no increase in mortality was observed among those with a PTSD/EPCACE 

diagnosis when taking region of origin into account. Similarly, the highly elevated MRRs for 

psychotic disorders have been demonstrated in various populations. We did not, however, find a dose-

response relationship in terms of further elevated MRRs of those with comorbid PTSD/EPCACE and 

psychotic disorders, except for Danish-born men and women (model 1).  

It is counterintuitive that a diagnosis of PTSD/EPCACE for men and women from the MENA and 

former Yugoslavia is associated with a lower mortality rate compared to the undiagnosed from the 

same region (Model 2 and 3 and model 1 for women from the MENA). The magnitude of the effect 



could suggest that results are skewed by other factors such as a strong selection of those receiving a 

PTSD/EPCACE diagnosis or in the estimation of mortality in this group. Migrant groups use health 

care services differently according to country of origin and compared to the background population.40 

The differential contact to the health care system could be one mechanism influencing the observed 

results. 

Moreover, evidence suggests that migrants self-select into their destination countries based on 

individual migrant characteristics and the reception context at the destination country.41 The migration 

process can be both highly stressful and dangerous and migrants in poor health, and those lacking the 

necessary resources will be less likely to make the journey.42 Despite their potential traumatic 

experiences, individuals reaching Europe are indicatively a resilient group. A lower relative mortality 

rate has previously been demonstrated in war-affected populations.27 Fund et.al. (2019) found that 

Holocaust survivors had a lower mortality compared to the general population in Israel, which was 

ascribed to both resilience and altered behaviours.27  

 

The adjustments included in models 2 and 3 indicated that being a single adult household for men was 

associated with increased mortality, but for women, the opposite was the case. While this variable for 

men may indicate a degree of social isolation, for women, it likely reflects that women on average live 

longer and thus are more likely to be widowed at the later stages of their life. Similarly, the variable of 

labour market participation showed that both unemployment and retirement was associated with 

increased mortality risk for both men and women. The unemployment category included both 

disability pension and other social benefits. This category may, therefore, both be associated with 

poorer health, older age, and indicate a relatively lower socioeconomic status.43 Non-western migrants 

in Denmark are overrepresented in the lower-income quintiles, and thus adjusting for job status, 

consequently, reduces the main effect of region substantially.44  Retirement, on the other hand, is 

correlated with higher age and thus naturally associated with mortality.  



Both psychotic disorders and PTSD are frequently co-occurring with substance abuse45,46 and 

associated with a shorter lifespan.28 Including CCI and SUD does not substantially affect the estimates 

for those from the MENA or former Yugoslavia, diagnosed with PTSD/EPCACE. While it reduces 

the estimates for those with psychotic disorders, adjusted for the main effect of region, it increases the 

estimates for the main effect of region for the MENA and former Yugoslavia for both men and 

women as compared to the Danish-born reference. Other studies have found lower rates of SUD 

among non-western migrants.47 It has been hypothesised that different cultural norms and religious 

practices act as a protective factor against developing a SUD.47  Though, adjusting for SUD and CCI 

will probably underestimate the mortality of those diagnosed with PTSD/EPCACE and psychotic 

disorders. Substance abuse and poor health will, to a degree, be on the causal pathway from the 

exposure to the outcome. This could also be the case for labour market participation and civil status 

(single adult household). Consequently, model 1 is presented as the primary analysis and the most 

plausible estimate.  

 

Strengths and limitations 

There has long been a discussion on how to avoid underestimating mortality in migrant populations.48 

The concern is that the observed relatively lower mortality rate does not reflect a real health advantage 

but rather is a consequence of re-migration not accounted for in the analysis. No convincing evidence 

has been found to support this notion of the ‘salmon bias’ in which elder or those in poor health return 

to their country of origin.49,50 Furthermore, this risk can be minimised as we did here, by adjusting for 

region of origin.29  

The study estimates the mortality of those migrants with PTSD/EPCACE or a psychotic disorder on 

the premise that these diagnoses constitute an indicator of vulnerability and traumatic experiences. We 

were unfortunately not able to include data on specific traumatic experiences or refugee status (asylum 

seeker, family reunification migrant or other migrants) which limits the extent of the conclusions.  



Moreover, the group of psychotic disorders included in the analysis, represent a broad spectrum of 

psychotic disorders with various complex causes and does not, like the PTSD/EPCACE diagnosis, 

necessitate a traumatic event to precede the diagnosis. The highest mortality rates were seen for 

psychotic disorders alone, perhaps indicating that the psychotic disorders comorbid with 

PTSD/EPCACE were less severe than those in the psychotic disorder group solely. In conclusion, 

despite the potentially severe impact of trauma on the lives of resettled refugees, a diagnosed trauma-

related psychiatric disorder does not appear to increase the mortality rates. 
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Table 1: Diagnoses in the population by sex and region of origin (end of follow-up)     

 None  PTSD/EPCACE  Psychosis  Both  total  

 n % n % n % n % n % 

Women           

MENA 44509 1.4% 3612 24.1% 871 1.6% 422 19.8% 49414 1.5% 

F. Yugoslavia 19636 0.6% 1414 9.4% 495 0.9% 180 8.4% 21725 0.7% 

Denmark 2688112 82.8% 8114 54.1% 49199 87.8% 1196 56.0% 2746621 82.8% 

Other 493642 15.2% 1850 12.3% 5485 9.8% 338 15.8% 501315 15.1% 

           

Total  3245899 100% 14990 100% 56050 100% 2136 100% 3319075 100% 

           

Men           

MENA 58875 1.8% 4686 35.5% 1762 3.2% 1024 41.0% 66347 2.0% 

F. Yugoslavia 20426 0.6% 1394 10.6% 545 1.0% 293 11.7% 22658 0.7% 

Denmark 2648605 82.6% 5581 42.3% 47011 85.6% 802 32.1% 2701999 82.4% 

Other 480416 15.0% 1535 11.6% 5590 10.2% 380 15.2% 487921 14.9% 

           

Total  3208322 100% 13196 100% 54908 100% 2499 100% 3278925 100% 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 

 

 

Table 2: Mortality rates for males  per 1000 person-years analysed - all-cause mortality   

 PTSD/EPCACE Psychotic disorder 

PTSD/EPCACE and psychotic 

disorder None Total 

 Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) 

Region                

MENA 71 27747 

2.56  

(2.02-3.23) 154 18630 

8.26 

 (7.05-9.67) 21 8450 

2.49  

(1.62-3.81) 2002 712949 

2.81  

(2.68-2.93) 2248 767777 

2.93  

(2.81-3.04) 

F. 

Yugoslavia 44 10226 

4.29  

(3.20-5.78) 56 5664 

9.89  

(7.61-12.84) 12 2239 

5.36  

(3.04-9.43) 1898 318356 

5.96  

(5.70-6.24) 2010 336485 

5.96  

(5.71-6.24) 

Denmark 420 35994 

11.66  

(10.59-12.83) 14262 456273 

31.26  

(30.75-31.76) 99 4625 

21.41  

(17.57-26.07) 572774 43989012 

13.01  

(12.99-13.05) 587555 44485903 

13.21  

(13.16-13.24) 



Other 59 8505 

6.94  

(5.37-8.95) 902 51111 

17.64  

(16.53-18.83) 30 2434 

12.33  

(8.62-17.62) 25344 3735755 

6.78  

(6.70-6.87) 26335 3797805 

6.92  

(6.85-7.01) 

                

Single adult 

household                

No 540 75391 

7.16  

(6.58-7.79) 14591 497113 

29.35  

(28.87-29.82) 150 16174 

9.26  

(7.90-10.88) 560885 44577178 

12.58  

(12.55-12.61) 576166 45165856 

12.75  

(12.72-12.78) 

Yes 54 7082 

7.62  

(5.83-9.96) 783 34565 

22.64  

(21.12-24.30) 12 1573 

7.62  

(4.33-13.42) 41133 4178893 

9.83  

(9.75-9.93) 41982 4222113 

9.93  

(9.84-10.03) 

                
Labour 

market 

participation                
Employed/ 

education 102 25200 

4.04  

(3.33-4.91) 1025 107407 

9.54  

(8.98-10.15) 28 2144 

13.06  

(9.01-18.91) 67250 35091997 

1.91  

(1.89-1.92) 68405 35226748 

1.93  

(1.92-1.96) 

Retired 186 3295 

56.45  

(48.89-65.17) 7003 55377 

126.45  

(123.53-129.46) 31 393 

78.78  

(55.40-112.03) 439310 7213332 

60.89  

(60.71-61.07) 446530 7272397 

61.39  

(61.21-61.57) 

Unemployed† 306 53978 

5.66 

 (5.07-6.33) 7346 368893 

19.91  

(19.46-20.37) 103 15209 

6.76  

(5.58-8.21) 95458 6450744 

14.80 

 (14.69-14.89) 103213 6888824 

14.98  

(14.89-15.07) 

                

CCI                

None 156 61872 

2.52 

(2.16-2.95) 4841 400690 

12.08  

(11.75-12.42) 61 13017 

4.69  

(3.64-6.01) 105806 39997645 

2.64  

(2.62-2.66) 110864 40473226 

2.74  

(2.72-2.75) 

One 128 14303 

8.95  

(7.53-10.64) 3798 85755 

44.28 

 (42.89-45.71) 41 3267 

12.55 

 (9.24-17.03) 148841 5962961 

24.96  

(24.82-25.08) 152808 6066286 

25.19  

(25.05-25.32) 

Two or more 310 6297 

49.22  

(44.03-55.02) 6735 45233 

148.90  

(145.37-152.50) 60 1463 

41.02  

(31.85-52.82) 347371 2795466 

124.26  

(123.84-124.68) 354476 2848458 

124.43  

(124.04-124.85) 

                

SUD                

No 325 67119 

4.83  

(4.33-5.40) 9136 329495 

27.73  

(27.16-28.30) 50 11909 

4.20  

(3.18-5.54) 541227 47036848 

11.50  

(11.48-11.53) 550738 47445371 

11.60  

(11.58-11.64) 

Yes 269 15354 

17.51  

(15.55-19.73) 6238 202183 

30.85  

(30.10-31.62) 112 5838 

19.19  

(15.93-23.08) 60791 1719224 

35.35  

(35.07-35.64) 67410 1942598 

34.70  

(34.43-34.96) 

                

Total 594 82473 

7.20  

(6.65-7.80) 15374 531678 

28.92  

(28.46-29.37) 162 17747 

9.13  

(7.83-10.65) 602018 48756072 

12.34  

(12.32-12.38) 618148 49387970 

12.51  

(12.49-12.55) 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

CCI, Charlson Comorbidity Index; SUD, Substance Use Disorder 
†Includes missing values 

 



 

Table 3: Mortality rates for females  per 1000 person-years analysed - all-cause mortality                  

 PTSD/EPCACE Psychotic disorder 

PTSD/EPCACE and psychotic 

disorder None Total 

 Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR 

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) Deaths 

Person-

years 

Crude MR  

(95% CI) 

Region                

MENA 13 17783 

0.73  

(0.42-1.26) 34 8399 

4.04  

(2.89-5.66) N/A‡ N/A‡ N/A‡ 

950-

960‡ >540000‡ 

1.76 

 (1.64-1.87) 1004 571280 

1.76 

 (1.64-1.87) 

F. Yugoslavia 27 10231 

2.64  

(1.81-3.85) 60 5321 

11.27  

(8.75-14.51) 6 1505 

3.99  

(1.79-8.88) 1383 311204 

4.44  

(4.21-4.67) 1476 328260 

4.50 

 (4.26-4.73) 

Denmark 411 58088 

7.08 

 (6.41-7.79) 17338 469853 

36.89  

(36.35-37.45) 92 7359 

12.50  

(10.18-

15.33) 582626 45247573 

12.88  

(12.83-12.91) 600467 45782873 

13.11 

 (13.08-13.15) 

Other 51 10091 

5.04  

(3.83-6.65) 1085 50305 

21.57  

(20.32-22.89) 9-14‡ >2000‡ 

5.54 

 (3.14-9.75) 

27410-

27420‡ >4168000‡ 

6.58  

(6.50-6.65) 28559 4231162 

6.75 

 (6.66-6.83) 

                

Single adult 

household                

No 473 87946 

5.37  

(4.91-5.88) 17718 493421 

35.90  

(35.38-36.43) 102 12553 

8.13  

(6.69-9.87) 581577 46025668 

12.64  

(12.59-12.66) 599870 46619589 

12.86 

 (12.83-12.90) 

Yes 29 8247 

3.52  

(2.43-5.05) 799 40456 

19.75  

(18.42-21.17) 10 1241 

8.06  

(4.33-14.98) 30798 4244042 

7.25  

(7.17-7.33) 31636 4293986 

7.37 

 (7.29-7.45) 

                
Labour 

market 

participation                
Employed/ 

education 74 32483 

2.27 

 (1.81-2.85) 517 98201 

5.25  

(4.83-5.74) 5 2372 

2.10  

(0.88-5.05) 32803 31940180 

1.03  

(1.02-1.04) 33399 32073236 

1.04 

 (1.03-1.05) 

Retired 209 4591 

45.52 

 (39.75-52.13) 13503 124821 

108.18  

(106.37-

110.01) 40 607 

65.85  

(48.31-

89.79) 512697 9963224 

51.46  

(51.32-51.60) 526449 10093243 

52.15 

 (52.02-52.29) 

Unemployed† 219 59119 

3.70  

(3.24-4.23) 4497 310856 

14.47  

(14.05-14.90) 67 10814 

6.20  

(4.87-7.87) 66875 8366307 

7.99 

 (7.93-8.05) 71658 8747096 

8.18  

(8.13-8.25) 

                

CCI                

None 92 72270 

1.27  

(1.04-1.56) 4353 368742 

11.80 

 (11.46-12.16) 25 9578 

2.60  

(1.76-3.85) 105031 40816709 

2.56  

(2.56-2.58) 109501 41267299 

2.64 

 (2.64-2.66) 

One 137 17675 

7.75  

(6.55-9.16) 5312 105521 

50.34  

(49.00-51.71) 27 3072 

8.79  

(6.03-12.82) 176765 6752360 

26.17  

(26.05-26.30) 182241 6878629 

26.48 

 (26.37-26.62) 

Two or more 273 6248 43.70  8852 59615 148.49  60 1144 52.45  330579 2700641 122.40  339764 2767648 122.76  



(38.81-49.20) (145.43-

151.61) 

(40.71-

67.54) 

(121.98-

122.82) 

(122.34-

123.18) 

                

SUD                

No 311 84313 

3.68  

(3.29-4.12) 15034 426259 

35.27  

(34.71-35.84) 57 10314 

5.53  

(4.25-7.16) 584074 49230319 

11.85  

(11.83-11.89) 599476 49751206 

12.05 

 (12.01-12.08) 

Yes 191 11880 

16.07  

(13.94-18.53) 3483 107618 

32.35  

(31.30-33.46) 55 3480 

15.81  

(12.13-

20.58) 28301 1039391 

27.23  

(26.91-27.55) 32030 1162369 

27.55  

(27.26-27.85) 

                

Total 502 96193 

5.21  

(4.78-5.70) 18517 533878 

34.67 

 (34.18-35.18) 112 13794 

8.12  

(6.75-9.76) 612375 50269710 

12.17  

(12.15-12.21) 631506 50913575 

12.40 

 (12.36-12.42) 

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

CCI, Charlson Comorbidity Index; SUD, Substance Use Disorder 
†Includes missing values 
‡Obscured because of low numbers



Table 4: Mortality rate ratios (MRR) for males per 1000 person-years analysed - all-cause mortality 

  Model 1  Model 2  Model 3  

Exposure  MRR (95% CI) p MRR (95% CI) p MRR (95% CI) p 

Main effect of 

region 
MENA 0.68 (0.65,0.71) <0.001 0.47 (0.45,0.49) <0.001 0.55 (0.53,0.58) <0.001 

F. Yugoslavia 1.06 (1.01,1.10) 0.019 0.78 (0.74,0.82) <0.001 0.94 (0.90,0.98) 0.006 

Denmark 1.00 (ref)  1.00 (ref)  1.00 (ref)  

Other 1.13 (1.12,1.15) <0.001 0.95 (0.94,0.96) <0.001 1.00 (0.98,1.01) 0.845 

        

Interaction 
       

PTSD/EPCACE MENA 1.06 (0.84,1.35) 0.605 0.65 (0.51,0.82) <0.001 0.65 (0.52,0.83) <0.001 

F. Yugoslavia 0.92 (0.68,1.24) 0.578 0.58 (0.43,0.78) <0.001 0.64 (0.47,0.86) 0.003 

Denmark 2.05 (1.86,2.26) <0.001 1.45 (1.32,1.60) <0.001 0.96 (0.87,1.06) 0.438 

Other 1.48 (1.15,1.92) 0.002 0.91 (0.70,1.17) 0.446 0.80 (0.62,1.04) 0.091 

        
Psychotic 

disorder 
MENA 3.79 (3.21,4.46) <0.001 2.32 (1.97,2.74) <0.001 1.88 (1.59,2.21) <0.001 

F. Yugoslavia 1.88 (1.44,2.45) <0.001 1.35 (1.03,1.76) 0.028 1.09 (0.83,1.42) 0.533 

Denmark 3.35 (3.29,3.41) <0.001 2.35 (2.31,2.39) <0.001 1.80 (1.77,1.83) <0.001 

Other 3.30 (3.09,3.53) <0.001 2.22 (2.07,2.38) <0.001 1.61 (1.51,1.73) <0.001 

        
PTSD/EPCACE 

and psychotic 

disorder 

MENA 1.18 (0.76,1.81) 0.461 0.64 (0.42,0.98) 0.042 0.51 (0.33,0.79) 0.002 

F. Yugoslavia 1.34 (0.76,2.37) 0.311 0.80 (0.45,1.41) 0.445 0.84 (0.48,1.48) 0.546 

Denmark 4.60 (3.78,5.61) <0.001 2.62 (2.15,3.19) <0.001 1.53 (1.26,1.86) <0.001 

Other 2.77 (1.94,3.96) <0.001 1.63 (1.14,2.33) 0.008 0.99 (0.69,1.42) 0.952 

        
None MENA 1.00 (ref)  1.00 (ref)  1.00 (ref)  

F. Yugoslavia 1.00 (ref)  1.00 (ref)  1.00 (ref)  

Denmark 1.00 (ref)  1.00 (ref)  1.00 (ref)  

Other 1.00 (ref)  1.00 (ref)  1.00 (ref)  

        

Covariates        
Single adult 

household 
No   1.00 (ref)  1.00 (ref)  

Yes   1.17 (1.16,1.18) <0.001 1.17 (1.16,1.18) <0.001 

        
Labour market 

participation 
Employed/education   1.00 (ref)  1.00 (ref)  

Retired   3.69 (3.62,3.76) <0.001 2.29 (2.25,2.33) <0.001 

Unemployed   4.47 (4.42,4.52) <0.001 2.38 (2.35,2.40) <0.001 

        
CCI None     1.00 (ref)  

One     3.87 (3.84,3.90) <0.001 

Two or more     11.77 (11.68,11.87) <0.001 

        
SUD No     1.00 (ref)  

Yes         2.32 (2.30,2.34) <0.001 

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

CCI, Charlson Comorbidity Index; SUD, Substance Use Disorder 

 

 

 

 

 

 



 

Table 5: Mortality rate ratios (MRR) for females per 1000 person-years analysed - all-cause mortality 

  Model 1  Model 2  Model 3  

Exposure  MRR (95% CI) p MRR (95% CI) p MRR (95% CI) p 

Main effect of 

region 
MENA 0.66 (0.62,0.70) <0.001 0.49 (0.46,0.53) <0.001 0.54 (0.50,0.57) <0.001 

F. Yugoslavia 1.06 (1.01,1.12) 0.030 0.85 (0.81,0.90) <0.001 0.95 (0.90,1.00) 0.059 

Denmark 1.00 (ref)  1.00 (ref)  1.00 (ref)  

Other 1.07 (1.06,1.09) <0.001 0.97 (0.95,0.98) <0.001 0.98 (0.97,0.99) 0.004 

        

Interaction 
       

PTSD/EPCACE MENA 0.57 (0.33,0.98) 0.043 0.35 (0.20,0.61) <0.001 0.40 (0.23,0.69) 0.001 

F. Yugoslavia 0.91 (0.62,1.33) 0.620 0.59 (0.40,0.86) 0.006 0.65 (0.44,0.95) 0.025 

Denmark 1.70 (1.54,1.87) <0.001 1.35 (1.23,1.49) <0.001 0.98 (0.89,1.08) 0.669 

Other 1.63 (1.24,2.15) <0.001 1.15 (0.87,1.51) 0.317 0.91 (0.69,1.19) 0.488 

        
Psychotic 

disorder 
MENA 2.93 (2.08,4.13) <0.001 2.07 (1.47,2.91) <0.001 1.79 (1.27,2.53) 0.001 

F. Yugoslavia 2.12 (1.63,2.74) <0.001 1.77 (1.37,2.30) <0.001 1.45 (1.12,1.87) 0.005 

Denmark 2.40 (2.36,2.43) <0.001 2.15 (2.11,2.18) <0.001 1.71 (1.68,1.73) <0.001 

Other 2.55 (2.40,2.71) <0.001 2.26 (2.13,2.41) <0.001 1.68 (1.58,1.79) <0.001 

        
PTSD/EPCACE 

and psychotic 

disorder 

MENA N/A†  N/A†  N/A†  

F. Yugoslavia 1.59 (0.71,3.54) 0.257 0.96 (0.43,2.15) 0.925 0.90 (0.41,2.02) 0.806 

Denmark 3.22 (2.62,3.95) <0.001 2.28 (1.86,2.80) <0.001 1.31 (1.06,1.60) 0.010 

Other 1.85 (1.05,3.26) 0.033 1.12 (0.62,2.02) 0.712 0.77 (0.43,1.40) 0.396 

        
None MENA 1.00 (ref)  1.00 (ref)  1.00 (ref)  

F. Yugoslavia 1.00 (ref)  1.00 (ref)  1.00 (ref)  

Denmark 1.00 (ref)  1.00 (ref)  1.00 (ref)  

Other 1.00 (ref)  1.00 (ref)  1.00 (ref)  

        

Covariates        
Single adult 

household 
No   1.00 (ref)  1.00 (ref)  

Yes   0.85 (0.84,0.86) <0.001 0.93 (0.92,0.94) <0.001 

        
Labour market 

participation 
Employed/education   1.00 (ref)  1.00 (ref)  

Retired   3.51 (3.41,3.60) <0.001 2.31 (2.25,2.37) <0.001 

Unemployed   4.16 (4.11,4.23) <0.001 2.52 (2.48,2.56) <0.001 

        
CCI None     1.00 (ref)  

One     4.02 (3.98,4.05) <0.001 

Two or more     11.49 (11.40,11.57) <0.001 

        
SUD No     1.00 (ref)  

Yes         2.09 (2.07,2.12) <0.001 

PTSD, Post-traumatic stress disorder; EPCACE, Enduring personality change after catastrophic event 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

CCI, Charlson Comorbidity Index; SUD, Substance Use Disorder 
†Because of low numbers 
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Risk of psychiatric diagnoses in children and
adolescents of parents with torture trauma
and war trauma

Bager L, Agerbo E, Skipper N, Høgh Thøgersen M, Laursen TM. Risk
of psychiatric diagnoses in children and adolescents of parents with
torture trauma and war trauma.

Objective: Evidence point to intergenerational effects of trauma in
refugee populations. This study estimates the risk of psychiatric
diagnoses in children of severely traumatized refugees. The unique
clinical sample consisted of refugee parents treated for torture trauma
and war trauma, and outcomes were investigated using population-level
data.
Method: A nationwide register study, following all children residing in
Denmark. The exposure was parental torture trauma and war trauma,
and outcomes were any psychiatric disorder, mood, neurotic,
behavioural and emotional disorders and disorders of psychological
development. Children’s hazard of being diagnosed was estimated using
Cox proportional hazards regression. Study participants were followed
from the date of birth or immigration to their 18th birthday.
Results: The cohort included 3 346 993 children of which 19 294 were
identified as offspring to traumatized refugees. During the study period,
205 610 children were diagnosed with a psychiatric disorder. Children
with parents from the Middle East and Northern Africa had a hazard
ratio of 0.78 (95% CI: 0.72, 0.84) for those treated for parental trauma
and 0.79 (95% CI: 0.76, 0.81) for those not treated compared with
children of non-traumatized Danish-born parents. For children of
parents from former Yugoslavia, the corresponding estimates were 0.69
(95% CI: 0.58, 0.81) and 0.69 (95% CI: 0.65, 0.73).
Conclusion: The results suggest that children of parents with and
without registered torture trauma and war trauma have a lower risk of
being diagnosed with a psychiatric disorder compared to children of
Danish-born parents. These findings contradict research done on the
transmission of trauma but supports evidence suggesting mental health
services underutilization by refugee and ethnic minority populations.
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Significant outcomes

• Children of foreign-born parents with torture trauma and war trauma are diagnosed less than are
children of Danish-born parents. The pattern is consistent across mental disorders.

• The findings are contrary to what theories of transmission of trauma hypothesizes.

Limitations

• The traumatized parent group represents a group that has received treatment for their trauma. It is
unknown whether the untreated refugees have experienced torture but not sought help.
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Introduction

The number of state-based armed conflicts has
been high for many years, driven by persisting
internal conflicts (1). Caught in these conflicts,
civilian populations are often displaced internally
or cross-borders to seek refuge. Of the estimated
25.9 million refugees worldwide, 11.7 million came
from Syria, Afghanistan and South Sudan (2). The
increase in refugee numbers worldwide from the
end of 2015 to the end of 2016 was 6.7% with Eur-
ope experiencing a 26.7% increase in the same per-
iod (3).

For those living in conflict-affected areas, the
disruption of daily life is in itself a tremendous
stressor for individuals and families (4). Civilians
are also vulnerable to have their human rights vio-
lated (5). Reports of armed groups committing
abuses and the disregard or neglect of the laws of
war have been widespread (5). Exact estimates of
how many of those resettled as refugees who have
been exposed to torture is extremely difficult to
determine (6). A cautious assessment has reported
that 10–30% of those resettled in Western coun-
tries as refugees have been exposed to torture (6).
Nevertheless, the numbers might be higher because
of the shame, guilt and fear survivors of torture
often feel which may prevent them from speaking
of the trauma or seeking help. Torture and other-
ill treatment were reported in 141 countries in
every world region in the period from 2009 to 2013
(7) and thought to be used systematically in a
quarter of the world’s countries (6).

The damaging psychological, physical, and social
consequences of torture and war experiences are well
documented (8). Post-traumatic stress disorder
(PTSD), generalized anxiety and depression are fre-
quent in torture and war-affected populations (9,
10). Moreover, the effects of war could also result in
the erosion of coping mechanisms otherwise needed
when general life stressors arise (4). As refugees
often experience a multitude of stressor pre-, during
and postflight, resettlement in the new host country
is rarely unproblematic (10–12). The passage of time
since resettlement is not a guarantee that PTSD
symptoms will subside, instead it might increase or
fluctuate over time (13, 14).

Refugee research has recently changed from an
individual focus towards a family perspective when
understanding the effects of refugee trauma. A
growing body of research has documented that
trauma does not only affect the individual but has
consequences for the whole family (15). Moreover,
war trauma may linger on from parent to child,
affecting family life and refugee children’s develop-
ment (16–18). Children whose parents have been

traumatized by war and torture are thus an espe-
cially vulnerable group. Having a parent with
PTSD increases the risk of behavioural issues and
mental health problems, among the offspring (19–
23). Especially maternal PTSD and depression
have been linked to child distress (19, 20, 24, 25).
Yet significant correlations have been found
between both maternal and paternal PTSD diag-
nosis and the child’s risk of developing mental
health problems (22, 23). Moreover, parental trau-
matic experiences in refugee families have been
identified as a risk factor for violence (26), and a
systematic review found that child abuse was con-
sistently more prevalent in trauma-exposed popu-
lations (27).

The effects of parental trauma may, therefore,
have serious implication for child wellbeing.
Research into early life stress point to these experi-
ences having long-term and profound conse-
quences in later life (28–30). Nonetheless, the
extent to which children of parents exposed to tor-
ture and war develop mental health disorders has
not been widely investigated. The few available
studies have typically been limited by small sample
sizes (31, 32) or focusing on parental PTSD diag-
nosis rather than information about the traumatic
event (23). It is therefore of interest to investigate
whether children of traumatized, but not necessar-
ily diagnosed, parents are at increased risk of men-
tal health issues.

Aim of the study

This study aimed to estimate the hazard of psychi-
atric disorders in children of traumatized parents
as compared to children of non-traumatized Dan-
ish-born parents. Any as well as groups of psychi-
atric disorders were investigated in children whose
parents were treated for torture trauma and war
trauma at five specialist facilities across Denmark
as compared to an untreated group. It was
expected that those with parental torture trauma
and war trauma would have a higher hazard of
being diagnosed with a psychiatric disorder, as
compared to children of Danish-born parents
without such trauma.

Methods and materials

Study design, participants and follow-up

The Danish Civil Registration System (CRS)
ensures that everyone alive and with residence in
Denmark from 2nd April 1968 and onwards have
been given a personal identification number
(CPR). This number is unique to the individual
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and can be used to link information across popula-
tion administrative and health registers (33). Infor-
mation on date and place of birth, sex, vital status,
emigration and immigration as well as parental
CPR numbers was retrieved from the CRS. The
Danish National Patient Register (DNPR) and the
Danish Psychiatric Central Research Register
(DPCRR) provided information on diagnoses in
the population. The DPCRR records all psychi-
atric contacts for inpatient contacts from 1969 and
from 1995 forward, outpatient as well as emer-
gency room contacts (34). The DNPR contains
information from 1977 on all hospital diagnoses,
treatments, examinations as well as administrative
data (35). Before 1994, DPCRR and DNPR
records diagnoses in International Classification of
Disease 8th Edition (ICD-8) while from 1994
onwards ICD-10 diagnoses codes are used (34).

The group of trauma-exposed parents were identi-
fied through five rehabilitation centres specialized in
the treatment of traumatized refugees (36). The spe-
cialist treatment centres were located in four differ-
ent regions in Denmark. Information about study
participants’ CPR number was obtained from the
respective clinics’ electronic patient file system and if
possible, from the clinics’ archive (36).

The study period was defined as from January 1,
1986 to December 31, 2016. All residents in Denmark
with a link to the maternal CPR number and non-
missing immigration date if not born in Denmark
were included in the cohort. Participants entered the
study on the date of the study start or if later, date of
birth or immigration. Study participants were fol-
lowed until; (a) the date of first relevant psychiatric
diagnosis, (b) their 18th birthday, (b) they emigrated,
(c) died, (d) were lost to follow-up or (e) on Decem-
ber 31, 2016, whichever came first.

Definition of variables

The primary outcome was defined as any diag-
nosed psychiatric disorder in children (F00-99,
International Classification of Disease, 10th Edi-
tion, [ICD-10] (37)), identified in the DNPR and
DPCRR as inpatient or outpatient hospital con-
tacts. Diagnoses were subsequently divided into
mood (affective) disorders (F30-39), neurotic,
stress-related and somatoform disorders (F40-48),
disorders of psychological development (F80-89),
behavioural and emotional disorders with onset
usually in childhood and adolescence (F90-98) and
finally the remaining disorders grouped. When
possible, equivalent ICD-8 codes (38) were used to
identify cases with any and subgroups of disorders
prior to 1994 when ICD-10 was introduced in
Denmark (34).

The primary exposure was recorded parental
torture trauma and war trauma in minimum one
parent and parental region of origin, with children
of Danish-born parents without such trauma serv-
ing as the reference for any as well as subgroups of
disorders. Subsequently, analyses were carried out
where the parental trauma variable was coded
according to whether it was the mother or father
that had been treated for torture trauma for the
main outcome (any psychiatric disorder). In this
analysis, the reference was changed to allow for a
direct comparison between the exposed and non-
exposed within each respective parental country of
origin group.

Parental region of origin was defined as follows;
(a) the Middle East and Northern Africa (MENA)
as defined by the UN Office of the High Commis-
sioner for Human Rights (OHCHR) but also
including Afghanistan, (b) former Yugoslavia, (c)
Denmark and (d) the remaining countries grouped.
Countries in the former Yugoslavia refers to Bos-
nia and Herzegovina, Croatia, Macedonia, Mon-
tenegro and Serbia. The remaining countries are
those in sub-Saharan Africa, Asia but excluding
Afghanistan, Greenland, northern and southern
Americas, and the rest of Europe including Scandi-
navia. Countries were grouped to ensure a suffi-
cient number of cases in each group.

Parental psychiatric morbidity was based on reg-
istered psychiatric diagnoses in either the DNPR
or the DPCRR. A diagnostic hierarchy was used
to categorize the psychiatric disorders into three
levels. Zero signified that none of the parents had a
registered diagnosis, one if any or both of the par-
ents had a psychiatric diagnosis other than those
defined as serious mental illnesses (SMI) and
finally; two if any of the parents were diagnosed
with SMI. The diagnostic categories included in
the SMI definition were based on studies showing
a high vulnerability among children exposed to
parental SMI (39, 40). The disorders included were
schizophrenia (ICD-8: 295, excl. 295.79; ICD-10:
F20), bipolar disorder (ICD-8: 296.19, 296.39,
298.19; ICD-10: F30, F31, F34.0, F38.0); unipolar
depression (ICD-8: 296.09, 296.29, 296.89, 296.99,
298.09, 300.49. 301.19; ICD-10: F32, F33, F34,
excl. F34.0, F38, excl. 38.0, and F39).

Parents somatic morbidity was categorized
according to Charlson Comorbidity Index (CCI)
in two levels (coded one for the presence of the any
of the 19 diseases in the index) (41). Parental
labour market participation was computed sepa-
rately for the mother and father as to whether the
parent was registered outside the labour market
for a given year. Those receiving a pension, includ-
ing disability pension, was categorized as outside
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the labour market while those employed or in edu-
cation was included in the reference group. For
paternal labour market participation, an addi-
tional level was included if the paternal link was
missing. Information was retrieved from the
Employment Classification Module (AKM) from
the period of 1991–2016 and from the Integrated
Database for Labour Market Research (IDA) for
information prior to 1991.

Both parental physical and mental illness, as
well as maternal and paternal labour market par-
ticipation, were treated as time-varying covariates.
The child’s age at residence start was coded as a
categorical variable (born in Denmark; ]0–6]; ]6–
12]; ]12–17]) with children born in Denmark as the
reference. Calendar time was treated as categorical
and time varying (1986–90 1991–95; 1996–00;
2000–05; 2006–10; 2011–16).

Statistical analysis

A Cox proportional hazards regression model was
used to estimate the hazard ratio (HR) for the
child being diagnosed with a psychiatric disorder
as compared to children of Danish-born, non-trau-
matized parents. For the sake of brevity, the haz-
ard ratio will be referred to as relative risk. Age
was the underlying timescale, and we used 95%
confidence intervals and robust standard errors
(SE) to account for the correlation between sib-
lings of the same mother. Four models (1a, 1b, 2a,
2b) were used to estimate the association between
the child’s risk of psychiatric diagnosis and paren-
tal torture trauma and war trauma along with par-
ental regional origin; the first model (1a) included
basic adjustment for child gender and calendar
time. The second model (1b) additionally included
child age at immigration. The third model (2a) also
adjusted for parents’ somatic and psychiatric mor-
bidity, while the fourth model (2b) added maternal
and paternal labour market participation. Subse-
quently, an analysis was carried out, including the
gender of the parent treated for trauma for the
main outcome (any psychiatric disorder).

Finally, sensitivity analyses were included to esti-
mate the same association as model 1 but with (i)
follow-up commencing 1st January 2000 and (ii)
stratifying on child age (]0–9]; ]9–17]). The sensitivity
analyses were used to check the validity of the esti-
mates made for the main analysis. This was deemed
necessary since the long follow-up from 1986 to
2016 encompass significant changes in the diagnostic
procedures, especially for children with the introduc-
tion of ICD-10 as well as the inclusion of outpa-
tients. Statistical analyses were carried out in Stata,
version 15.1 (StataCorp., College Station, TX).

Ethical standards

The Danish Patient Safety Authority granted per-
mission for the use of patient-level data, and the
project was registered with the Danish Data Pro-
tection Agency and Statistics Denmark who gave
access to the data.

Results

During the study period from January 1, 1986 to
December 31, 2016, 3 346 993 children were eligi-
ble to be included in the study. Of these, 19 294
children were identified as offspring of the trauma-
exposed parent group (n = 10 064), over half
(61.2%) of the children of the traumatized parent
group were born in Denmark. A small proportion
(n(%) = 301 (1.56)) of the children in the parental
trauma-exposed group had parents born in Den-
mark.

Table 1 displays the number of children below
18 years of age, diagnosed with any psychiatric
disorder during the study period in the exposed
and non-exposed group, including the correspond-
ing crude incidence rate ratio (IRR). Of the
205 610 children diagnosed (55.6% boys), 1216
were children from the parental trauma-exposed
group (60.6% boys). The unadjusted estimates for
the individual variables show that among the diag-
nosed being in the exposure group is associated
with male gender and having a missing paternal
link in the register while registered parental
somatic and psychiatric morbidities are not
(Table 1).

The median (IQR) follow-up time for the chil-
dren in the study was 10.8 (12.1) years. Table 2
shows the estimated hazard ratios (HR) for model
1a, for any psychiatric diagnosis as well as the sub-
groups of disorders. Children of Danish-born par-
ents without torture trauma and war trauma serve
as the reference. As the first column of estimates in
Table 2 shows, children of parents with torture
trauma and war trauma have an estimated relative
risk of being diagnosed with any psychiatric disor-
der ranging between 0.69 (0.58, 0.81) and 1.37
(0.93, 2.03) compared to children of Danish-born
parent without torture trauma and war trauma.
The lowest estimates are found among children
with parents from former Yugoslavia, both among
those with (HR = 0.69 (0.58, 0.81)) and without
(HR = 0.69 (0.65, 0.73)) an exposed parent.

Similar trends were seen for the four subgroups
of disorders; all estimates for the exposed and non-
exposed children across parental region of origin
are less than that of children of Danish-born par-
ents (with or without the exposure). The lowest
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estimates are seen for mood (affective) disorders
(F30-39) with an HR of 0.28 (0.12, 0.62) for chil-
dren of exposed parents from the grouped coun-
tries (other) and 0.42 (0.34, 0.53) for children of
non-exposed parents from the former Yugoslavia,
as compared to the reference. The highest esti-
mates in the subgroup of disorders were seen for
neurotic, stress-related and somatoform disorders
(F40-48). Estimates range between 0.67 (0.49, 0.90)
for exposed children with parents from former
Yugoslavia and 0.95 (0.40, 2.28) for exposed chil-
dren with parents born in Denmark, as compared
to children with non-exposed Danish-born parents.
Figure 1 illustrates the HR for the four subgroups
of disorders across parental region of origin.

Table 3 displays the estimated HRs after also
adjusting for parental psychiatric and physical
morbidity as well as child age at immigration
(model 2a). The adjustment overall lowers the esti-
mates and especially in the trauma-exposed group.
For children with parents from the MENA group,
the estimated HR for being diagnosed with any

psychiatric disorder for the non-exposed children
is 0.67 (0.65, 0.69) and 0.58 (0.54, 0.63) for the
exposed as compared to the non-exposed children
of Danish-born parents. The estimates for children
with parents from the former Yugoslavia are 0.60
(0.57, 0.64) and 0.49 (0.42, 0.59) for the non-ex-
posed and exposed respectively, as compared to
unexposed children of Danish-born parents. More-
over, the same overall pattern emerges with the
lowest estimates seen for mood (affective) disor-
ders and the highest for neurotic, stress-related and
somatoform disorders in the four subgroup of dis-
orders. The estimates for model 1b and 2b are pre-
sented in the supplementary (Table S1 and
Table S2).

Table 4 contains the estimates for model 1a and
2a for any psychiatric disorder for the analysis,
including parental gender. The interaction parame-
ter between parental region and trauma, regardless
of which parent was treated for trauma, is statisti-
cally insignificant in model 1a. For model 2a, the
interaction parameter for children of mothers from

Table 1. Crude incidence rates per 1000 person-years analysed – any psychiatric disorder

Parent treated for torture trauma and war trauma

No Yes Total

n Person-Years Crude IR (95% CI) n Person-Years Crude IR (95% CI) n Crude IRR (95%CI) †

Child characteristics
Gender

Female 90 807 17 293 954 5.25 (5.21–5.29) 479 98 453 4.87 (4.45–5.32) 91 286 0.93 (0.85–1.01)
Male 113 587 17 904 727 6.33 (6.30–6.37) 737 101 707 7.25 (6.74–7.79) 114 324 1.14 (1.06–1.23)

Age at immigration
Born in Denmark 194 196 33 669 504 5.76 (5.74–5.79) 744 128 624 5.78 (5.37–6.21) 194 940 1.00 (0.93–1.08)
]0–6] 7122 1 124 828 6.33 (6.19–6.48) 215 41 561 5.16 (4.53–5.91) 7337 0.82 (0.71–0.94)
]6–12] 2312 319 696 7.23 (6.94–7.53) 184 24 128 7.62 (6.60–8.81) 2496 1.05 (0.90–1.23)
]12–17] 764 84 654 9.01 (8.41–9.68) 73 5846 12.49 (9.92–15.71) 837 1.38 (1.07–1.76)

Parental characteristics
Parental region of origin

Denmark 171 612 29 166 778 5.87 (5.86–5.91) 23 2902 7.93 (5.26–11.92) 171 635 1.35 (0.85–2.02)
MENA 5209 940 851 5.54 (5.38–5.69) 829 138 595 5.98 (5.58–6.40) 6038 1.08 (1.00–1.16)
F. Yugoslavia 1514 311 793 4.86 (4.62–5.11) 150 26 680 5.62 (4.79–6.60) 1664 1.16 (0.97–1.37)
Other 26 059 4 779 260 5.45 (5.38–5.51) 214 31 982 6.69 (5.85–7.65) 26 273 1.23 (1.07–1.40)

Parental psychiatric morbidity
None 142 358 30 155 256 4.71 (4.70–4.75) 703 136 470 5.15 (4.78–5.54) 143 061 1.09 (1.01–1.18)
Other 40 959 3 672 049 11.15 (11.05–11.25) 272 37 559 7.24 (6.42–8.16) 41 231 0.65 (0.57–0.73)
SMI 21 077 1 371 376 15.36 (15.16–15.58) 241 26 131 9.22 (8.13–10.46) 21 318 0.60 (0.53–0.68)

Parental somatic morbidity (CCI)
None 156 577 30 098 254 5.20 (5.17–5.23) 912 156 207 5.83 (5.46–6.23) 158 489 1.12 (1.05–1.20)
1+ 47 817 5 100 427 9.38 (9.29–9.46) 304 43 952 6.91 (6.17–7.74) 48 121 0.74 (0.66–0.83)

Mother outside labour market
No 187 427 32 760 674 5.71 (5.70–5.75) 1067 176 775 6.04 (5.67–6.41) 188 494 1.06 (0.99–1.12)
Yes 16 967 2 438 008 6.96 (6.86–7.05) 149 23 385 6.37 (5.42–7.48) 17 116 0.92 (0.77–1.08)

Father outside labour market
No 189 318 33 326 050 5.67 (5.66–5.71) 1043 174 834 5.96 (5.61–6.33) 190 361 1.05 (0.99–1.12)
Yes 10 649 1 384 068 7.69 (7.54–7.83) 105 20 153 5.21 (4.29–6.30) 10 754 0.68 (0.55–0.82)
Missing 4427 488 564 9.06 (8.80–9.33) 68 5173 13.15 (10.35–16.67) 4495 1.45 (1.12–1.84)

Total 204 394 35 198 681 5.80 (5.78–5.83) 1216 200 160 6.08 (5.74–6.42) 205 610 1.05 (1.00–1.11)

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries; SMI, Serious Mental Illness.
†The estimate refers to the unadjusted IRR for the individual variables with the unexposed serving as the reference.
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MENA and Former Yugoslavia treated for trauma
is 0.86 (0.77–0.97) and 0.74 (0.58–0.96), respec-
tively, as compared to non-exposed children of
parents from the same regions. This indicates a
lower relative risk of being diagnosed when com-
paring the exposed and unexposed within the same
regions, after adjusting for whether the father has
been treated, parental physical and somatic comor-
bidities, child gender and age at the immigration
time point. The estimates for model 1b and 2b for
the analysis with parental gender are presented in
the supplementary (Table S3). The sensitivity anal-
ysis with follow-up starting from 2000 (i) and the
age-stratified analysis (ii) did not alter the esti-
mates substantially (results not shown).

Discussion

Two central patterns are identified in the study.
Overall, the results indicated a lower relative risk
(HR) of any and subgroups of psychiatric disorder
diagnoses among children of foreign born-parents
compared with children of Danish-born parents.
This was regardless of whether the parents were
treated for torture trauma and war trauma.

Moreover, there was no detectable difference
between the exposed and unexposed children, with
parents originating from the same region, as well
as no discernable difference, whether it was the
mother or the father who had been treated for tor-
ture trauma and war trauma in the main model
(1a). In general, the lowest relative risk was
observed for children whose parents were from
either the MENA region or Former Yugoslavia,
regardless of exposure status. When investigating
subgroups of disorders, the highest HRs were seen
in the group of neurotic, stress-related and somato-
form disorders, and the lowest HRs in the category
of mood disorders. The results are surprising in so
far that young refugees have been found to have a
higher prevalence of mental health problems (42)
and that descendants of war-affected parents may
experience significant mental health problems
themselves (43). In the Danish context, it has pre-
viously been found that refugee children, relative
to Danish-born children, have a higher relative risk
for nervous and psychotic disorder in early adult-
hood (44).

Studies investigating mental healthcare use
among ethnic minority groups and refugees find
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Fig. 1. Hazard ratios (HR) for subgroups of psychiatric disorders by parental regional origin (Model 1a†). †Model 1a refers to
adjustment for child gender and calendar time.
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varying patterns according to country of origin,
reason for migrating, service type, gender, age
group, and length of stay. While findings differ,
there seem to be consistently lower use of outpa-
tient mental health care among refugees and chil-
dren from ethnic minority groups from lower- and
middle-income countries (44–50).

In the Danish context specifically, significantly
less use of psychiatric services has been docu-
mented among refugee boys and girls compared
with Danish-born children (50). Similar patterns
have been observed in Norway (46) and Finland

(51) among young refugees and immigrants. In
Sweden, a study also found lower use among chil-
dren whose parents originated from lower- and
middle-income countries (48).

Several of these studies point to the relatively
low use of mental health care being an indication
of unmet needs rather than a reflection of a true
lower prevalence of mental health problems (46,
47, 50). Barriers, both structural and related to eth-
nic minority characteristics, have been suggested
to drive underutilization. Ethnic minority groups
might have different understandings and conceptu-
alizations of mental health and the appropriate
channels of seeking help or might not be comfort-
able navigating the healthcare system. Language
barriers, potential distrust in providers, along with
the stigma associated with mental health disorders,
are limiting factors in the uptake of mental health
care services (45). Structural barriers could be
related to lack of cultural sensitivity, awareness or
experience by providers, which might, in turn,
reduce the likelihood that young people from eth-
nic minority backgrounds will be identified or
referred to the appropriate services (45, 52).

A small group of children of Danish-born par-
ents with torture trauma and war trauma were
included in this study. These individuals represent
a particular subgroup of parents, born in Denmark
but still receiving treatment for torture trauma and
war trauma at one of the specialist health centres
for traumatized refugees. These could most likely
be spouses to the trauma-exposed group, receiving
treatment as part of a family-oriented focus. Alter-
natively, the group could consist of a minority
group travelling to Syria and other conflict-af-
fected countries as foreign fighters and being
offered treatment upon their return. It is estimated
that at least 145 individuals (of both ethnic minor-
ity background but also ethnic Danes) have left
Denmark, where approximately half has returned
(53, 54). However, this is not known, and conse-
quently, the estimates for the exposed group with
Danish-born parents should be interpreted with
caution as both few cases are recorded and that
this group probably differs significantly from the
other groups in various ways.

Four models were presented in this study. Model
1a has been presented as the principal analysis and
as the most plausible estimate of the true risk of
diagnosis among children of torture and war sur-
vivors. In model 2a and 2b, both parental psy-
chopathology and somatic comorbidity and labour
market participation were included. However,
these are thought to be, at least partly, on the cau-
sal pathway from the exposure (parental trauma)
to the outcome (offspring psychiatric morbidity),

Table 4. HR of any psychiatric disorders (F00-99) in children with parental torture
trauma and war trauma, by parental gender

Explanatory variables

Model 1a† Model 2a†

HR (95% CI) P HR (95% CI) P

Parental region
Denmark 1 (ref) 1 (ref)
MENA 0.79 (0.76–0.81) <0.001 0.67 (0.65–0.69) <0.001
F. Yugoslavia 0.69 (0.65–0.73) <0.001 0.60 (0.57–0.64) <0.001
Other 0.85 (0.84–0.87) <0.001 0.84 (0.82–0.85) <0.001

Parental region*maternal trauma
Not treated for trauma

Denmark 1 (ref) 1 (ref)
MENA 1 (ref) 1 (ref)
F. Yugoslavia 1 (ref) 1 (ref)
Other 1 (ref) 1 (ref)

Treated for trauma
Denmark 1.37 (0.73–2.56) 0.328 1.06 (0.56–2.00) 0.864
MENA 0.96 (0.86–1.07) 0.472 0.86 (0.77–0.97) 0.011
F. Yugoslavia 0.86 (0.67–1.11) 0.246 0.74 (0.58–0.96) 0.021
Other 1.18 (0.96–1.45) 0.125 1.00 (0.81–1.23) 0.994

Parental region*paternal trauma
Not treated for trauma

Denmark 1 (ref) 1 (ref)
MENA 1 (ref) 1 (ref)
F. Yugoslavia 1 (ref) 1 (ref)
Other 1 (ref) 1 (ref)

Treated for trauma
Denmark 1.37 (0.83–2.27) 0.215 1.11 (0.67–1.83) 0.686
MENA 1.05 (0.95–1.15) 0.360 0.95 (0.86–1.04) 0.272
F. Yugoslavia 1.18 (0.95–1.45) 0.138 1.01 (0.81–1.25) 0.959
Other 1.01 (0.83–1.23) 0.925 0.86 (0.70–1.05) 0.132

Child gender
Female 1 (ref) 1 (ref)
Male 1.22 (1.21–1.23) <0.001 1.22 (1.21–1.23) <0.001

Child age at immigration
Born in Denmark 1 (ref)
]0–6] 1.20 (1.17–1.23) <0.001
]6–12] 1.24 (1.18–1.29) <0.001
]12–17] 1.29 (1.20–1.38) <0.001

Parental physical morbidity (CCI)
None 1 (ref)
1+ 1.22 (1.21–1.24) <0.001

Parental psychiatric morbidity
None 1 (ref)
SMI 2.41 (2.37–2.45) <0.001
Other 1.95 (1.93–1.97) <0.001

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK;
Denmark; Other, remaining countries.
†Model 1a and 2a also adjust for calendar time (estimates not reported in the
table).
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while potentially also separately contributing to
the child’s risk of being diagnosed. As it is not pos-
sible to differentiate the different contributions,
there is a risk that the inclusion of such variables
represents an over adjustment. If the effect of par-
ental trauma on the child’s risk of being diagnosed
with a psychiatric disorder is mediated through
parental somatic morbidity, psychopathology and
socioeconomic status the adjustment could lead to
an underestimation of the association. Alterna-
tively, the adjustment could introduce bias, leaving
the estimate imprecise (55), and consequently
should be interpreted with caution.

Strength and limitations

This study was unique in that specific information
about parental exposure to torture trauma and
war trauma rather than parental diagnosis was
analysed and that this information could be linked
to registered psychiatric disorders in the offspring.
The sample of trauma-exposed, treated parents,
came from five specialist clinics across Denmark.
Three of these clinics are private, non-profit provi-
ders of mental health care with the specific human-
itarian aim of rehabilitating torture survivors (56),
and thus information from these clinics is not rou-
tinely integrated with population-level data.
Besides, the three private clinics were established
between 1982 and 1987, enabling a longer follow-
up. Using clinical information on traumatic experi-
ence rather than relying solely on a PTSD diagno-
sis in the health register, allowed this longer
follow-up since the PTSD diagnosis was only
introduced with ICD-10 in Denmark in 1994 (34).

Nevertheless, several limitations need to be
taken into account. It is paramount to emphasize
that this group represent a treatment-seeking sam-
ple of traumatized refugee parents. Those receiving
treatment at one of the five clinics are by selection
of specific group, characterized by being referred
and receiving treatment for their traumatic experi-
ences. It is difficult to say whether this group repre-
sents a more vulnerable subgroup, as indicated by
their treatment need, or a more resilient group as
they have managed to seek help. It is unknown
how many refugees with severe trauma have an
unmet need, seek assistance from other sources, or
function without help. Furthermore, it is difficult
to say if this reduces the likelihood or not for chil-
dren to be discovered by the child and adolescent
psychiatric system, should they also require sup-
port. However, the findings in this study could
indicate that trauma-exposure in the parents could
increase the risk of underutilization of mental
health services among the children. Nonetheless, it

was hypothesized that the children of the treated
parents would have been at higher risk compared
with the unexposed children of Danish-born par-
ents. This hypothesis was based on the rationale
that parental treatment needs might indicate to
healthcare providers that the families, including
their children, might be vulnerable.

Finally, it is surprising that the estimates for those
with and without confirmed parental trauma did not
appear to differ in the main model when comparing
within the same region of origin. As the estimates
pertain to the treatment-seeking group, the absence
of a detected difference between the exposed and
unexposed children of foreign-born parents could be
because of parents in the comparison group from
the same regions may actually have experienced
traumatic events. However, factors in addition to
parental torture trauma and war trauma may exert
a more substantial influence in determining access
and diagnosis of mental disorders. Elaboration of
this research should investigate the influence of post-
migration factors for child mental health, including
barriers to treatment-seeking, the influence of par-
ents’ mental and physical health for child wellbeing
as well as including a more precise definition of
trauma exposure.

This study examined the risk of being diagnosed
with a psychiatric disorder for children aged zero
to 18 years of age of parents with severe war
trauma and torture trauma. The study found that
children of parents from the MENA region, For-
mer Yugoslavia and remaining countries all had a
lower risk of being diagnosed as compared with
children of Danish-born parents for any and sub-
groups of disorders. No difference was detected
whether it was the mother or father who was trea-
ted for trauma, or between exposure statuses
within the parental region of origin. In all, consid-
ering the vulnerabilities children of trauma-ex-
posed parents might experience both in relation to
family functioning, and with respect to their migra-
tion experiences, these findings are contradictory
to what we would expect. Yet the findings are sup-
ported by studies pointing to a lower uptake of
mental healthcare services in refugee and ethnic
minority groups and might thus indicate an unmet
need in this specific population.
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Table S1: HR of psychiatric disorders in children with parental torture- and war-trauma (model 1b†)  

  Diagnoses type 

Parental region 
of origin: 

Parent 
treated in 

clinic 

Any disorder Mood disorders 
Neurotic, stress-related 

and somatoform disorders 
Disorders of psychological 

development 
Behavioural and emotional 
disorders Remaining disorders 

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95%) p 

             
Denmark No 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
 Yes 1.37 (0.92,2.02) 0.117 N/A‡  0.95 (0.40,2.27) 0.908 1.43 (0.65,3.15) 0.378 1.75 (1.02,3.00) 0.042 1.36 (0.69,2.68) 0.382 
MENA No 0.77 (0.74,0.79) <0.001 0.53 (0.47,0.60) <0.001 0.78 (0.74,0.83) <0.001 0.67 (0.63,0.71) <0.001 0.68 (0.65,0.72) <0.001 0.89 (0.85,0.94) <0.001 

 Yes 0.75 (0.69,0.81) <0.001 0.55 (0.42,0.72) <0.001 0.77 (0.68,0.88) <0.001 0.62 (0.53,0.72) <0.001 0.72 (0.64,0.80) <0.001 0.86 (0.75,0.97) 0.016 
F.Yugoslavia No 0.67 (0.63,0.70) <0.001 0.42 (0.34,0.53) <0.001 0.68 (0.62,0.75) <0.001 0.52 (0.46,0.58) <0.001 0.55 (0.50,0.60) <0.001 0.84 (0.77,0.92) <0.001 

 Yes 0.65 (0.55,0.77) <0.001 N/A‡  0.63 (0.47,0.86) 0.003 0.40 (0.27,0.59) <0.001 0.52 (0.40,0.69) <0.001 0.85 (0.65,1.10) 0.217 
Other No 0.84 (0.83,0.85) <0.001 0.79 (0.76,0.84) <0.001 0.79 (0.77,0.81) <0.001 0.82 (0.80,0.85) <0.001 0.77 (0.75,0.78) <0.001 0.98 (0.95,1.00) 0.052 

 Yes 0.89 (0.76,1.03) 0.112 0.29 (0.13,0.64) 0.002 0.84 (0.63,1.11) 0.217 0.76 (0.56,1.02) 0.063 0.78 (0.63,0.97) 0.028 1.17 (0.92,1.48) 0.208 
Adjustment:              
Gender Female 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  

Male 1.22 (1.21,1.23) <0.001 0.42 (0.41,0.44) <0.001 0.58 (0.57,0.59) <0.001 2.57 (2.52,2.62) <0.001 1.83 (1.80,1.85) <0.001 0.89 (0.88,0.90) <0.001  
             

Child age at 
immigration 
  

Born in 
Denmark 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
]0-6] 1.13 (1.10,1.15) <0.001 1.15 (1.06,1.26) 0.001 1.05 (1.00,1.10) 0.039 1.11 (1.06,1.16) <0.001 1.19 (1.14,1.23) <0.001 1.19 (1.15,1.24) <0.001 
]6-12] 1.10 (1.06,1.15) <0.001 0.83 (0.72,0.97) 0.022 1.13 (1.06,1.22) 0.001 0.91 (0.82,1.00) 0.052 1.08 (1.00,1.15) 0.036 1.05 (0.98,1.12) 0.178 

]12-17] 1.08 (1.01,1.16) 0.026 0.67 (0.53,0.85) 0.001 1.21 (1.08,1.35) 0.001 0.80 (0.64,1.01) 0.056 1.12 (0.97,1.30) 0.117 0.83 (0.75,0.91) <0.001 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries 
Mood Disorders (F30-39); Neurotic, stress-related and somatoform disorders (F40-48,); Disorders of psychological development (F80-89); Behavioural and emotional 
disorders with onset usually occurring in childhood and adolescence (F90-98) 
†Model 1b also adjusts for calendar time (estimates not reported). 
‡Because of low numbers 
 
 
 
 
 
 
 
 



 
Table S2: HR of psychiatric disorders in children with parental torture- and war-trauma (model 2b) 

  Diganoses type 

Parental 
region of 
origin: 

Parent 
treated in 
clinic 

Any disorder Mood disorders 

Neurotic, stress-related 
and somatoform 

disorders 
Disorders of psychological 

development 
Behavioural and emotional 

disorders Remaining disorders 

HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95% CI) p HR (95%) p 

             
Denmark No 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
 Yes 1.06 (0.71,1.56) 0.786 N/A‡  0.67 (0.28,1.61) 0.371 1.12 (0.51,2.45) 0.781 1.27 (0.73,2.20) 0.399 1.11 (0.56,2.20) 0.759 
MENA No 0.66 (0.64,0.69) <0.001 0.44 (0.39,0.50) <0.001 0.65 (0.61,0.68) <0.001 0.59 (0.56,0.63) <0.001 0.58 (0.55,0.61) <0.001 0.80 (0.76,0.84) <0.001 

 Yes 0.59 (0.54,0.63) <0.001 0.40 (0.31,0.53) <0.001 0.56 (0.49,0.64) <0.001 0.50 (0.43,0.58) <0.001 0.54 (0.48,0.60) <0.001 0.70 (0.62,0.80) <0.001 
F. Yugoslavia No 0.59 (0.56,0.62) <0.001 0.36 (0.29,0.46) <0.001 0.58 (0.53,0.64) <0.001 0.47 (0.42,0.53) <0.001 0.48 (0.44,0.52) <0.001 0.76 (0.70,0.83) <0.001 

 Yes 0.49 (0.41,0.58) <0.001 N/A‡  0.44 (0.32,0.60) <0.001 0.31 (0.21,0.46) <0.001 0.38 (0.29,0.49) <0.001 0.68 (0.53,0.89) 0.005 
Other No 0.82 (0.81,0.83) <0.001 0.77 (0.73,0.81) <0.001 0.77 (0.74,0.79) <0.001 0.81 (0.78,0.83) <0.001 0.74 (0.73,0.76) <0.001 0.95 (0.93,0.97) <0.001 

 Yes 0.72 (0.62,0.84) <0.001 0.22 (0.10,0.50) <0.001 0.64 (0.48,0.85) 0.002 0.62 (0.46,0.84) 0.002 0.61 (0.49,0.76) <0.001 0.99 (0.78,1.26) 0.930 
Adjustment:              
Gender Female 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
 Male 1.22 (1.21,1.23) <0.001 0.42 (0.41,0.44) <0.001 0.58 (0.57,0.59) <0.001 2.58 (2.53,2.62) <0.001 1.83 (1.81,1.86) <0.001 0.89 (0.88,0.90) <0.001 

              
Child age at 
immigration 

Born in 
Denmark 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
]0-6] 1.14 (1.11,1.17) <0.001 1.17 (1.07,1.28) <0.001 1.08 (1.03,1.14) 0.001 1.12 (1.06,1.17) <0.001 1.22 (1.17,1.27) <0.001 1.19 (1.14,1.24) <0.001 
]6-12] 1.08 (1.03,1.13) 0.001 0.83 (0.71,0.98) 0.025 1.16 (1.08,1.25) <0.001 0.87 (0.78,0.96) 0.007 1.07 (1.00,1.15) 0.067 1.00 (0.93,1.07) 0.979 
]12-17] 1.07 (0.99,1.15) 0.076 0.70 (0.55,0.90) 0.006 1.30 (1.16,1.45) <0.001 0.76 (0.61,0.96) 0.020 1.12 (0.96,1.29) 0.146 0.80 (0.72,0.89) <0.001 

              
Parental 
physical 
morbidity (CCI) 

None 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  

1+ 1.22 (1.21,1.24) <0.001 1.17 (1.13,1.22) <0.001 1.26 (1.24,1.29) <0.001 1.21 (1.19,1.24) <0.001 1.27 (1.25,1.29) <0.001 1.19 (1.17,1.22) <0.001 

              
Parental 
psychiatric 
morbidity 

None 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
SMI 2.35 (2.31,2.39) <0.001 2.69 (2.57,2.82) <0.001 2.75 (2.68,2.82) <0.001 2.07 (2.01,2.14) <0.001 2.62 (2.57,2.68) <0.001 2.03 (1.98,2.09) <0.001 
Other 
than SMI 1.90 (1.88,1.93) <0.001 1.71 (1.64,1.78) <0.001 1.99 (1.95,2.03) <0.001 1.67 (1.63,1.71) <0.001 2.17 (2.14,2.21) <0.001 1.85 (1.81,1.88) <0.001 

              
Mother 
outside labour 
market 

No 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  

Yes 1.40 (1.38,1.43) <0.001 1.23 (1.15,1.31) <0.001 1.41 (1.37,1.46) <0.001 1.43 (1.38,1.47) <0.001 1.48 (1.45,1.51) <0.001 1.35 (1.32,1.39) <0.001 

              
Father outside 
labour market 

No 1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  1.00 (ref)  
Yes 1.35 (1.33,1.38) <0.001 1.14 (1.06,1.23) 0.001 1.33 (1.28,1.38) <0.001 1.34 (1.29,1.40) <0.001 1.48 (1.44,1.52) <0.001 1.30 (1.26,1.35) <0.001 



Missing 1.52 (1.47,1.57) <0.001 1.41 (1.25,1.58) <0.001 1.42 (1.34,1.51) <0.001 1.57 (1.47,1.68) <0.001 1.65 (1.57,1.73) <0.001 1.50 (1.43,1.59) <0.001 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries 
Mood Disorders (F30-39); Neurotic, stress-related and somatoform disorders (F40-48,); Disorders of psychological development (F80-89); Behavioural and emotional 
disorders with onset usually occurring in childhood and adolescence (F90-98) 
†Model 2b also adjusts for calendar time (estimates not reported in the table). 
‡Because of low numbers 
 

Table S3:  HR of any psychiatric disorders in children with parental torture- and war-trauma 

      
  Model 1b†   Model 2b†   

Explanatory variables  HR (95% CI) p HR (95% CI) p 
Parental region Denmark 1 (ref)  1 (ref)  

 MENA 0.76 (0.74-0.79) <0.001 0.66 (0.64-0.68) <0.001 

 F. Yugoslavia 0.66 (0.63-0.70) <0.001 0.59 (0.56-0.62) <0.001 

 Other 0.84 (0.83-0.85) <0.001 0.82 (0.81-0.83) <0.001 

      
Parental region*maternal trauma Not treated for trauma     

 Denmark 1 (ref)  1 (ref)  
 MENA 1 (ref)  1 (ref)  
 F. Yugoslavia 1 (ref)  1 (ref)  
 Other 1 (ref)  1 (ref)  
 Treated for trauma     
 Denmark 1.37 (0.73-2.56) 0.328 1.00 (0.54-1.88) 0.993 

 MENA 0.94 (0.84-1.06) 0.326 0.87 (0.77-0.97) 0.015 

 F. Yugoslavia 0.84 (0.65-1.08) 0.177 0.75 (0.58-0.96) 0.021 

 Other 1.14 (0.93-1.41) 0.204 0.96 (0.78-1.18) 0.694 

      
Parental region*paternal trauma Not treated for trauma     

 Denmark 1 (ref)  1 (ref)  
 MENA 1 (ref)  1 (ref)  
 F. Yugoslavia 1 (ref)  1 (ref)  
 Other 1 (ref)  1 (ref)  
 Treated for trauma     
 Denmark 1.37 (0.83-2.26) 0.221 1.09 (0.66-1.80)  0.728 

 MENA 1.04 (0.95-1.14) 0.414 0.97 (0.88-1.06) 0.472 



 F. Yugoslavia 1.16 (0.94-1.43) 0.174 1.03 (0.83-1.28) 0.767 

 Other 1.00 (0.82-1.22) 0.978 0.88 (0.72-1.07) 0.196 

      
Child gender Female 1 (ref)  1 (ref)  
 Male 1.22 (1.21-1.23) <0.001 1.22 (1.21-1.23) <0.001 

      
Child age at immigration Born in Denmark 1 (ref)  1 (ref)  

 ]0-6] 1.13 (1.10-1.15) <0.001 1.14 (1.11-1,17) <0.001 

 ]6-12] 1.10 (1.06-1.15) <0.001 1.08 (1.03-1.13) <0.001 

 ]12-17] 1.08 (1.01-1.16) <0.001 1.07 (0.99-1.15) 0.077 

      
Parental physical morbidity (CCI) None   1 (ref)  

 1+   1.22 (1.21-1.24) <0.001 

      
Parental psychiatric morbidity None   1 (ref)  
 SMI   2.35 (2.31-2.39) <0.001 

 Other   1.90 (1.88-1.93) <0.001 

      
Mother outside labour market No   1 (ref)  

 Yes   1.40 (1.38-1.43) <0.001 

      
Father outside labour market No   1 (ref)  

 Yes   1.35 (1.33-1.38) <0.001 

 Missing   1.52 (1.47-1.57) <0.001 
            

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; DK; Denmark; Other, remaining countries 
†Model 1b and 2b also adjusts for calendar time (estimates not reported in the table). 
 
 

 

 

 



 
 Paper 3 



    

Manuscript title:  School performance of children whose parents suffered torture and war – a 

register-based study in Denmark 

  

Authors:  Line Bagera, MSc., Thomas Munk Laursena,b,c, PhD., Niels Skipperd, PhD., 

Esben Agerboa,b,c, DrMedSc. 

aNCRR, National Centre for Register-Based Research, Aarhus University, 

Aarhus, Denmark 

biPSYCH, The Lundbeck Foundation Initiative for Integrative Psychiatric 

Research, Copenhagen and Aarhus, Denmark 

cCIRRAU, Centre for Integrated Register-based Research, Aarhus 

University, Denmark 

dDepartment of Economics and Business Economics, Business and Social 

Sciences, Aarhus University, Denmark 

 

Corresponding author: Line Bager, National Center for Register-based Research, Business and 

Social Sciences, Aarhus University, Fuglesangs Allé 26, Building R, 8210 

Aarhus V, Denmark, lbager@econ.au.dk,  +45 87166294. 

 

 

 

 

 

 

 

 

 

mailto:lbager@econ.au.dk


    

Word count: 4200 

 

Financial support:  Drs Agerbo and Laursen were supported by The Lundbeck Foundation 

Initiative for Integrative Psychiatric Research (LF Grant number: R248-

2017-2003) 

Keywords; torture; refugees; school performance; transmission of trauma; child of impaired parents  

 

Acknowledgement  

This study would not have been possible without the dedication and goodwill by the staff at the five 

rehabilitation clinics; Rehabiliteringscenter for Flygtninge, Aalborg; RCT-Jylland, Haderslev; Klinik 

for PTSD og Angst, Psykiatrien i Region Midt, Aarhus; OASIS - Behandling og rådgivning for 

flygtninge, Copenhagen; DIGNITY – Danish Institute Against Torture, Copenhagen.  

 

 

Ethical standards 

The study was approved by the Danish Patient Safety Authority and Statistics Denmark.  

 

 



 

Abstract  

 Young refugees and descendants of refugees have different preconditions for learning than their 

peers without refugee background. Children growing up in families where parents have suffered 

torture and war-trauma may represent a particularly vulnerable group. This study set out to investigate 

whether children of torture survivors living in Denmark achieved similar or different test scores 

throughout primary and secondary school compared children of non-traumatised parents. Based on 

854,467 children (median age (inter quartile range) =12 (3.30)), test scores from grades 2-8 were 

compared for children whose parents had been treated for trauma (n=7,809) with the general 

population. The analysis revealed that children of treated torture survivors achieved test scores 

between -14% (95%CI: -0.17,-0.11) to -38% (95%CI: -0.44,-0.32) of a standard deviation compared 

to children of non-traumatised parents, adjusted for the main effect of region of origin. The findings 

reveal the possible adverse educational effects of trauma across generations. 



    

Background 

Severe traumatic experiences of torture and war has ramifications across generations (Lehrner & 

Yehuda, 2018). Children whose parents have suffered severely traumatising experiences are a 

vulnerable group (Timshel, Montgomery, & Dalgaard, 2017) and are at increased risk of developing 

mental health issues (Back Nielsen, Carlsson, Køster Rimvall, Petersen, & Norredam, 2019; 

Betancourt, Thomson, & VanderWeele, 2018).  

Torture and cumulative exposure to traumatic events are consistent predictors of post-traumatic 

stress disorder (PTSD) and depression (Bogic, Njoku, & Priebe, 2015; Steel et al., 2009). It is not 

known how many refugee parents struggle with the aftereffects of such trauma but an estimate 

reports up to 30% of refugees resettled in western societies might be torture survivors (Modvig & 

Jarason, 2004). A systematic review of intergenerational effects specifically in the refugee 

population found that there is an increased risk of adverse emotional and psychological outcomes in 

the next generation (Sangaland & Vang, 2016). The pathways of transmission from parent to child 

are thought to work through impaired parenting, family dynamics, and parental psychopathology 

(Bezo & Maggi, 2015; Dalgaard & Montgomery, 2015; E. Montgomery, Krogh, Jacobsen, & 

Lukman, 1992). Moreover, parental trauma is a risk factor for family-related violence and child 

abuse (E. Montgomery, Just-Østergaard, & Jervelund, 2019; Timshel et al., 2017). Studies have 

also pointed to the critical role of parental PTSD in child psychopathology as mediated by parental 

impairment (Back Nielsen et al., 2019; Bryant et al., 2018; Lambert, Holzer, & Hasbun, 2014; 

Morris, Gabert-Quillen, & Delahanty, 2012). The extent and manner in which parental trauma 

affects the offspring of survivors is of great interest to society (Miller & Rasmussen, 2017; Mpinga, 

Frey, & Chastonay, 2014; Sangaland & Vang, 2016).  

Young refugees and descendants of refugees make up an increasing share of children in the school 

system in refugee-hosting countries (Nusche, Wurzburg, & Naughton, 2010; UNHCR, UNICEF, & 



    

IOM, 2019). Their backgrounds and preconditions for learning and excelling in school might be 

different from their peers with native-born parents. Challenges arise related to learning in a different 

language than the mother tongue as well as having to adjust and catch-up to a host country school-

level (Kaplan, Stolk, Valibhoy, Tucker, & Baker, 2016). Moreover, for some resettled refugee 

families, family functioning and support for the children are further challenged by parental trauma, 

such as the experiences of torture (Dalgaard & Montgomery, 2017; Wiegand-Grefe et al., 2019).  

 

Only sparse evidence, however, exists on how children of traumatised refugees resettled in Western 

societies, are doing in terms of school and other socioeconomic outcomes. Yet, doing well in school 

is a remarkably reliable predictor for later life success with respect to both income and 

socioeconomic status (SES). More fundamentally, it is correlated with longevity (Byhoff, Hamati, 

Power, Burgard, & Chopra, 2017) and well-being (Ross & Chia-Ling Wu, 1995) through various 

pathways. The positive association between education and health has been shown to be robust 

across time and place (Montez & Friedman, 2015). Poorer school performance is also a risk factor 

for an array of adverse outcomes such as; increased risk of suicide among adults (Alaräisänen, 

Miettunen, Lauronen, Räsänen, & Isohanni, 2006; Gunnell, Löfving, Gustafsson, & Allebeck, 

2011) as well as children and adolescents in the general population (Agerbo, Nordentoft, & 

Mortensen, 2002; Björkenstam, Kosidou, & Björkenstam, 2017), increased risk of self-inflicted 

injury (Jablonska et al., 2009), alcohol abuse (Gauffin, Vinnerljung, & Hjern, 2015; Hayatbakhsh, 

Najman, Bor, Clavarino, & Alati, 2011), and increased risk of schizophrenia and psychosis 

(MacCabe et al., 2008). As MacCabe and colleagues argue, school performance encompasses 

considerably more than intelligence and cognition; rather, it captures aspects of underlying 

vulnerabilities of biological and psychosocial nature also associated with mental health outcomes 

(MacCabe et al., 2008). School performance indicators may serve as a critical source of information 



    

about which children are particularly vulnerable (MacCabe et al., 2008), and school outcomes may 

in turn adversely affect the life trajectories of vulnerable children (Ross & Chia-Ling Wu, 1995).   

 

Research has shown that family adversity affects children’s performance in school. Parents physical 

and psychiatric morbidities such as cancer (Joergensen, Urhoj, & Andersen, 2018), depression 

(Shen et al., 2016) and other serious mental illnesses (Ranning et al., 2018; Sørensen et al., 2018) 

are negatively associated with child school outcomes. One small scale study, investigating the effect 

of parental torture trauma, found that children with comorbid ADHD and PTSD also scored lower 

in terms of IQ among the group with traumatized parents (Daud & Rydelius, 2009). Another study 

in Sweden, looking at parental PTSD found a negative association with school performance at age 

16, though the effect appeared to be stronger in non-migrant families (Berg, Charboti, Montgomery, 

& Hjern, 2019).  Nonetheless, despite the potentially significant impact of parental trauma on the 

child’s prospects, little evidence exists in terms of the effect on school and other socioeconomic 

outcomes. The sporadic evidence that does exist tends to be focused on young refugees, who are 

generally found to achieve lower grades and to be less employed (Borsch et al., 2018), although the 

gap might be diminishing (C. J. de Montgomery, Petersen, & Jervelund, 2018). No studies have 

been identified, investigating the association between parental torture-trauma and children’s school 

grades.  

This study aimed to investigate whether there was any discernible difference in the children’s 

school performance and school test attendance between those whose parents had been treated for 

torture and war-trauma and those who had not. The child’s age at immigration, and parental mental 

health and socioeconomic status was also investigated. Based on the previous research on children’s 

school performance in vulnerable families we hypothesised that children of torture survivors 

achieved lower average test scores, compared to children of non-traumatised parents after adjusting 



    

for the main effect of region of origin The study was based on unique and comprehensive school 

test data and clinical data on torture survivors linked with population level register data.  

 

Method 

Study design, participants and follow-up 

The Danish Civil Registration System (CRS) gives all residents of Denmark a unique identification 

number. This number can be used to link information from population registers. The CRS was used 

to retrieve information on the study population’s sex, date and place of birth, vital status, dates of 

immigration and emigration as well as the link to the parental identifier (Pedersen, 2011). This 

identifier was used to link information on the children and their parents. The exposed children were 

those identified with a parent treated for torture and war-trauma. The trauma-exposed parents were 

sampled from specific clinics located across Denmark. The unique parental identification number 

was obtained from the respective clinics’ electronic patient file system and if possible, from the 

clinics’ physical archive. 

 

Information on maternal and paternal mental illness was found in the Danish National Patient 

Register (DNPR) and the Danish Psychiatric Central Research Register (DPCRR) (Pedersen et al., 

2014; Schmidt et al., 2015).  Psychiatric contacts are registered in the DPCRR for inpatient and 

outpatient contacts from 1969 and 1995 onwards, respectively (Lynge, Sandegaard, & Rebolj, 2011; 

Mors, Perto, & Mortensen, 2011). The DNPR contains information on hospital diagnoses, treatment 

and examinations from 1977 forward (Schmidt et al., 2015). Diagnoses of parental mental health 

from the DPCRR and DNPR are registered as ICD-10 codes (International Classification of 

Disease 10th Edition) from 1994, the period relevant to this study (Mors et al., 2011). Employment 

information served as an estimate of parental SES and was retrieved from the Employment 



    

Classification Module (AKM), a register going back to 1976 where the individuals’ primary 

employment throughout the year is recorded (Petersson, Baadsgaard, & Thygesen, 2011).  

 

Definition of variables 

Outcome 

In 2010, nationally standardised tests were introduced in Danish public schools in primary and 

secondary grade levels. The tests have good coverage as they are compulsory for all public schools, 

where approximately 80% of school-aged children attend (OECD, 2016). Moreover, the tests are 

adaptive, computerised and have been shown to predict the GPA of the 9th grade exam well (Voldby 

Beuchert & Brink Nandrup, 2015).  

Test scores from the compulsory national test in reading (Danish) and mathematics, for all children 

attending public primary and secondary school from 2010-2018 were used in the analysis. Reading 

was measured in 2nd, 4th, 6th and 8th grade while mathematics was tested in 3rd, 6th and 8th grade (8th-

grade mathematics only introduced in 2018). Test scores were standardised (mean=0, standard 

deviation (SD)=1) within test domain, subject and year. An average for each test was computed, 

and test scores standardised again.   

 

Exposures 

The primary exposure was whether the child had a parent treated for torture and war-trauma 

interacted with the parent’s region of origin. For briefness, the terminology exposed and unexposed 

children, is used in the text, referring to whether the parent had been treated for torture and war-

trauma. Parental region of origin was grouped into four categories and in the following hierarchy 

with at least one parent from the country in question; a) the Middle East and Northern Africa, 

including Afghanistan abbreviated MENA for brevity, b) Former Yugoslavia, c) Denmark and d) 



    

Other. Countries in the Former Yugoslavia include Bosnia and Herzegovina, Croatia, Macedonia, 

Montenegro and Serbia. The countries in the other group refer to countries in sub-Saharan Africa, 

Asia but excluding Afghanistan, Greenland, northern and southern Americas, and the rest of 

Europe.  

 

Covariates  

Child age at immigration was defined as a categorical variable. Children born in Denmark served as 

the reference and the subsequent levels indicating whether the child was born abroad and 

immigrated to Denmark before the age of six, between the ages of 6 and 12 and finally between the 

ages 12-18. Child age-grade congruence was computed as a separate variable as the distance in 

years between the age of the child at the test time and the age of the majority of the children taking 

the test. 

Parental mental illness was defined as a three-level categorical variable. Zero indicated that none of 

the parents had a recorded psychiatric diagnosis, one if at least one parents had a diagnosis other 

than a serious mental illness (SMI) and two if at least one parent had a SMI diagnosis. SMI 

(Ranning et al., 2019; Thorup et al., 2018) was defined as follows: schizophrenia (ICD-8: 295, excl. 

295.79; ICD-10: F20), bipolar disorder (ICD-8: 296.19, 296.39, 298.19; ICD-10: F30, F31, F34.0, 

F38.0); unipolar depression (ICD-8: 296.09, 296.29, 296.89, 296.99, 298.09, 300.49. 301.19; ICD-

10: F32, F33, F34, excl. F34.0, F38, excl. 38.0, and F39). Diagnoses were included if it had been 

registered before the child’s 9th birthday, the year where the majority of children take their first test 

in second grade.  

 

Maternal and paternal SES, as indicated by labour market status, were defined as two separate 

variables. Maternal employment status was divided into five levels indicating whether mothers were 



    

outside the labour market, in lower-skilled paid employment, self-employed, in higher-skilled paid 

employment, or whether employment status was missing/unknown. Paternal employment status was 

defined similarly but with an extra level indicating whether the paternal link was missing (no 

paternal identifier registered). Both maternal and paternal employment was set in the calendar year 

where the child turned eight. If the information for this year was missing, the most recent registered 

employment information was used but no earlier than the year the child turned four.  

 

Statistical analysis 

All children residing in Denmark and with at least one registered test score or missing test score 

were included in the study. The mean score difference between the exposed and non-exposed 

children was estimated among those with at least one test score using a multilevel linear regression 

model, using restricted maximum likelihood estimation (Peugh, 2010). The multilevel model was 

used to account for the correlation of test scores by the same child and by children of the same 

mother. Explanatory variables were entered in blocks with model 1 representing minimum 

adjustment for child sex and age at immigration. Model 2 included parental mental illness in 

addition to model 1 variables and model 3 further added indicators of paternal and maternal SES 

and whether the child was in the age-appropriate year. In all models, the exposures of parental 

region of origin and trauma was entered as an interaction, allowing us to investigate the effect of 

parental trauma after adjusting for the main effect of region of origin.  

Sensitivity analyses were carried out stratifying model 1 on child gender and subject type (reading 

and mathematics). Finally, an analysis of the children’s risk of having a missing test score was 

analysed using a multilevel logistics regression. For this analysis, only child age at immigration and 

the indicator of parental torture- and war-trauma was included. Reasons for legitimate absence 

(exemptions) were also available for the school year 2011/2012, and descriptive statistics were used 



    

to summaries these. All statistical analysis was done using Stata version 15.1 (StataCorp., College 

Station, Tex.). 

 

Results 

Table 1 displays the background characteristics of the study population. The study cohort included 

854,467 children born to 513,903 mothers, amounting to 2,912,515 test scores in the period 2010-

2018. Among the children, 7,809 had a parent treated for torture and war-trauma, and they 

accounted for 26,249 test scores. Approximately half (51%) of the children were male, both in the 

exposed and unexposed group. The median number of tests per child were 3 (interquartile range = 

3). The children in the exposed group were more likely to have immigrated (30% of the exposed 

children as compared to 5% in the comparison group), and they were more likely to be older than 

their peers in the same grade level (28% in the exposed compared to 16% in the comparison group). 

Moreover, parents with torture and war-trauma were more often unemployed/outside the labour 

market and had a diagnosed psychiatric disorder.   

Table 1 further gives the estimates for the mean score difference for the explanatory variables 

unadjusted for any of the other covariates. Being male was associated with a lower z score, -0.13 

(95%CI: -0.14,-0.13), corresponding to 13% of a standard deviation lower than females. Moreover, 

increasing age at immigration was also associated with poorer school performance as compared to 

those children born in Denmark. It ranged from -0.16 (95%CI: -0.17,-0.15) for those who 

immigrated before age 6 to -1.19 (95%CI: -1.22,-1.15) for those who immigrated between the ages 

of 12 and 18. Increasing age in the grade level (age-grade congruence variable), coded as the age 

distance in years from the majority in the grade level, was similarly associated with poorer 

performance. Those younger than the majority, by a year or more, performed 6% of a standard 

deviation (0.06 (95%CI: 0.04,0.07)) better while those who were two or more years older than the 



    

majority in the year achieved 50% of a standard deviation worse (-0.50 (95%CI: -0.53,-0.48)) 

compared to those in the age-appropriate year. 

Parental characteristics were also associated with child school performance. In the crude analysis 

(Table 1), both maternal and paternal labour market attachment was positively associated with 

school performance. In contrast, parental psychiatric illness was associated with worse school 

performance in the children. Parental region of origin also proved to be strongly associated with 

school performance with children of parents from the MENA region (-0.62 (95%CI: -0.63,-0.61)), 

former Yugoslavia (-0.44 (95%CI: -0.45,-0.42)) and other countries (-0.20 (95%CI: -0.21,-0.20)) 

achieving lower test scores compared to children of Danish-born parents.  

 

Table 2 gives the results from the multilevel linear regression with the covariates entered in blocks 

(Model 1-3). Model 1 includes, besides child gender and age at immigration, the indicator of 

parental trauma interacted with parental region of origin. The table reports the main association of 

parental region of origin as well as the interaction between trauma and region, indicating the effect 

of parental trauma after adjusting for the main effect of region. 

Similar to the crude analysis, parental country of origin is strongly associated with academic 

performance. The interaction between parental region of origin and parental trauma indicates that 

there is an association between parental trauma and poorer school performance. The estimated mean 

score for children with traumatised parents from MENA was -0.14 (95%CI: -0.17,-0.11) lower 

compared to unexposed children with parents from the same region, adjusted for child sex and age 

at immigration. The largest mean score difference between the exposed and non-exposed children 

was seen for children with parents from the remaining countries with a mean score difference of -

0.38 (95%CI: -0.44,-0.32). The lowest estimated mean score difference between the exposed and 



    

non-exposed was seen among children with parents from former Yugoslavia (-0.06 (95%CI: -

0.13,0.00)). Figure 1 illustrates the estimates in model 1. 

 

Model 2 added an indicator of parental psychiatric disorders, in addition to the model 1 covariates. 

The estimated mean score difference was -0.17 (95%CI: -0.19,-0.15) for the children with at least 

one parent with a mental disorder other than SMI and -0.21 (95%CI: -0.21,-0.20) for the children 

with at least one parent with a diagnosed SMI compared to those where neither parent was 

diagnosed with a psychiatric disorder, adjusted for the other covariates. When adding an indicator 

of parental mental health, the estimates were lowered slightly for the main effect of parental region 

and the interaction term with parental trauma. However, this was much more pronounced in model 

3 (Table 2) where in addition to model 2 covariates, parental labour market attachment, as well as 

an indicator of the child’s age-grade congruence, was added. The estimate of the effect of parental 

region of origin on the unexposed children’s mean score was reduced from -0.52 (95%CI: -0.53,-

0.51) in model 1 to -0.28 (95%CI: -0.29,-0.27) in model 3 for children of parents from MENA as 

compared to the Danish reference. For children with parents from former Yugoslavia the estimate 

was reduced from -0.40 (95%CI: -0.42,-0.38) to -0.19 (95%CI: -0.21,-0.18), while for the remaining 

grouped countries, the corresponding decrease was from -0.15 (95%CI: -0.16,-0.15) to -0.06 

(95%CI: -0.06,-0.05) as compared to unexposed children with Danish-born parents. Similarly, the 

interaction parameter for parental region and trauma only remained significant for the grouped 

countries (-0.17 (95%CI: -0.23,-0.11)).  

Having a parent in paid employment, with a highly skilled job, was, on the other hand, positively 

associated with higher mean test scores. For maternal labour market attachment,  children with a 

mother in a highly skilled job achieved on average a higher test score corresponding to 36% of a 

standard deviation (0.36 (95%CI: 0.36,0.37)), compared to those whose mother was unemployed or 



    

outside the labour market. The effect of having a father in a highly skilled job was slightly higher, 

estimated as 41% of a standard deviation (0.41 (95%CI: 0.40,0.42) as compared to those with 

unemployed fathers or fathers outside the labour market. Moreover, whether the child was in the 

grade level most congruent with age also proved a significant in the model. Those children who 

were a year or more, older compared to the majority in the grade level, archived a lower score 

corresponding to 19% (-0.19 (95%CI: -0.19,-0.19)) and 28% (-0.28 (95%CI: -0.30,-0.25)) of a 

standard deviation respectively.  

 

Table 3 shows the estimated mean score difference for the covariates included in Model 1, but 

stratified on subject and child gender. The stratified analysis revealed that especially the test scores 

in Danish reading was negatively associated with age at immigration with more than a standard 

deviation lower mean test scores (-1.14 (95%CI: -1.18,-1.10)) for those arriving between the ages of 

12 and 18, compared to those born in Denmark. The corresponding estimate for mathematics for the 

same age group at immigration was -0.42 (95%CI: -0.48,-0.36) compared to the reference. The 

analysis stratified on gender did not reveal differences in the estimated mean test score. Both for 

subject and gender stratified analyses, the estimated mean score for the exposed children (the 

estimate for the interaction between parental region and trauma) was similar to the mean score 

difference found in model 1 (Table 2). The estimates for the stratified analyses are summarised in 

Figure 2.  

 

Further, the pattern of missing test scores was estimated in the multilevel logistic regression with 

child exposure status, adjusted for child gender. The analysis indicated that the exposed children 

were more likely to have a missing score corresponding to an OR of 4.95 (95%CI: 4.30,5.71) 

compared to unexposed children. For the school year 2011/12, listing the reasons for being exempt, 



    

the most frequent reason for being missing among the unexposed children were physical/mental 

disability (65%). In comparison, among the exposed children the most frequent reason for being 

exempt was inadequate Danish language skills (60%) (results not shown).  

 

Discussion 

The analysis revealed that children with a parent treated for torture and war-trauma on average 

experience adverse school outcomes compared to children of non-traumatised parents, after 

adjusting for region of origin. These poorer outcomes were manifested as both lower mean test 

scores in reading and mathematics but also in the relative higher odds of missing a test. Adjusting 

for parental psychopathology indicated that having a parent diagnosed with any mental disorder is 

adversely associated with children’s mean test score. Maternal and paternal SES proved strongly 

associated with child mean test score. Adjustment for these characteristics removed much of the 

association of parental trauma and region of origin with the test scores. This change reflects that 

parental region of origin and trauma history are highly correlated with employment status. It is also 

evident in that 69% and 63% of mothers and fathers respectively are unemployed/outside the labour 

market in the trauma-exposed group as compared to 17% and 10% among non-exposed mothers and 

fathers. 

 

Although the pathways have not been fully elucidated (Thomson, 2018), childhood SES is often 

highlighted as a critical factor affecting school achievement (Sirin, 2005). Childhood SES however 

likely has long-term implications for health and future economic position (Reiss, 2013; Zhang, Liu, 

& Choi, 2019). In this study parental SES could also be conceptualized, at least partly, as a product 

of trauma history and refugee status. As such, maternal and paternal employment status will lie on 

the path between the exposure and the outcome and not as a separate influence on childhood school 



    

performance. Adjustment for these variables might, therefore, be excessive when estimating the 

association between parental trauma and child test scores. It does, however, highlight the to some 

degree modifiable risk factor of poor parental labour market attachment. In the Danish context, 

immigration status is highly correlated with lower SES, and both immigrants and their descendants 

are overrepresented in the lowest income deciles (Lundby Hansen, Heiberg, Sloth Bjerre Hansen, & 

Due Bostrup, 2019). Research on the long-term well-being of traumatised refugees increasingly 

point to the significance of post-migration stressors (Bruhn, Rees, Mohsin, Silove, & Carlsson, 

2018; Li, Liddell, & Nickerson, 2016; Nickerson et al., 2019), where employment and income is 

emphasised as a central concern, including the possibility that financial strain might interfere with 

the gains in the treatment for trauma (Bruhn et al., 2018; Schick et al., 2018). Other factors, such as 

parental trauma history, separation from family members and the unequal starting point in the 

education system when the child is born abroad are factors largely outside the reach of the host 

country. Post-migration stressors, however, might not be and thus could be an avenue to explore in 

securing the best possible learning conditions for children of traumatised refugee parents.  

 

Strengths and limitations 

The strength of the study lies both in the population level register data of outcome and covariates 

but also in the number of trauma-exposed parents identified through the rehabilitation clinics.  

Challenges to the identification and long-term follow-up means intergenerational effects of torture 

are not frequently analysed. Nevertheless, there are important limitations of the study that should be 

kept in mind. The group of exposed parents are a select group of those who could be identified 

through public or private rehabilitation clinics. Their treatment-seeking behaviour therefore 

characterises them and it is unknown how many refugee parents in Denmark seek treatment 

elsewhere or not at all. 



    

Moreover, the analysis adjusted for age at immigration but it has not been possible to distinguish 

between the child’s own potentially traumatic experiences and that of the parent. Approximately 

30% of the children in the exposed group were not born in Denmark, and their own migration and 

flight experiences will likely affect their school performance. The exposed children were also more 

likely to miss the test, illustrating that they are a relatively vulnerable group. While the increased 

risk for the exposed children to miss a test might underestimate the mean score difference, the test 

scores probably represent a good overall indicator of child vulnerability. Especially considering that 

the tests are mandatory for the vast majority of school-aged children in Denmark. Unlike diagnoses 

of mental disorders or utilisation of health care services, school performance is observed for most 

children, regardless of healthcare-seeking behaviour.  

 

Conclusion  

This comprehensive study investigated the correlation between parental torture and war-trauma and 

child school performance in a treatment-seeking group of traumatised refugee parents. The analysis 

revealed considerable evidence that children of traumatised refugee parents are at risk of 

experiencing adverse school outcomes as compared to children by parents from the same region not 

treated for trauma. The main effect of region of origin also revealed that being a child of an 

immigrant parent also in itself was associated with lower test scores. The findings underline that 

children of migrants from refugee sending countries are at risk of relatively poorer school outcomes 

and that children whose parents are severely traumatised and seeking help for trauma are an 

especially vulnerable group.   
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Table 1: Background characteristics and a crude estimate of mean score difference by child and parental characteristics 

  No parental trauma Parental trauma Total Crude estimate 

  n (%) n (%) n % z score difference  p  

Child characteristics         
Sex Female 412,606 48.73% 3,837 49.14% 416,443 48.74% (ref)  

Male 434,052 51.27% 3,972 50.86% 438,024 51.26% -0.13 (-0.14,-0.13) <0.001  

 846,658 100% 7,809 100% 854,467 100%    

         
Age at 

immigration 
Born in Denmark 800,854 94.59% 5,500 70.43% 806,354 94.37% (ref)  
]0-6] 29,281 3.46% 1,351 17.30% 30,632 3.58% -0.16 (-0.17,-0.15) <0.001 

]6-12] 14,223 1.68% 846 10.83% 15,069 1.76% -0.65 (-0.67,-0.64) <0.001 

]12-18] 2,300 0.27% 112 1.43% 2,412 0.28% -1.19 (-1.22,-1.15) <0.001  

 846,658 100% 7,809 100% 854,467 100%    

         
Age-grade 

congruence 
-1 or more years 43,359 1.50% 441 1.68% 43,800 1.50% 0.06 (0.04,0.07) <0.001 

In year 2,379,736 82.45% 18,421 70.18% 2,398,157 82.34% (ref)  
+1 year 455,570 15.78% 7,040 26.82% 462,610 15.88% -0.28 (-0.29,-0.28) <0.001 

+2 or more years 7,601 0.26% 347 1.32% 7,948 0.27% -0.50 (-0.53,-0.48) <0.001  

 2,886,266 100% 26,249 100% 2,912,515 100%   
Parental characteristics         
Regional 

origin 
MENA 32,952 3.89% 5,410 69.28% 38,362 4.49% -0.62 (-0.63,-0.61) <0.001 

Former Yugoslavia  10,348 1.22% 1,157 14.82% 11,505 1.35% -0.44 (-0.45,-0.42) <0.001 

Denmark 680,793 80.41% 59 0.76% 680,852 79.68% (ref)  
Other 122,565 14.48% 1,183 15.15% 123,748 14.48% -0.20 (-0.21,-0.20) <0.001  

 846,658 100% 7,809 100% 854,467 100%    

         
Mental illness None 671,170 79.27% 4,719 60.43% 675,889 79.10% (ref)  

SMI 9,919 1.17% 1,720 22.03% 11,639 1.36% -0.31 (-0.32,-0.29) <0.001 

Other 165,569 19.56% 1,370 17.54% 166,939 19.54% -0.19 (-0.19,-0.18) <0.001  

 846,658 100% 7,809 100% 854,467 100%    

         



    

Maternal SES Unemployed/outside labour 

market 143,865 16.99% 5,361 68.65% 149,226 17.46% (ref)  
Lower skilled (paid employment) 342,223 40.42% 1,617 20.71% 343,840 40.24% 0.18 (0.17,0.18) <0.001 

Self-employed 27,092 3.20% 92 1.18% 27,184 3.18% 0.40 (0.39,0.41) <0.001 

Highly skilled (paid employment) 324,448 38.32% 259 3.32% 324,707 38.00% 0.57 (0.57,0.58) <0.001 

Missing SES 9,030 1.07% 480 6.15% 9,510 1.11% -0.53 (-0.55,-0.51) <0.001 

 846,658 100% 7,809 100% 854,467 100%    

         
Paternal SES Unemployed/outside labour 

market 81,284 9.60% 4,953 63.43% 86,237 10.09% (ref)  
Lower-skilled (paid employment) 393,690 46.50% 1,769 22.65% 395,459 46.28% 0.24 (0.24,0.25) <0.001 

Self-employed 67,210 7.94% 345 4.42% 67,555 7.91% 0.37 (0.36,0.38) <0.001 

Highly-skilled (paid employment) 282,547 33.37% 153 1.96% 282,700 33.08% 0.66 (0.65,0.67) <0.001 

Missing SES 7,738 0.91% 377 4.83% 8,115 0.95% -0.26 (-0.28,-0.24) <0.001 

Unknown father 14,189 1.68% 212 2.71% 14,401 1.69% -0.02 (-0.03,0.00) 0.022 

    846,658 100% 7,809 100% 854,467 100%    

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

 

 

 

 

 

 

 

 

 

 

 

 



    

Table 2: Multilevel linear regression model - standardised test scores 

  Model 1  Model 2  Model 3  

  

z score difference 

(95% CI) p 

z score difference 

(95% CI) p 

z score difference 

(95% CI) p 

Child gender Female (ref)  (ref)  (ref)  
Male -0.13 (-0.14,-0.13) <0.001 -0.13 (-0.14,-0.13) <0.001 -0.12 (-0.12,-0.11) <0.001 

        
Child age at 

immigration 

Born in Denmark (ref)  (ref)  (ref)  
]0-6] -0.06 (-0.07,-0.05) <0.001 -0.08 (-0.09,-0.07) <0.001 -0.03 (-0.04,-0.02) <0.001 

]6-12] -0.46 (-0.47,-0.44) <0.001 -0.50 (-0.52,-0.49) <0.001 -0.22 (-0.24,-0.20) <0.001 

]12-18] -0.96 (-1.00,-0.93) <0.001 -1.02 (-1.05,-0.98) <0.001 -0.54 (-0.58,-0.49) <0.001 

        
Parental regional 

origin 

MENA -0.52 (-0.53,-0.51) <0.001 -0.50 (-0.51,-0.49) <0.001 -0.28 (-0.29,-0.27) <0.001 

Former Yugoslavia -0.40 (-0.42,-0.38) <0.001 -0.39 (-0.41,-0.37) <0.001 -0.19 (-0.21,-0.18) <0.001 

Denmark (ref)  (ref)  (ref)  
Other -0.15 (-0.16,-0.15) <0.001 -0.15 (-0.16,-0.15) <0.001 -0.06 (-0.06,-0.05) <0.001 

        
Parental 

trauma*region 

MENA -0.14 (-0.17,-0.11) <0.001 -0.12 (-0.15,-0.09) <0.001 -0.03 (-0.06,0.00) 0.057 

Former Yugoslavia -0.06 (-0.13,0.00) 0.052 -0.03 (-0.09,0.03) 0.367 0.04 (-0.02,0.10) 0.177 

Denmark -0.35 (-0.60,-0.10) 0.006 -0.29 (-0.53,-0.04) 0.023 -0.13 (-0.36,0.10) 0.274 

Other -0.38 (-0.44,-0.32) <0.001 -0.36 (-0.42,-0.30) <0.001 -0.17 (-0.23,-0.11) <0.001 

        
Parental 

psychiatric 

diagnoses 

None   (ref)  (ref)  
SMI   -0.17 (-0.19,-0.15) <0.001 -0.03 (-0.05,-0.01) <0.001 

Other diagnosis   -0.21 (-0.21,-0.20) <0.001 -0.09 (-0.10,-0.09) <0.001 

        
Maternal SES Unemployed/outside labour market     (ref)  

Lower-skilled, paid employment     0.08 (0.08,0.09) <0.001 

Self-employed     0.25 (0.24,0.26) <0.001 

Highly-skilled, paid employment     0.36 (0.36,0.37) <0.001 

Missing SES     -0.16 (-0.19,-0.14) <0.001 

        
Paternal SES Unemployed/outside labour market     (ref)  

Lower-skilled, paid employment     0.11 (0.10,0.11) <0.001 

Self-employed     0.21 (0.20,0.22) <0.001 

Highly-skilled, paid employment     0.41 (0.40,0.42) <0.001 

Missing SES     0.03 (0.01,0.05) 0.006 



    

Unknown father     0.07 (0.05,0.08) <0.001 

        
Age-grade 

congruence 

  

-1 year or more     0.04 (0.03,0.05) <0.001 

In year     (ref)  
+1 year     -0.19 (-0.19,-0.19) <0.001 

+2 years or more         -0.28 (-0.30,-0.25) <0.001 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    

Table 3: Multilevel linear regression model - stratified analyses by subject and gender 

  Danish reading  Mathematics  Girls  Boys  

  

z score difference 

(95% CI) p 

z score difference 

(95% CI) p 

z score difference 

(95% CI) p 

z score difference 

(95% CI) p 

Child gender Female (ref)  (ref)      
Male -0.21 (-0.21,-0.20) <0.001 0.01 (0.01,0.02) <0.001     

          
Child age at 

immigration 

Born in Denmark (ref)  (ref)  (ref)  (ref)  
]0-6] -0.06 (-0.08,-0.05) <0.001 -0.04 (-0.05,-0.03) <0.001 -0.05 (-0.06,-0.03) <0.001 -0.06 (-0.08,-0.05) <0.001 

]6-12] -0.60 (-0.62,-0.58) <0.001 -0.20 (-0.21,-0.18) <0.001 -0.47 (-0.49,-0.45) <0.001 -0.47 (-0.49,-0.44) <0.001 

]12-18] -1.14 (-1.18,-1.10) <0.001 -0.42 (-0.48,-0.36) <0.001 -1.02 (-1.07,-0.97) <0.001 -0.94 (-0.99,-0.88) <0.001 

          
Parental 

regional 

origin 

MENA -0.54 (-0.55,-0.53) <0.001 -0.48 (-0.49,-0.46) <0.001 -0.56 (-0.57,-0.54) <0.001 -0.50 (-0.51,-0.48) <0.001 

Former Yugoslavia -0.40 (-0.42,-0.38) <0.001 -0.43 (-0.45,-0.40) <0.001 -0.43 (-0.46,-0.41) <0.001 -0.40 (-0.43,-0.38) <0.001 

Denmark (ref)  (ref)  (ref)  (ref)  
Other -0.15 (-0.16,-0.15) <0.001 -0.16 (-0.16,-0.15) <0.001 -0.16 (-0.17,-0.16) <0.001 -0.16 (-0.17,-0.15) <0.001 

          
Parental 

trauma 

*region 

  

MENA -0.15 (-0.18,-0.12) <0.001 -0.10 (-0.14,-0.07) <0.001 -0.12 (-0.16,-0.08) <0.001 -0.16 (-0.20,-0.12) <0.001 

Former Yugoslavia -0.06 (-0.12,0.01) 0.095 -0.05 (-0.13,0.02) 0.174 -0.03 (-0.11,0.05) 0.468 -0.07 (-0.16,0.01) 0.093 

Denmark -0.33 (-0.59,-0.06) 0.015 -0.36 (-0.66,-0.07) 0.016 -0.48 (-0.78,-0.17) 0.002 -0.21 (-0.56,0.13) 0.220 

Other -0.36 (-0.43,-0.29) <0.001 -0.43 (-0.50,-0.36) <0.001 -0.39 (-0.47,-0.32) <0.001 -0.38 (-0.46,-0.30) <0.001 

MENA, the Middle East and North Africa; F. Yugoslavia, Former Yugoslavia; Other, remaining countries 

 

 

 

 

 

 

 

 



    

 

Figure 1: Mean test score difference, model 1  

 

 



    

Figure 2: Mean test score difference, subject and gender stratified analyses 
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