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4 General introduction

4.1 Historical, legal and political backdrop

The number of people who have been forced to flee their homes due to conflict, war and persecution,
surpassed, for the first time in history, 100 million in the spring of 2022 according to the UNHCR [1]. The
number has increased rapidly in the last decade, not least because of the 2011 civil war in Syria and the
recent outbreak of war in the Ukraine. Over half of the 100 million forcefully displaced consist of
internally displaced persons (IDP), while about one third are refugees [2], the majority of which reside in
low- and middle-income countries (LMIC) adjacent to the conflict-affected countries they have escaped,
often with limited access to work, housing and basic services such as healthcare and education [2—-4].
Around 16% live in high-income countries (HIC), where, even despite the availability of resources and
existence of legal frameworks and institutions to safeguard rights, they often continue to face various
hardships in securing basic needs [2,3,5]. Climate change will likely contribute to increased migration in
the upcoming decades by disrupting livelihoods and constraining access to key resources such as water
and fertile land, particularly in LMIC [6-8].

The main international legal documents enshrining the rights of refugees and asylum seekers (RAS) are
the 1951 UNHCR Refugee Convention and its 1967 Protocol [9]. Within the European Union (EU), the
Receiving Directive, which was revised in 2013, goes further in specifying the rights of RAS and the
responsibilities of recipient countries by articulating minimum standards in the reception period [10].
Particular attention is paid to vulnerable persons defined through article 21 in the Directive as:

...minors, unaccompanied minors, disabled people, elderly people, pregnant women, single parents
with minor children, victims of human trafficking, persons with serious illnesses, persons with
mental disorders and persons who have been subjected to torture, rape or other serious forms of

psychological, physical or sexual violence, such as victims of female genital mutilation... [10].

Article 11 in the Directive states in its opening paragraph that “[T]he health, including mental health, of
applicants in detention who are vulnerable persons shall be of primary concerns to national authorities”.
Health is also central to article 17 and 19 in the Directive. More broadly, refugees’ right to “the highest
attainable standard of physical and mental health” is embedded in the World Health Organization’s
Constitution, first articulated in 1946 [11]. The focus of the WHO’s constitution is of course not on
refugees or refugee health per se, but rather on the inalienable and fundamental right to health for all

humans.
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The surge in the number of refugees arriving in Europe in the years following the outbreak of the Syrian
civil war in 2011 propelled migration and migration-related issues to the top of the policy agenda across
the continent. The sheer number of refugees arriving, especially in the peak year of 2015, overwhelmed
reception systems, tended to polarize political, public and media discourse and caused a hardening of
refugee policies and border patrol [3,4,12]. In the process, international conventions and human rights
came under attack or were pushed aside, somewhat depending on the political landscape within the
European countries [5,12]. Partly as a consequence of the heterogeneity of this landscape and partly as a
consequence of differences in existing healthcare systems, the availability of resources and the extent of
refugee influx, notable variations exist in the access to and delivery of healthcare to RAS across Europe
[13].

In Norway, increasing attention has been given to migrants’ health in general and RAS’ health in
particular in recent years as illustrated through several policy decisions, government strategic objectives
and reports:

1) The Government White Paper number 30 (2015-2016) which includes the following stated
objectives: i) enhance knowledge on the health of asylum seekers in the early reception phase,
and ii) assess the use of health- and welfare services by asylum seekers [14].

2) The Government’s strategy for integration for 2019-2022 (Integration through knowledge),
wherein immigrant health is a clearly stated strategic objective [15].

3) The Directorate of Integration and Diversity’s 2021 report on indicators for integration
(Indikatorer for integrering - Tilstand og utviklingstrekk ved inngangen til 2021), which

devoted additional attention to migrants’ health compared to past reports [16].

4) The new ‘Law on integration through education, training and work’, which entered into force
in 2021 and introduced a mandatory new life skills course as part of the Norwegian
Introduction Program [17]. Central to the new course is a 10-hour module on ‘Migration,
health and diversity”” which focuses on various aspects of physical and mental health in the
early phase of resettlement (e.g. normal psychological reactions to stress, health literacy and

understanding how the healthcare system in Norway works).

5) The report following the investigation of the tragic drowning death of a Sudanese refugee
woman and her two children in Tromsg in 2019, which highlighted the risk of serious mental
illness going undetected in newly arrived family-reunification refugees unless systematically
investigated [18]. This risk was particularly underlined in the context of the many stressors

refugees face in the early resettlement period—e.g. adapting to a new culture and learning a
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new language, establishing social networks and support systems, and trying to secure a job and

gain financial stability.

In practice, it is the responsibility of the local health authorities in municipalities hosting RAS to assess
the need for and provide healthcare services to RAS in Norway. The Norwegian Directorate of Health has
established guidelines for health assessments to be done in the early resettlement phase, which the local
health authorities can utilize to ensure health needs are detected [19]. Importantly, though, the
recommended guidelines are just that, recommendations. The extent to which RAS are offered and
undergo health screening in reality is uncertain, although one report suggests most municipalities offer
some form of health assessment within 3 months of resettlement [20,21]. Furthermore, the guidelines state
that potentially traumatic experiences (PTEs) and mental health should only be inquired about if deemed
necessary based on existing information. There are no available studies that have systematically evaluated
how frequently health care personnel go into these topics in reality. Part of the reason why screening for
PTEs and mental health is optional may be that the effectiveness of these types of screens in identifying
different trajectories of mental health, functioning and integration is still uncertain, which is one of the
major challenges facing refugee research today [3,5,22,23]. For even as refugees constitute a vulnerable
group, they are also a highly resilient one, with evidence suggesting most refugees manage to navigate
through the psychologically taxing and tumultuous resettlement period without the need for any mental
health care intervention [24,25]. Nonetheless, as will be detailed below, the burden of mental health
problems is notably higher in refugee populations compared to non-refugee populations, and there is some
evidence indicating that (mental) health may play an important role in explaining why refugees lag behind

other migrant groups in terms of labor market integration, even many years after resettlement [26-28].

The larger REFUGE project, of which the present thesis is constituent part, must be seen against the above
backdrop. Specifically, an overarching aim of the REFUGE project is to help close the knowledge gap on
how health, and in particular mental health, is linked to trajectories of integration, explored in the context
of pre-, peri- and post-migrations stressors. The aims of the studies in the present thesis are to lay
methodologically robust groundwork focusing on the burden of mental ill health in different refugee
populations as well as identify important risk and protective factors thereof. In doing so, the studies will
help prepare for the second phase of the REFUGE project, namely, the linking of self-report data on
(mental) health and migration-related stress to longitudinal registry-based data on health and labor market
participation. The REFUGE project was initiated in the aftermath of the outbreak of the Syrian civil war
and the subsequent exodus of refugees, some of whom ended up in Norway and Sweden. The close
collaboration between the Swedish Red Cross University College (RKH) in Sweden and the Norwegian

Centre for Violence and Traumatic Stress Studies (NKVTS) in Norway has resulted in two
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methodologically almost identical studies being conducted in these two countries: the Resiliency, Mental
Health and Social Participation among Refugees (RMSR) study at RKH, and the REFUGE study at
NKVTS. The close collaboration presents a strong opportunity for cross-country comparisons and
explorations of the reliability and validity of some of the most frequently used measures for mental health
in research on refugee populations [29]. The present thesis consists of three studies conducted on data
from the REFUGE-study in Norway—all on adult refugees from Syria—and two studies from the RMSR
project in Sweden, one on adult refugees from Syria, and the other on adolescent refugees from Syria, Iraq

and Afghanistan.

4.2 The Syrian civil war

In March 2011, the Syrian government violently cracked down on a public demonstration in reaction to a
group of teenagers being arrested for anti-government graffiti in the town of Daraa [30]. The conflict
quickly escalated and descended into civil war forcing millions of Syrians to flee their homes and many to
cross international borders and become refugees. The number of refugees escaping into neighboring
countries like Turkey, Lebanon and Jordan increased dramatically in the ensuing years with a relatively
high number attempting to reach the European continent via Turkey and the Mediterranean sea [31]. In
2015, Syrian refugees constituted more than half of all new refugees in the world [2]. The number of
arrivals to Europe, and especially Greece, also increased markedly in 2015, with the number of first-time
asylum applications by non-EU citizens reaching 1.2 million, of which the vast majority were Syrians
[32]. Slightly over 30,000 asylum seekers, mostly Syrians, arrived in Norway in 2015 [33], and of these,
more than 5,000 were unaccompanied refugee minors, URMs [34]. In comparison, Turkey, which is one
of the countries hosting the greatest number of refugees globally, received close to 1,000,000 refugees
from Syria in the same year [31], and as of summer 2022, an estimated 3.6 million Syrian refugees live in
the country [30]. With Syrian President Bashar al-Assad still in power and having regained control over
large swaths of Syrian territory, there is currently limited prospects of the more than 6 million Syrian
refugees returning home [35]. In total, the estimated death toll from the Syrian civil war is 400,000,

though this number could be substantially higher [35].
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4.3 Epidemiological research on refugee mental health—a brief history

Historically, systematic, large-scale investigations of the mental health of refugees were limited prior to
the late 1970s and early 1980s, even though preliminary epidemiological evidence on the high prevalence
of mental illness in refugee populations was published as early as 1960 by the Norwegian doctor and
Holocaust survivor Leo Eitinger [36]. However, starting in the late 1970s, several factors converged to
mark the start of the modern era of epidemiological research on refugees and conflict-affected populations
[37]. Specifically, the international ban on torture, the large number refugees fleeing the wars in Vietnam,
Cambodia and Laos and resettling in Western countries, and the introduction of post-traumatic stress
disorder (PTSD) in the third edition of the Diagnostic and Statistical Manual of the American Psychiatric
Association, DSM-I111 [38] all contributed to what would become an rapidly expanding research field in
the following decades [39,40]. The introduction of the PTSD diagnosis and the subsequent exponential
rise in the number of studies based on or inspired by the psychotraumatologic perspective have at times
caused considerable debate, with critical voices arguing that the psychotraumatological approach
medicalizes what by many are considered normal reactions to the extreme situations of war and trauma
[41,42]. Nonetheless, PTSD, together with depression, are the most heavily studied mental health
problems in refugees and conflict-affected populations to date [43], typically in the context of pre-
migration PTEs (e.g. exposure to violence and torture, fleeing under life-threatening conditions, separation

from family and friends, and prolonged stays in unsafe and overcrowded camps [3]).

In the last decade or so, however, the traditional strong focus on the link between pre-resettlement PTEs
and mental ill health has increasingly been challenged as too simplistic to adequately capture the intricate
web of determinants of refugee mental health and for relying too heavily on an individualistic and deficit
model of health [44-46]. In parallel, and partly as a consequence, a growing number of studies have
recently started to explore how pre- and post-resettlement factors interact to shape mental health [29,47],
as well as conceptualize and study mental health not as the absence of illness and disease, but as a state of
positive feelings and positive functioning—i.e. positive mental health [48,49]. Defining and measuring
positive mental health, however, is not straightforward [50]. Within refugee research, the concepts of
subjective well-being (SWB), quality of life (QoL) and life satisfaction have all been used to
operationalize positive mental health, however, these overlapping concepts are often defined and used
differently across studies [51-53]. Importantly, though, central to all three concepts is that the focus is not
on the presence or absence of disease or mental ill health, rather, the focus in on individuals’ experiences
of positive mental health states (e.g. happiness, a sense of fulfillment and cheerfulness). Although most
studies included in the present thesis focus on mental ill health, study number five explores subjective

well-being and how post-migration stress is linked to well-being.
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4.4 Mental health, refugees and culture

The theoretical underpinnings and methodological approach of the present thesis is solidly anchored in the
field of epidemiology and biomedicine. Epidemiological research has arguably contributed substantially to
current understanding of mental health in refugee populations [37]. Nonetheless, several core concepts
central to good epidemiological research, especially concepts relating to validity, are challenged when
confronted with the extreme diversity that characterizes refugee populations. Refugees come from a wide
range of cultures and traditions, and their experiences, understandings and expressions of mental health
and distress are highly heterogeneous, and often not neatly aligned with illness models in biomedicine and
the diagnostic frameworks for taxonomizing mental illnesses created in this tradition [54-56].
Consequently, many of the instruments frequently used to operationalize and measure mental (ill)
health—given that they focus on key criteria as set out in these diagnostic frameworks—may yield data
with low validity in refugee populations, as reactions considered abnormal in one culture might be
considered normal in another. Some of the more ardent critics of how research on refugees and conflicted
affected people has developed in the last decades, have even raised more fundamental concerns as to the
legitimacy of the field’s methodology and aspirations overall, suggesting that the biomedical approach
should be used with great caution when applied across cultures, if at all [42,57]. The intensity of this
fundamental debate has abated in recent years, though the debate has helped ingrain the importance of
transcultural considerations when conducting research on refugees—e.g. how do local illness models and
idioms of distress potentially affect study operationalizations and measurements of mental health, what are
optimal and valid cut-off values when using questionnaire-based instruments to measure mental ill health,

and how may stigma influence reporting and findings [37].

With this as a backdrop, even if the present thesis relies heavily on the concepts and methodologies of
epidemiology and biomedicine, | have tried, whenever possible and appropriate, to engage in what has
been described as “culturally informed epidemiological research” [58], especially in the later articles of
the thesis. In particular, study 1V attempts to bring in and reflect on important transcultural issues when
investigating the connection between chronic pain and mental ill health in adult refugees from Syria.
Nevertheless, existing guidelines and requirements for publications in biomedical and epidemiological

journals limit the space available to go into in-depth discussions on these issues.
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4.5 Blind men and an elephant

I would like to conclude the General introduction with the parable of the blind men who try to grasp the
essentials of an elephant by touching different parts of it—one the trunk, another the ears and a third the
tail. Their different exposure to reality, and their inability to see the reality exposed to others, result in a
brawl wherein each man feverishly defends his own understanding of the elephant whilst denouncing that
presented by others (at least this is how one version of the parable goes). The point being that humans tend
to get so fixated on their own experiences and perspectives, that they fail to acknowledge other
perspectives that may be of equal relevance and value.

The present thesis explores refugee mental health and important risk and protective factors thereof.
Compared to describing an elephant, the task of understanding the myriad factors that shape refugee
mental health is an infinitely more challenging task, and the thesis only explores a small part of this
complex meshwork of factors. The centrality given to pre-arrival characteristics and especially pre-arrival
PTEs, should not be interpreted as suggesting other factors—e.g. factors related to the post-migration
environment and resettlement country policies—may not be of equal or even greater importance to
refugee mental health [59]. Nonetheless, in order to understand an elephant in its totality, it is of vital
importance to have thorough and detailed knowledge of its constituent parts. Thus, | may be similar to one
of the blind men in that | focus on the tusk, say, of the elephant, though I really want to avoid the pitfall of

claiming that this tusk is the best representation of the whole elephant or even the most essential part of it.

The reality is, of course, that an understanding of refugee mental health requires looking at a multitude of
factors spanning a broad range of interwoven elements and constructs. It is necessary to look at factors
intrinsic to the refugee him or herself (e.g. socioeconomic variables and history of mental illness),
characteristics of the country, culture and social systems left behind (e.g. illness models and gender roles),
PTEs before and during flight (e.g. torture and sexual violence), and an infinite number of contextual
factors characterizing the situation in the country (s)he has migrated to (e.g. integration policies and
discrimination). Historically, there has at times been considerable disagreements as to which of these
factors are more important to understanding mental health in refugees [40], although the predominating
view today is that refugee mental health can only be understood through integrating all of these factors in
a holistic manner [3,59,60]. Even if parts of the present work may suggest a certain myopia in its emphasis
on pre-arrival elements, the overarching aim of the work is to contribute with methodological robust

evidence that can further the holistic agenda.
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5 Background

5.1 The burden of mental ill health in refugee populations—a summary

A large number of studies have documented elevated levels of the most commonly investigated mental
health disorders (i.e. PTSD, depression and anxiety) in adult refugee populations compared to general,
non-refugee populations [61-63]. The same has been shown in refugee children and adolescents [64,65].
There is, however, large variations in prevalence estimates across individual studies [66,67], which is
partly thought to be related to methodological differences—e.g. recruitment strategy and whether self-
report data or clinical interviews have been utilized [39,68]. Major review articles repeatedly underline the
need for additional studies with more robust methodology than has hitherto been the norm in the field, so

that prevalence estimates are less confounded by methodological noise [39,64,66].

5.1.1 Mental illness in adult refugee populations

The estimated PTSD prevalence in adult refugee populations found in major meta-analyses tend to
converge around 30% [39,43,66], although some have come up with lower overall estimates [69,70]. The
estimates vary considerably across individual studies within these meta-analyses ranging from around
10% in the lower end to above 80% in the higher end [66]. In studies done exclusively on refugees from
Syria following the outbreak of the civil war, a similar overall estimate of 30% was reported in a meta-
analysis by Nguyen et al. in 2022 which focused on Syrian refugees resettled in high-income, Western
countries [71]. A somewhat higher estimate of 40% was reported in a 2020 review by Peconga et. al.
which included both refugees and asylum seekers, and placed no restrictions on whether the Syrian
refugees were resettled in low, middle or high-income countries [72]. Again, notably different prevalence
estimates were reported across the studies included in these two reviews, ranging from around 12% in a
study on Syrian refugees in Germany [73] to over 80% in a study on Syrian refugees in Istanbul, Turkey
[74]. More recent studies have reported both lower [75] and higher [76] prevalences than the 30-40%

reported in the above two meta-analyses on adult refugees from Syria.

The prevalence of depression in adult refugee populations reported in meta-analyses is similar to that of
PTSD, i.e. around 30% [39,43,66]. As with PTSD, there is great variation in the reported estimates across
individual studies, ranging from under 5% [69,77,78] to around 80% [79]. In fact, there is even
considerable variation in the overall estimates when comparing different meta-analyses with each other
[61], going from 5% at the lower end [69] to close to 50% at the upper end [80,81]. With respects to adult
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refugees from Syria following the civil war, the aggregate prevalence of depression reported by Peconga
et al. was 40%, and there was less variation across studies included in the review for depression compared
to for PTSD [72]. The meta-analysis by Nguyen et al. reported an overall estimate of 31%, and there was
a larger heterogeneity within their included studies, ranging from 15% [82] to 55% [83]. A recent large

study on Syrian refugees in Turkey found a prevalence of about 35% [75].

It is a bit more difficult to summarize prevalence findings on anxiety in adult refugee populations, partly
because there is less available evidence, and partly because anxiety disorders are defined differently across
reviews—e.g. sometimes PTSD is defined as part of anxiety disorders and sometimes it is not. Several
reviews have concluded that the prevalence of anxiety disorders is moderately lower than that for PTSD
and depression, lying somewhere between 10 and 20% [43,69,70]. Others conclude that the prevalence is
comparable at roughly 30% or potentially higher [66,81]. For the two meta-analyses on adult Syrian
refugees—i.e. the Peconga et al. and Nguyen et al. reviews—the prevalence estimates were around 30%
[72] and 40% [71], respectively, ranging from 14% [73] to 60% [84] in the review by Nguyen et al. [71].

5.1.2 Mental illness in refugee children and adolescents

As of the end of 2021, there were close to 37 million displaced children and adolescents worldwide of
which over 12 million where refugees according to UNICEF [85]. Despite constituting over 40% of the
world's forcibly displaced people [2], there has up until recently been fairly scant available evidence on
the prevalence of mental illness in refugee children and adolescents [64]. Moreover, due to large
variations in methodology, meta-analytic prevalence estimates have been difficult to calculate [67].
Several large reviews in recent years have helped push the field forward, providing a thorough update of
prevalence numbers based on accumulated available evidence [64,67]. The prevalence for anxiety,
depression and PTSD do not converge smoothly across these and prior reviews, much like in review
studies in adult refugee populations. In a 2019 review by Kien et al., the interquartile ranges for anxiety
and depression went from about 10% to about 30% whereas for PTSD, there was a higher estimate range:
from 19% to over 50%. Significantly lower estimates for all three disorders were reported in a more recent
review by Blackmore et al. from 2020, which only included studies that estimated prevalence through
clinical interviews (i.e. studies relying on self-report data were excluded) and where certain other
methodological criteria had to be met [64]. In the Blackmore et al. review, the estimated prevalence of

PTSD was slightly over 20%, whereas the prevalence for depression and anxiety was around 15%.
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5.1.3 Methodological considerations in exploring prevalence estimates

Several main conclusions may be drawn from the available evidence on the burden of mental ill health in
refugee populations. First and foremost, there is consistent evidence that the prevalence of PTSD,
depression and anxiety is markedly higher in refugees than in non-refugee general populations both for
adults and children, especially for PTSD. This highlights that recipient countries and healthcare providers
need to be alert to and cognizant of the mental health needs of this vulnerable yet resilient population in
order to ensure that needs are detected and addressed with appropriate strategies and interventions.
Another main conclusion that may be drawn is that markedly different prevalence estimates are reported
for all disorders across studies, and even across meta-analyses [39,61,66,72]. In some ways, this may be
unsurprising given that refugees differ across a number of key factors known to be important to mental
health: characteristics of the country they are fleeing (e.g. culture, religion and belief systems,
understanding of health, education level and socioeconomic parameters); type and intensity of conflict
they have escaped; the length of and risks associated with the routes of escape; and a whole range of
factors related to the resettlement countries and their policies. Interestingly, however, even when
prevalence estimates are compared between studies where some of these factors are held constant—i.e. by
comparing refugees fleeing the same conflict and through similar routes—there is a surprising degree of
variation in estimates as illustrated by the abovementioned review article by Peconga et al. on adult
refugees from Syria [71,72].

This heterogeneity in the estimated burden of mental ill health even within the same refugee population
(i.e. the same as in all originating from Syria) supports what has already been found in previous reviews,
namely, that methodological factors appear to play an important role in explaining the variation in
prevalence estimates. In their landmark review article from 2009, Steel et al. examined and tried to
quantify the contribution of methodological factors to the variance of prevalence estimates across studies
for PTSD and depression [39]. Important findings from this review were that the prevalence tended to be
inversely related to sample size (i.e. lower estimates in large samples) and higher if questionnaire data was
used versus if diagnostic interviews were used. The latter finding was also reported in a review article by
Charlson et al. in 2019, which concluded that questionnaire-based studies tend to inflate prevalence
estimates with 50-100% [70]. In the Steel et al. review, there was also evidence that the choice of
sampling strategy was associated with prevalence, specifically, that nonrandom, convenience samples
tended to yield higher estimates than if samples were chosen based on probability/random sampling
strategies. The importance of sampling strategy has been stressed by several other major reviews

[43,66,67], and all encourage that future studies move away from convenience sampling if possible.
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Another source of methodological heterogeneity within the pool of questionnaire-based studies, is that
many different instruments exist for any given mental illness [86]. Moreover, even for studies using the
same instrument, different cut-offs or criteria to define caseness are frequently applied across studies. This
is well illustrated by the six studies on PTSD among Syrian refugees summarized in the Peconga et al.
review which measured PTSD with the Harvard Trauma Questionnaire, HTQ [72]. Across the six studies,
PTSD caseness was defined in three different ways, with two studies using symptom cluster criteria, three
using a cut-off score of 2.5 and one using a cut-off score of 2.06. Interestingly, even for the three studies
using the 2.5 cut-off, the estimated prevalence was notably different spanning from 35% in a study from
the Kurdistan region in lraq [87] to 65% in a study from Hungary [88], despite the study populations being
similar in terms of exposure to PTEs and sociodemographic variables. There were, however, other key
differences, not least that participants in the Hungarian study were asylum seekers recruited at the
Hungarian-Serbian border whereas participants in the Irag study were UNHCR registered refugees living
in a refugee camp. These two studies may well illustrate another methodological challenge with using
mental health screening instruments, namely, that these instruments cannot easily distinguish temporary
distress reactions caused by contextual stressors (e.g. harsh and protracted detentions, uncertain asylum
outcomes and lack of daily structure and purpose) from more deeply rooted and potentially long-lasting
psychological reactions that could develop into debilitating mental illness [3,23].

As alluded to in the General introduction, applying standardized instruments across different settings,
populations and cultures in order to measure underlying mental health constructs requires careful
reflection. Historically, there has been a lack of robust psychometric evidence to evaluate transcultural
validity and appropriate cut-off values across contexts [89,90], although the number of studies
investigating these topics have increased in the last decade or so [91-97]. For example, the HTQ was
initially developed from research on refugee populations in Southeast Asia [98]. Nonetheless, the optimal
cut-off value to define PTSD caseness obtained in this study (> 2.5) is commonly adopted in studies on
very different refugee populations without much empirical evidence to support that this is appropriate
[95]. Of the evidence that does exist, results and conclusions are at times quite incongruent [89-91,99],
with some studies suggesting that the construct validity of both the HTQ and Hopkins Symptom Checklist
(HSCL) scales are fairly robust across cultures [99], whereas others conclude the opposite [89,91].
Similarly, studies on the validity of one of the most frequently used measures of PTSD in refugee children
and adolescents, the Children Revised Impact of Event Scale, CRIES-8 [100-102], are also not neatly
aligned in their conclusions [103,104]. There is less available evidence overall to evaluate the scale’s

validity compared to for example the HTQ or HSCL scales.
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The push to rid prevalence estimates of methodological noise in order to reach more accurate and
consistent estimates across studies, should not make researchers forget or underestimate the complexity
and context-dependency of the phenomena under study. That is, a plethora of theory and available
evidence suggest that prevalence estimates of mental illness will likely vary notably between contexts
because there are so many contextual factors that influence mental (ill) health, e.g. the length and brutality
of the conflict in question, flight routes, the asylum process, post-resettlement realities and hardships as
well as numerous factors characterizing the country and culture refugees have fled. Thus, it has been
argued that new methodologically robust epidemiological research exploring the mental health burden
across various populations and settings are constantly needed in order to inform healthcare providers and
policymakers on how to best address the mental health needs for a given population in a given context
[37]. The REFUGE project in general, and a core part of the present thesis in particular, aim at doing just
that: assess the burden of mental ill health and important risk and protective factors thereof in a
methodological rigorous way for adult and adolescent refugees resettled in Norway and Sweden, the vast
majority of which come from Syria.

5.2 Risk and protective factors of mental (ill) health in refugee populations

5.2.1 Potentially Traumatic Experiences (PTES)

Historically, research on refugee mental health has had a strong focus on the now well-established
associations and likely causal links between exposure to pre-resettlement PTEs and mental ill health
[39,66,105]. Even if a fairly large number of studies have provided evidence in support of this link over
the years [105], the lack of agreed upon and standardized ways to measure PTESs has been a problem in the
field [22,105,106]. In an attempt to address this problem, researchers at the Red Cross University College
in Sweden designed a 16-item scale focusing on important PTEs before and during flight [107]. The scale
was developed after a thorough review of the literature, consultation with experts and pilot testing with
refugees in a clinical setting. A few meta-analyses have attempted to address the same problem by
retrospectively standardizing the various measures used and their associations with mental health [39,66].
Most notably, in 2009 Steel et al. devised the concept of PTE adversity ratio (PTE-AR), operationalized
as the ratio of experienced PTESs to the number inquired about [39]. In their review, Steel et al. found very
strong evidence of a positive dose-response association between PTE-AR and both PTSD and depression.

More recent studies have investigated PTEs and the association between PTEs and mental (ill) health
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using latent class analysis, and found that exposure to PTEs tend to cluster into three [108] or four [22]

subgroups, each with different links to mental health.

Fewer studies exist on the association between PTEs and mental health in child and adolescent refugees,

though available evidence supports a similar relationship there [109-111].

5.2.2 Post-migration stress

As already highlighted, the historical focus on the links between pre-resettlement PTES and mental health
has at times been criticized for failing to incorporate and take sufficient account of a whole range of other
important determinants of mental health, not least those related to the post-resettlement environment
[112]. Important post-migration stressors include, but are not limited to economic hardships,
discrimination, social exclusion and lack of resettlement country specific skills (e.g. language). Partly as a
consequence of the focus on PTEs before and during fight in the past literature, the last decade or so has
witnessed a sharp increase in the number of studies investigating post-migration stressors both as
independent risk factors for mental ill health and as important modifiers of the adverse effects of pre-
resettlement PTEs on mental health [59,60,113]. It is a bit challenging to succinctly summarize the
findings from these studies given the high number of studies conducted and the variety of stressors
investigated. Overall, the stressors found to have the strongest link to mental ill health include financial
difficulties, unemployment, lack of social networks/social isolation, discrimination and language
difficulties [47,113,114]. Similar to PTEs, however, there has not been any established standards as to
how post-migration stressors should be measured, which led the abovementioned researchers at the
Swedish Red Cross University College to develop and validate a new scale (the Post-Migration Stress
Scale) in the early phases of the RMSR-project [115]. With more and more evidence becoming available
both on the independent risks of mental ill health conferred by post-migration stressors as well as the
importance of post-migration stressors as moderators of the adverse mental health effects of pre-migration
PTEs, it is increasingly recognized that only by incorporating all stressors related to the refugee
experience can one really start to grasp the complex and interwoven factors influencing mental health and
mental health trajectories [3,46,60]. Moreover, since many of these factors are highly dependent on, for

example, the country and time-period of resettlement, there is a need for context-specific knowledge [37].

5.2.3  Social support

It is well established that social support is positively associated with health in general and mental health in

particular, both for refugee and non-refugee populations and that this is partially due to the stress buffering
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effects of social support [48,116-118]. However, findings on the potential moderating role of social
support in the adverse association between post-migration stressors and mental health are inconsistent in
studies on refugees. In one study on Afghan refugees in the US, social support was not found to moderate
the negative effects of discrimination on psychological distress [119]. However, social support was found
to be an important moderator between resettlement stress and depression in the Canadian Refugee
Resettlement Project [25]. Further research might help clarify these somewhat inconsistent results, and
also explore whether the buffering effects of social support are more important for some post-migration

stressors than others.

5.2.4 The risk associated with being an unaccompanied refugee minor (URM)

Given that the childhood and adolescent periods are critical for cognitive, emotional and social
development, ideally in a safe and nurturing environment, major disruptions in this period may confer a
particular risk of adverse consequences, both for mental health and more broadly [120]. Going through the
disruptive experiences associated with being a refugee is challenging for a child/adolescent even in the
presence of a caregiver. Though for a sizable number of refugee minors, the journey and resettlement
process have to be tackled without the accompaniment of a protective caregiver or adult [121]. This group
of unaccompanied refugee minors (URMSs) face even greater risks, including exposure to sexual
exploitation and abuse. As highlighted in a recent review by Oldroy et al. [122], there is a need for further
studies with robust designs on URM s to increase our understanding of this at-risk group and how mental

health is influenced by the various experiences and hardships they go through [111,123].

5.3 Pain and mental health in refugee populations

An abundance of evidence exists in non-refugee populations on the associations between mental ill health
and somatic distress in general, and pain in particular [124—128]. This interconnectedness of psychological
distress and physical symptoms is thought to be linked to genetic factors, shared physiological and

neurochemical pathways, as well as environmental factors [129,130].

A fairly large number of studies have documented elevated levels of pain in selected groups of refugees
such as torture-exposed refugees or refugees in treatment for mental illness [131-136]. Even though
prevalence estimates of pain vary across these studies, most are in the range of 60-90%. Given that pain is

a known long-term consequence of torture [137], the high prevalence of pain in torture-exposed refugees
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is not surprising. Similarly, the elevated prevalence of pain found in clinical samples may be partly
because, as a group, refugees in treatment likely have high traumatic exposure, including exposure to
torture and physical violence with potential subsequent issues with pain. Importantly, though, considering
the abovementioned strong links between mental ill health and pain documented in non-refugee
populations, another reason for the elevated levels of pain found in clinical samples of refugees may be

related to mental illness and high levels of mental distress overall.

Surprisingly, there is a paucity of research on pain and the link between pain/somatic distress and mental
health in general, unselected, refugee populations given the well-known elevated prevalence of mental
illness in this population. Of the available evidence, one two-wave, longitudinal study on adult refugees
from Syria in Norway found the prevalence of chronic pain to be around 30%, and further, that chronic
pain was linked to mental ill health but only at the follow-up measurement [138]. Strong associations
between somatic distress, although not pain in particular, and mental ill health (i.e. anxiety, depression and
PTSD) were also documented in several large studies on refugees or people affected by conflict in Turkey
[139], Georgia [140] and the Ukraine [141].

Exploring the co-occurrence of psychological and somatic distress across ethnic and cultural groups may
be particularly challenging given that distress is experienced, represented and expressed differently in
different populations [54,142]. For refugees from Syria and other Arabic countries, stigma surrounding
psychological distress and mental illness may also play a role [143]. Specifically, and with the risk of
oversimplifying, the expression of certain negative emotions that may be labeled as psychological or
psychiatric is not well accepted in Arabic culture, particularly for men [144]. This may partially explain
the observation by some researchers working with Arab populations that physical symptoms are often the

initial and predominant presenting complaints for individuals with mental health problems [143].

Overall, RAS tend to show low levels of help-seeking behavior and underutilize available mental
healthcare services despite high levels of mental ill health [145,146]. Moreover, even if many countries
have guidelines for the screening of mental health in newly arrived RAS, including Norway, there is a risk
that mental ill health go undetected and untreated [18,147]. One potential contributor to both the low rates
of help-seeking behavior and the problem with mental illness going undetected could be a mismatch
between illness models and idioms of distress in refugee populations versus in healthcare providers in the
country a refugee has resettled in [146]. Further research examining how psychological distress and
somatic symptoms are interlinked in refugee populations could help sensitize healthcare providers to
culture-specific expressions of distress and illness, thereby making them better equipped to detect distress

and give adequate help.
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Overall, given the high burden of mental ill health in refugee populations, the known biopsychosocial
links between psychological distress and somatic symptoms, and the possible misalignment between
iliness models in refugees and healthcare providers in resettlement countries, it seems that research in this

area is highly needed.

5.4 Gender/sex and mental health in refugees

Even if all refugees, given their many hardships prior to, during and after migration, have increased risk of
mental ill health compared to non-refugee populations, the experiences of women during war and conflict
combined with stressors women face after migration, have been shown to put them at a particular risk of
mental ill health [148]. The plight of refugee women in the context of war and displacement has received
much less attention than that of refugee men [148,149], and there has been an insufficient focus on
gender-specific patterns in large epidemiological studies on the prevalence of and risk and protective
factors for mental ill health [43].

As highlighted in a recent Lancet series on women’s mental health—not on refugee women, but on
women in general—numerous studies have documented sex and gender differences for mental disorders
when it comes to prevalence, symptomatology and course among other things [150,151]. Of particular
relevance to the present thesis, women have been shown to have increased prevalence, severity and burden
of anxiety, trauma-related and stress related disorders compared to men [152]. The reasons for these
differences are complex and far from fully understood, with evidence suggesting many biological and
societal/environmental factors are involved and likely interact with one another [153,154]. When mental
health has been investigated and compared across men and women in epidemiological studies on refugees,
explanations for any observed differences, or lack thereof, have tended to focus on social/environmental
factors (e.g. gender roles, exposure to sexual violence and gender inequalities [74,155]), however,

Acarturk et al. also point to biological factors in a recent, large, study on Syrian refugees in Turkey [75].

As per the definition of the World Health Organization, sex refers to the biological/physiological
characteristics of men and women and gender refers to the socially constructed characteristics [156]. In
the review literature on mental health in refugee populations, some authors use the term sex [39,43]
whereas others use the term gender [66]. Similarly, for studies exploring mental health in multivariate
frameworks with sex/gender as a predictor of interest, both terms are frequently used and few studies
discuss whether the aim is to explore sex (i.e. biological characteristics) or gender (i.e. socially

constructed characteristics) as risk/protective factors. Although sex/gender is an important part of studies
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111, IV and V, the precision of the variables used to measure sex/gender in these studies—and indeed the
high degree of overlap between sex and gender in reality—does not allow separating the effects of sex as a
biological construct from those of gender as a social construct. Therefore, to simplify, | will from hereon
out use the term gender as an umbrella term to refer to both the social and biological constructs. I will also
use the phrase “male/female gender as a risk factor for’—intended to denote risk factor exploration in the
epidemiological sense—as this phrase results in a more concise language. A similar choice was made in
the review by Mohwinkel et al. on gender differences in the mental health of unaccompanied refugee
minors [157], which found that female gender was associated with higher vulnerability towards certain

mental health problems in unaccompanied refugee minors.

Overall, available evidence on gender and mental health in adult refugee populations is somewhat mixed,
with one large review in 2015 concluding that refugee women appear to have higher risk of anxiety and
depression, but not PTSD, compared to refugee men [66]. Similarly, among studies looking exclusively at
refugees from Syria, one study did not find that women in this population had a higher risk of PTSD
[158], however, three other studies did find women at elevated risk [74,75,155]. Importantly, of these four
studies, only two applied regression analysis to evaluate gender as a risk factor [74,75]. Using multivariate
regression techniques, or other statistical approaches that allow controlling for multiple variables
simultaneously, is arguably of high significance if one aims to shed light on why women may experience
increased risk—e.g. is it predominantly related to their experiences during war (e.g. exposure to sexual
violence), or does their risk remain elevated even after controlling for (some of) these experiences,
pointing towards the importance of other factors. Needless to say, it is overwhelmingly likely that a

multitude of factors matter and interact to impact the risk of mental ill health in refugee women.

In addition to investigating gender as a risk factor for mental ill health in and of itself, studies exploring
gender as an important modifier of the adverse effects of post-migration stress on mental health are also
emerging [114,159]. For example, a study by Stemple et al. found that language proficiency and intimate
and extended family ties were negatively associated with distress in women, but not in men [159], and that
the association between gender ideology and mental ill health was gender specific, with traditionally
oriented women and egalitarian men experiencing less distress. [160,161]. Gender-specific associations
between post-migration stressors and mental health were also suggested in a recent large, four-wave,
longitudinal study in Australia by Wu et al. [114]. Part of the explanation for these gender-specific
findings is likely linked to gender roles [162] and the often difficult process of relocating from cultures

and societies with marked gender separation to societies with less gender separation [160].

With an abundance of evidence from both refugee and non-refugee populations having documented that

pain conditions and somatic distress is markedly more prevalent in women [141,163-165], research
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exploring the association between mental health and pain should disaggregate analysis and results by
gender. Another reason for being attuned to the role of gender when investigating pain and psychological
distress among refugees from Syria, is the differences in gender roles and what is considered acceptable

ways of expressing distress in Arabic culture, especially in men, as alluded to above [143,144].

Overall, given the historic lack of attention to gender-specific patterns and the role of gender when
exploring mental health and migration related stress in refugee populations [43,149,166], several of the
studies in the present thesis have a heightened focus on gender either by investigating gender as a risk

factor or by exploring gender as an effect modifier.
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6 Aims and objectives

6.1 Main aims of the thesis

Overarching aims of the present thesis are to:

i)  Explore the burden of mental ill health and/or chronic pain in different refugee populations
resettled in Sweden and Norway, with a particular focus on adult refugees from Syria, and

investigate important risk and protective factors thereof.

ii) Investigate the co-occurrence of mental ill health and chronic pain and explore their unique and

overlapping associations with perceived general health and daily functioning.

iii) Pursue the above aims through a gender lens, specifically, explore how gender is associated
with mental ill health across these refugee populations and whether risk and protective factors

are gender-specific (i.e. whether gender is an effect modifier).

iv) Lay methodologically robust groundwork for later studies that will link REFUGE survey data
to longitudinal, registry-based data on healthcare service use, labor market marginalization and

drug prescription (studies I1-1V).

6.2 Main study objectives

Study I:  In asample of refugee adolescents from Iraq, Syria and Afghanistan resettled in Sweden
between 2014 and 2018:

i) Estimate the prevalence of PTSD based on symptom checklist score on CRIES-8.

i) Explore the risk of PTSD associated with fleeing as an unaccompanied refugee

minor compared to as an accompanied minor.

iii)  Investigate gender as a risk factor for PTSD.

Study Il:  Study Il is a cohort profile from the REFUGE-study on adult refugees from Syria resettled in
Norway between 2015 and 2017. Objectives are to:
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)} Give detailed information on the project overall, including key methodological

aspects (e.g. sampling and recruitment strategy).

i) Provide detailed descriptions of participants and potential selection bias caused by

non-participation.

iii)  Outline future plans for the study.

Study Il1l:  Based on data from the REFUGE-study:

i) Estimate the prevalence of PTSD, anxiety and depression based on symptom
checklist scores on the Harvard Trauma Questionnaire and the Hopkins

Symptoms Checklist.

i) Compare these estimates to the estimates found in the Swedish RMSR study, a
study with almost identical methodology conducted on adult refugees from Syria
resettled in Sweden between 2011 and 2013.

iii)  Explore important risk and protective factors of mental ill health, with a focus on
gender and potentially traumatic experiences (PTES).

Study IV:  Based on data from the REFUGE-study:

i) Assess the burden of chronic pain and explore the associations of chronic pain
with anxiety, depression and PTSD.

i) Explore unigque and overlapping associations of chronic pain and mental ill health

with perceived general health and impaired daily functioning.

i) Investigate gender as an effect modifier in the above associations.

Study V: In a sample of adult refugees from Syria resettled in Sweden between 2011 and 2013:

i) Explore gender-specific associations between post-migration stressors (e.g.

financial and discrimination) and subjective well-being.

i) Investigate whether social support acts as a buffer in the above associations.
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7 Methods

7.1 Overview methods—all studies

Design and participants

The present thesis is based on five studies, conducted on three different samples. All studies have cross-
sectional designs, with data collected through questionnaire surveys administered via postal mail. The

study populations of the five studies are:

Study | Refugee adolescents between the ages of 16 and 18 from Syria, Iraq and Afghanistan
who were granted residency on grounds of asylum and resettled in Sweden between
2014 and 2018.

Study I1-1V  Adult refugees from Syria over 18 years of age who were granted residency rights either
as a UNHCR quota refugee, through the family reunification program or as an asylum

seeker in Norway between January 2015 and December 2017.

Study V Adult refugees from Syria between the ages of 18 and 64 who were granted permanent

residency on grounds of asylum and resettled in Sweden between 2011 and 2013.

Measures—the use of screening instruments

The measures used for mental ill health across studies (i.e. anxiety, depression and PTSD) are all
screening instruments. Screening instruments do not have the same diagnostic accuracy as the gold
standard clinical interview, especially when used across culturally diverse populations. Nonetheless,
screening instruments are convenient and resource-effective when trying to assess mental ill health in
large-scale epidemiological studies and are thus frequently used [86]. In order to highlight that “mental
illness” is based on a Symptom score above a pre-set threshold and not the gold standard interview, studies
frequently use phrases such as: “symptom-defined PTSD” (study 1), “checklist-positive PTSD” or
“approximated PTSD prevalence” (studies 11l and V).

Translations of instruments

Most of the scales used in the five studies existed in translated form prior to the start of the studies, e.g.
the Harvard Trauma Questionnaire (HTQ), the Hopkins Symptom Checklist (HSCL-25), the Child
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Revised Impact of Event Scale (CRIES-8) and the WHO-5 well-being index. For the scales that did not
have a pre-existing and translated version—e.g. the Refugee Post-migration Stress Scale, the Refugee
Trauma History Checklist, and the scale used for chronic pain—standardized translation and back
translation procedures were done. The scales were also tested for content validity in relevant refugee
populations through several pilot studies, and discussed with reference groups consisting of adult Syrians
fluent in Arabic (studies 11-V). Nonetheless, after the REFUGE-study in Norway study was completed, the
research team was notified by several Arabic speaking individuals knowledgeable of the subject matter,
that a very formal language was used throughout the questionnaire, including when describing health-
related issues. The difference between written and spoken Arabic is known to differ considerably [167],
thus it is possible that some participants experienced comprehension difficulties, though it is hard to gauge
how many and to what extent. Study Il did find that 2.5% of the 2,087 invited participants who were
contacted over the phone (as a reminder for participation) answered that they did not understand Arabic.
Furthermore, close to 45% had less than 10 years of education among participants, and within this group,
it is possible that a not insignificant proportion had limited or no education, which would likely increase
the problem associated with comprehension difficulties.

Ethics

Studies were explained to potential participants via several channels: an invitation letter was sent out to
selected participants via postal mail (all studies); informational meetings about the study were held at
several adult educations centers throughout Norway where refugees and migrants attend compulsory
language-training sessions among other things (REFUGE-study); social media campaigns were utilized in
both Sweden and Norway and a radio broadcast/campaign was also done in Norway; a Facebook page was
set up and monitored by an Arabic speaking person in Norway and the page included links to an animated
video about the study in Arabic. Central to all communication was to highlight the purpose of the study,
what participation entailed and outline the principle of informed consent and withdrawal procedures. The
voluntary nature of the study was stressed and principles of data handling and confidentiality explained.
For the Swedish samples, potential participants were informed that returning the questionnaire implied
consent to participate. In the Norwegian study, invited participants had to sign and enclose a consent form

with the questionnaire.

All studies included contact information in the form of a telephone number that could be used if any
questions or concerns came up or in the event of adverse reactions to participation. Experiences from pilot
studies in both countries as well as available evidence on the risk of re-traumatization from participation

in trauma research [168] suggested the risk of re-traumatization was limited. Nonetheless, many refugees
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are vulnerable in the early phase after resettlement, and asking for their involvement in research warrants
ethical reflections on possible costs and benefits. Overall, given the strengths of the projects—including
the close collaboration between Norway and Sweden, the possibility of linking survey data to unique
registry-data in both countries, and the current lack of robust evidence on mental health and the links
between mental health and integration at least among refugees in Norway—I believe the studies’ potential
for adding to current evidence outweighed the risks of adverse consequences and the costs and burdens of

participation for refugees.

Reference groups consisting of Syrians and other Arabic speaking persons living in Norway or Sweden
were set up in the early phases of study planning in both countries. Some of these persons were refugees
themselves and others had experience with mental health research. The reference groups were consulted
throughout the planning and conduction of the studies on various issues and gave invaluable advice,
particularly on the content, length and wording of the questionnaires and on recruitment strategies. Pilot
studies, where the questionnaires were tested by refugees in the presence of members of the research team
were also done, and feedback given from participants through focus groups.

Logistical aspects of data collection for the REFUGE study was handled by the research and consulting
firm Ipsos, which has extensive experience with and the infrastructure to handle these types of surveys in
line with current data-handling regulations. Once collected, data was transferred to and stored in TSD - a
cloud-based solution for storing sensitive data administered by the University of Oslo, Norway. All
subsequent data analyses were done within the secure TSD virtual domain and only aggregated results
were exported from the domain in order to minimize the risk of re-identification of individuals. A similar
secure, cloud-based solution, Microdata Online Access (MONA), administered by Statistic Sweden, was

used in Sweden.

The Swedish studies were approved by the Stockholm regional ethical review board, and by Statistics
Sweden's internal ethical review board. The Norwegian study was approved by the Regional Committee
for Medical and Health Ethics, Region southeast (please see individual papers for ethical approval

number).

Statistical analyses

Certain elements of data handling and statistical analysis were common across all five studies.
Specifically, all variables in the respective studies were inspected for outliers, missing, distributional
properties and errors. Simple cross tabulations were used to make descriptive tables and to investigate

bivariant associations between categorical variables (chi-square tests of equal proportions), whereas
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independent t-tests were used to compare continuous variables. Missing was handled somewhat differently
across studies: study I and Il handled missing data exclusively through pairwise deletion [169]. The main
analyses in study 111 and V also used pairwise deletion, however, analyses were repeated in sensitivity
analyses on imputed data obtained from multiple imputation by chained equation, MICE [170]. The main

analyses of study IV was done on MICE imputed data.

Studies I, 111, IV and V all used one or several forms of regression analysis (i.e. linear, binary and ordinal
logistic regression). Even if specifics relating to how regression models were built for each study are
described in the respective sections below, the following elements were common to most/all of the studies.
First, regression models were approached within the framework of explanatory, not predictive, modelling
[171]. The focus of explanatory modelling is to investigate causal relationships between predictors of
interest and the outcome and distortions/modifiers of these relationships. This is somewhat different from
predictive modelling where the focus is more on maximizing overall model fit, with R? playing a
prominent role. The selection of variables to be included in regression models was mostly based on prior
knowledge of likely confounders of the primary association(s) of interest, with certain key background
variables included for a priori reasons (age, gender, education. civil status and years since arrival). All
regression models are presented with unadjusted, partially adjusted and fully adjusted results in line with
recommendations in the STROBE guidelines [172] in order to shed light on important confounding
patterns. Multicollinearity between predictors in regression models were tested throughout. Whenever
appropriate, 95% confidence intervals, denoted Clgs, are reported.

The problematic (mis)interpretation of and reliance on p-values and the phrase “statistically significant”
within many scientific disciplines today have been pointed out for years [173,174]. Aware of this issue,
the papers in the thesis frequently speak of “strength of evidence” when interpreting results instead of the
more conventional “statistically significant” phrase, though the phrase does occur. This is a conscious
attempt to move away from communicating results in a too black-and-white manner which is sometimes
an end-result when focusing on whether findings are above or below the 0.05 threshold. Of course, the

problem with p-values runs much deeper [175].

All statistical analysis were done with Stata version 16 or 17 (Stata corporation, College Station, TX,
USA).

Analytic plans and pre-registration

For the studies from the REFUGE project in Norway, fairly detailed analytic plans were pre-registered in

the ClinicalTrials.gov database (NCT03742128). This was done to increase transparency as to where on
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the axis between exploratory and hypothesis-testing research the different parts of analyses were
[176,177]. Importantly, none of the fully adjusted regression models were specified in detail prior to data
acquisition, thus results must be interpreted as partly hypothesis-generating and in need of further
corroborations. All regression models, however, were based on theory and most of the final models were
repeated in sensitivity analysis to test the robustness of findings if alternative analytical approaches were
used. Nonetheless, it is hard to rule out that the data in some way influenced choices made in “the garden
of forking paths” [178,179].

7.2 Study |

Recruitment of participants

Using Statistics Sweden’s Total Population Registry covering every individual residing in Sweden on a
permanent basis, all adolescents meeting inclusion criteria as highlighted in the first paragraph in the
Methods section above were selected and this constituted the study’s sampling frame (N=12,313). The
sampling frame was split into six strata defined by all possible combinations of gender and country of
origin (e.g. girls from Iraq and boys from Iraq constituted two of the strata), and from this, a total of
n=5,071 refugee adolescents were sampled using the following procedure: all adolescents in strata with n
< 845 (5,071 divided by six) adolescents were selected—i.e. these strata were oversampled. There were
three strata with n < 845: girls from Afghanistan, boys from Iraq and girls from Iraq (please refer to Figure
1). The oversampling was done in order to increase the precision of prevalence estimates and maximize
power for multivariate analyses in these smaller strata. For the strata with more than 845 adolescents,
simple random sampling was used to select 1,258 individuals so that the total n for all six strata combined
equaled 5,071. The procedure was chosen based on power analysis for the larger project which included
adolescents between 12-15 years (outlined in the published article for study I). The actual sample was
drawn by Statistics Sweden. Selected participants were sent the questionnaire through postal mail in June
2018 with a pre-paid return envelope. One reminder card was sent out to all invited adolescents two weeks
after the study launch and another six weeks after the launch. The latter was only sent to non-respondents
and included that actual questionnaire in addition to the reminder card. Figure 1 summarizes the flow of

participants for study 1.
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Figure 1. Country-specific number of refugee adolescents in source population, number sampled and number

participating.

Source population of refugee minors aged 16-18 years from Afghanistan,
Irag and Syria who were granted residency in Sweden on grounds of asylum

and accepted into a municipality between 2014 and 2018

N=12,313
Afghanistan Iraq Syria
N =4,276 N=777 N=7,260
(Boys = 3,756) (Boys = 448) (Boys = 4,373)
(Girls = 520) (Girls = 331) (Girls = 2,887)
Sampled population invited to take part in the study*
N=5,0T1
Afghanistan Iraq Syria
N=1,778 N=T7T77 N =2,516
(Boys = 1,258) (Boys = 446) (Boys = 1,258)
(Girls = 520) (Girls = 331) (Girls = 1,258)

Non-participants

Non-participants

Non-participants

Afghanistan Iraq Syria
N=1,374 N =626 N=1,942
(Boys = 1,007) (Boys = 367) (Boys = 988)
(Girls = 367) (Girls = 259) (Girls = 954)
Sampled population who participated in the study
N=1,129
Afghanistan Iraq Syria
N =404 N=151 N=574
(Boys = 251) (Boys =79) (Boys = 270)
(Girls = 153) (Gils =72) (Girls = 304)

* In strata with n < 845 adolescents (i.e. girls from Afghanistan, and boys and girls from Iraq), all adolescents were
selected. For strata with n > 845 adolescents (i.e. boys from Afghanistan, and boys and girls from Syria), simple

random sampling was used to select 1,258 adolescents.
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Measures

Symptoms of PTSD: the Child Revised Impact of Event scale, CRIES-8, was used to measure symptoms
of PTSD [100-102]. The scale is often used in studies on refugee minor [111], and it is the recommended
scale to measure PTSD in children and adolescents by the international consortium for health outcome
measurements [180]. However, recent studies on the scale’s validity in refugee minors are somewhat
diverging in their conclusions [103,104]. The scale consists of eight items, with four measuring intrusions
and four avoidance in the last seven days with reference to a prior stressful life event. Each item is scored
on a four-point Likert scale (0O=Not at all; 1=Rarely; 3=Sometimes; 5=0ften). Summing the eight items
gives a total sumscore ranging from 0 to 40. In line with common practice [103], PTSD caseness was

defined by a total score >17.

Migratory status on arrival: the STATIV database from Statistics Sweden was used to determine whether
a refugee was accompanied or unaccompanied. The database definition of an unaccompanied refugee

minor is “...a refugee under 18 years of age who arrives in Sweden without a parent or legal guardian”.

Living situation: living situation was included as a potentially important confounding variable. All
participants were asked their current living situation and eight potential answer choices were provided.
The eight categories were collapsed into the following three categories: 1=refugee adolescents living with
mother and/or father or relatives, 2=refugee adolescents living in a family home or with unrelated adults;
and 3=refugee adolescents living in an HBV home, which is a government funded institution where

unaccompanied refugee adolescents temporarily live and receive basic support.

Data on gender and age was obtained from the Total Population Register database of Statistics Sweden.

Statistical analysis

For common statistical procedures done for all studies, please see the first part of the Methods section

above.

Both unweighted and weighted prevalence estimates of PTSD with associated Clgs were calculated for the
total sample. The weighted estimate was obtained through direct standardization [181]. In this procedure,
post-stratification weights are calculated for each of the weight-defining strata (i.e. six in the present
study), based on the proportion each stratum constitutes in the source population. Prevalence estimates are

then weighted by these post-stratification weights.

Unadjusted and adjusted logistic regression models were applied to investigate whether being

unaccompanied versus accompanied was associated with higher odds of symptom-defined PTSD. Because
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there were few unaccompanied refugee adolescents from Syria and Irag, the two countries were combined
in this analysis, i.e. the logistic regression models were run on a sample split into: i) Afghanistan and ii)
Syria+lrag. The results of the logistic regression models are presented as odds ratio (ORs) with Clgs,

indicating the odds of symptom-defined PTSD for a given predictor-level compared to a set reference.

7.3 Study Il

Recruitment of participants:

Studies 11-1V are based on data from the REFUGE-study conducted in Norway. The inclusion criteria—
which are highlighted in the first paragraph in the Methods section—were sent to Norway’s Total
Population Registry, and the 14,350 individuals meeting these criteria constituted the study’s sampling
frame. From this sampling frame, 9,990 individuals were selected based on simple random sampling.
Selected participants were sent a study invitation letter, a consent form to be signed and the actual
questionnaire at the end of November in 2018. In agreement with the ethical approval, one reminder was
either sent via postal mail or done via telephone in March and April 2019. The study remained open until
early September 2019 due to a low response rate. Of the 9,990 invited participants, 1,235 could not be
reached. Of the 8,752 who presumably received the invitation, 902 returned the questionnaire, giving a
response rate of roughly 10%. Figure 2 summarizes the flow of participants for study II-1V.

Study Il is a cohort profile study, which aims to give a thorough summary of the larger REFUGE study,
including procedures for selection and recruitment of participants, descriptions of variables and measures
used, descriptive statistics for the sampling frame and study participants, an evaluation of selection bias as
well as future plans for data collection and analysis. Limited statistical analyses were done in this study

with the exception of exploring bivariate associations to evaluate selection bias.
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Figure 2 The flow of participants for studies I1-1V

Source population consisting of all Syrian refugees = 18 years
of age who were resettled in Norway between 2015 and 2017
N=14,350

Sampled population selected through simple random, equal
probability, sampling
N=9,990

Excluded or unavailable
- Deceased, N=1
- Did not meet study criteria (too young) N =2
- Envelopes returned due to incorrect address, N = 1,235

Potential participants
N=8,752

Non-participants, N = 7,850
- Refugees explicitly stating they did not want to participate2, N = 656
- Refugees not able to read Arabic2, N = 49
- Refugees without known reason for non-participation, N = 7,145

Participants for whom registry data may be collected
N=902

Participants who explicitly indicated they did not want to be
recontacted for later waves of the questionnaire survey, N = 237

Participants willing to take part in subsequent waves of the
questionnaire survey
N =665

-

Refugees were either resettlement/quota refugees; asylum seekers who had been granted asylum in Norway; or individuals
coming through the program Family immigration with a person who has protection (asylum) in Norway. The source population
was identified through the Norwegian National Registry (NNR)

2 Information was obtained when non-responders were contacted during the telephone reminder

7.4 Study Il

Recruitment of participants:

As described under study Il above (i.e. study Il used the exact same participants as study I1).
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Measures:

Symptoms of PTSD: symptoms of PTSD were measured with the Harvard Trauma Questionnaire (HTQ)
[98]. Each of the 16 items in the scale are scored on a four-point Likert scale going from 1=Not at all to
4=Very much. A mean-item score was calculated for all participants who answered a minimum of 13
items. The 16 items are based on the criteria for PTSD as set out in the American Psychiatric Association's
Diagnostic and Statistical Manual of mental disorders, version four DSM-IV [182]. The HTQ scale is one
of the most frequently used scale to measure PTSD symptoms in refugee populations [86], and it was
originally developed by Mollica et al. when studying refugees in Southeast Asia [98]. Available evidence
on the scale’s transcultural validity is somewhat inconsistent, with studies both critical to [89,90] and
supportive of it [99]. The cut-off chosen to define checklist-positive PTSD (cp-PTSD) was 2.06, selected
to be consistent with the collaborative study in Sweden on which study 111 was modeled [29]. The 2.06
cut-off is empirically based on a study of traumatized adults in primary healthcare centers in Bosnia and
Herzegovina which found that a cut-off of 2.06 optimized sensitivity and specificity [97]. The more
conventional 2.5 cut-off was used in sensitivity analysis to contrast prevalence estimates using the two

different cut-offs. Cronbach’s alpha for the HTQ scale was 0.92 in the sample.

Symptoms of depression and anxiety: the Hopkins Symptoms Checklist (HSCL-25) was used to measure
symptoms of depression and anxiety. The first ten items of this scale measure anxiety symptoms whereas
the last 15 measure depression [183]. All items are answered on a four-point Likert scale going from
1=Not at all to 4=Extremely. The HSCL scale is also frequently used in studies on refugee populations
[86], with some studies supporting its cross-cultural validity [99], whereas other studies, however, suggest
the issue of validity needs further evaluation [91,95]. A mean-item score was calculated for all participants
with less than three missing on either subscale. The selected cut-offs were 1.75 for anxiety and 1.80 for
depression, selected to be consistent with the collaborative study in Sweden [29] and in line with
recommendations from the abovementioned study in Bosnhia and Herzegovina [97]. Cronbach's alpha for

the two scales were 0.93 (anxiety) and 0.94 (depression).

Potentially traumatic experiences (PTEs): the Refuge Trauma History Checklist (RTHC) was used to
measure PTEs [106,107]. The RTHC scale consists of eight items about PTEs prior to flight (e.g.
exposure to torture, exposure to sexual violence), and the same eight items during flight. All 16 items are
scored with Yes/No. To facilitate comparison with existing literature, the PTE-variable was modelled
using the PTE adversity ratio (PTE-AR) introduced by Steel et al. in their 2009 meta-analysis [39]. The
PTE-AR thus equals the total number of PTESs a refugee reports to have experienced divided by 16 (e.g.
someone having experienced 8 of the 16 PTEs would get a PTE-AR of 0.5). The variable was divided into
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four categories: <0.20, 0.20-0.29, 0.30-0.39 and > 0.40. The scale has been preliminarily validated in a

sample of adult refugees from Syria resettled in Sweden [107].

Sociodemographic and background variables: data on age and gender was obtained from the Total
Population Registry of Norway. Age was categorized into 18-29 years, 30-39 years, 40-49 years, 50-64
years, and > 65 years. Education and marital status were based on self-report data, with education split
into <9 years, 10-12 years and > 12 years. Marital status was split into married,
divorced/separated/widower(ed) and unmarried. All sociodemographic variables were handled in the same

way as in the collaborative study in Sweden in order to facilitate comparison [29].

The following flight-related measures were included: length of flight (self-report data, divided into < 3
months, 3 months-2 years, 2-4 years, > 4 years); time in Norway (self-report data, divided into categories
< 2 years, 2-3 years, 3-4 years, > 4 years); refugee status upon arrival (self-report data with the following
answer categories: asylum seeker, quota refugee, family reunion refugee, and others); arrived with... (self-
report data from question asking whether a refugee had arrived alone, with friends but no family/spouse,
or with family and/or spouse); prior family in Norway (self-report data from question on whether other
family members had previously resettled in Norway).

Statistical analysis

For common statistical procedures done for all studies, please see the first part of the Methods section
above.

Weighted and unweighted prevalence estimates for PTSD (using both the 2.06 and the 2.5 cut-off),
anxiety and depression were calculated using Stata’s proportion command. Weighted prevalence
estimates used post-stratification weights [181], with weight-defining strata defined by of all possible
combinations of age group and civil status. The choice to stratify by these two variables was made
because respondents and the sampling frame differed notably in their distribution for both variables. This
was in contrast to gender, where the distributions were very similar for respondents and the sampling

frame.

Logistic regression models were used to explore the unadjusted and adjusted association of
sociodemographic/background variables, individual PTEs and PTE-ARs with each mental health outcome
(PTSD, anxiety and depression). The main analyses were done using pairwise deletion (i.e. only
respondents with answers on all variables included in a regression model contributed data to that model).
Because there was a fairly high number with missing, fully adjusted models were repeated with imputed

data, obtained through the multiple imputation by chained equation (MICE) procedure [170]. The
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imputation model included all variables in the fully adjusted main models with the exception of the
variable Arrived with... which had to be excluded because of perfect prediction. Furthermore, as a second
sensitivity analysis, all fully adjusted models were rerun with outcomes modelled linearly—i.e. the mean-

item scores for HTQ and HSCL were used as outcome.

7.5 Study IV

Recruitment of participants:

As described under study Il above (i.e. study IV used the exact same participants as study Il and I11).

Measures:

Chronic pain (CP): the ten items used to measure CP in this study consisted of two parts. The first part,
comprised of five items, inquired about pain and stiffness in muscle and joints and was taken directly from
the Tromsg study which has been used extensively in large epidemiological studies in Norway in the last
decades [184,185]. The second part, which was composed specifically for the present study, asked about
general pain in five body regions (e.g. neck/shoulders and upper back). Participants were asked to indicate
whether they had been troubled with this pain for more than three consecutive months in the last year. The
five items in both parts had the following three answer choices: 1=Not troubled; 2=Somewhat troubled:;
3=Very troubled. The 10 items were combined into one overall CP variable which had the following three
categories: 1=participants who answered “not troubled” (=1) on all items and had no more than one
missing; 2=participants who answered at least one item with “somewhat troubled” and no items with
“very troubled (=2); and 3=participants who answered at least one item with “very troubled” (=3). The
three categories were labeled “No CP”, “Some CP” and “Severe CP”. In sensitivity analysis, the two
constituent parts of the CP variable were analyzed separately—i.e. one part on pain and stiffness in muscle
and joints and the other part on general pain. The scoring was the same as for the 10-item combined

variable.

Perceived general health (PGH): consisted of one question taken from the European social survey in 2010
[186]. The item asks, “how is your health in general”, and provides the following answer choices: very
bad (=1); bad (=2); fair (=3); good (=4); very good (=5) and don’t know (=6). The variable was
dichotomized into “Good PGH” (answer choices 4 and 5) and “Poor PGH” (answer choices 1-3). The

“don’t know” category was recoded as missing.
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Function impairment (FI): the item on function impairment was also taken from the European social
survey. The item asks: “Are you hampered in your daily activities in any way by any longstanding illness,
or disability, infirmity or mental health problem?”. There are four possible answer choices provided: no
(=1); yes, to some extent (=2); yes, a lot (=3); and don’t know (=4). This variable was dichotomized into
“No FI” (answer choice 1) vs. “Some/a lot FI”” (answer choices 2 and 3), whereas the “don’t know”

category was recoded as missing.

Mental ill health: checklist-positive (cp) PTSD, anxiety and depression were all included in the present
study. The descriptions of these measures are found under study 111 above, and the coding of caseness for
PTSD, anxiety and depression was identical to that in study Ill. In the main analyses, all variables were
handled dichotomously, whereas in sensitivity analysis, the three mental health variables were combined
into one overall mental health variable named Any mental health problem. This new variable was equal to
zero (=0) if all of anxiety, depression and PTSD were below cut-off, and positive (=1) if any of them were
above threshold.

PTEs, sociodemographic and background variables: the same variables as described under study Il above

were included.

Statistical analysis

For common statistical procedures done for all studies, please see the first part of the Methods section
above.

As opposed to the other studies with regression models, study 1V used elements of stepwise, forward
model-building strategies. Specifically, sociodemographic and background variables were only included
in adjusted regression models if they were associated with the outcome above the .05 threshold in
bivariate analysis. The exception was age, gender and PTE-AR, which were included a priorily for
theoretical reasons. Due to a fairly high number of missing, regression models were run on imputed data
obtained through the MICE procedure outlined above [170]. Unadjusted and adjusted ordered logistic
regression models were used to investigate the association of mental health variables with CP given that
CP was a three-category ordinal variable. In ordered logistic regression, the OR indicates the odds of
being in the higher outcome category in a dichotomized version of the outcome, regardless of where the
outcome is split. With three levels of CP, there are two potential cut points to dichotomize this variable -
i.e. (Some+Severe CP) vs. No CP; and Severe CP vs. (No+Some CP). An underlying assumption with
ordered logistic regression is proportional odds (i.e. same ORs for both cut-offs). Crude and adjusted

logistic regression were used to investigate the association of all mental health variables and CP with both
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PGH and FI. Furthermore, Wald test for interactions was used to test gender as an effect modifier both in:
i) the associations of mental ill health variables with CP, and ii) the associations of mental ill health and
CP with PGH and FI.

As a sensitivity analysis, the ordered logistic regression models were repeated with CP split into its two
constituent parts (e.g. musculoskeletal pain/stiffness and general pain). Furthermore, the fully adjusted
logistic models of PGH and FI were rerun with the combined mental health variable, Any mental health
disorder, coded as outlined above.

7.6 StudyV

Recruitment of participants

The inclusion criteria as outlined in the first paragraph of the Methods section above were given to
Statistics Sweden and used to identify the study’s sampling frame from the Swedish Total Population
Register (TPR). In total, 9,662 individuals met the criteria and from this group, a sample of 4,000
individuals were selected using simple, random sampling in February 2016. All of the sampled individuals
were then sent a study invitation letter in the mail which contained an information letter, the actual
guestionnaire and a pre-paid return envelope. Of the 4,000 invited participants, 1,215 returned the

guestionnaire, giving a response rate of just above 30%.

Measures

Subjective Well-being (SWB): the WHO-5 Well-being index (WHO-5) was used to measure SWB. The
WHO-5 is one of the most frequently used scales to measure SWB and it has been shown to have good
psychometric properties across different populations and cultures, including among refugees [92,187,188].
The scale consists of five items (e.g. ““ I have felt cheerful and in good spirits” and “ I have felt active and
vigorous”), and each item is rated on a six-point Likert scale going from 0=None of the time to 5=All of
the time. The scores on the five items are then summed and multiplied by four to get a total score on SWB
ranging from O (lowest possible SWB) to 100 (highest possible SWB). The variable was dichotomized at
50 based on evidence from prior studies [187], with a score above 50 indicating high SWB. Cronbach’s
alpha for the scale in the study was 0.94.
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Post-migration stressors: the Refugee Post-Migration Stress Scale (RPMS) was used to measure post-
migration stress [115]. The original scale consists of 24 items exploring seven post-migration stressors: 1)
Perceived discrimination (from hereon denoted discrimination); 2) Lack of resettlement country specific
competencies (from hereon denoted competency strain); 3) Material and economic strain (from hereon
denoted financial strain); 4) Social strain; 5) Loss of home country; 6) Family and home country
concerns; and 7) Family conflict. A preliminary study has found support for the scale’s validity and ease
of use among adult refugees from Syria, though suggested the number of items be reduced from 24 to 21
[115]. As study V focuses on post-migration stressors related to the resettlement country, only the first
four stressors were included in analysis. Three of the stressors—i.e. competency strain, financial strain
and social strain—consists of three items, and the last stressor—discrimination—is comprised of four
items. All items describe potential experiences that participants rate on a five-point Likert scale going
from 1=Never to 5=Very often based on how frequently they have experienced each one. Examples of
items include: “Discrimination in school or at work™ and “Feeling disrespected due to my national
background” (discrimination); “Bothering difficulties communicating in Swedish” and “Difficulties
understanding documents and forms from authorities” (competency strain); “Worry about unstable
financial situation” and “Worry about debts” (financial strain); and “Feeling excluded or isolated in the
Swedish society” and “Frustration because I am not able to make use of my competences in Sweden”
(social strain). Participants’ scores for each of the four stressors were categorized into low, medium and
high strain based on the following criteria: low strain=participants who answered 1 (never) or 2 (seldom)
on all items for a given stressor; high strain=participants who answered 4 (often) or 5 (very often) on all
items for a given stressor; and medium strain=all remaining participants. Cronbach’s alpha ranged from
0.80 to 0.84 for the four stressors.

Social support: the ENRICHD Social Support Instrument (ESSI) was used to measure social support
[189]. The original scale consists of six questions tapping into various aspects of social support (e.g. “Is
there someone available to you to give you good advice about your problem?”), all scored on a five-point
Likert scale going from 1=None of the time to 5=All of the time. A 7™ item asks whether a respondent is
married or living with a partner (Yes/No). The 7 item was not included in the questionnaire, and item 4
was also dropped for the purpose of study V given empirical evidence suggesting that the internal
consistency of the scale is improved if item 4 is omitted [189]. The sum-score of the remaining five items
was then calculated, with a possible range from 5 (lowest social support) to 25 (highest social support).
The variable was then dichotomized, with a score of < 18 categorized as “low social support” and a score
> 18 as “high social support”. Overall, the scale has been shown to have adequate to good psychometric
properties, including in a validation study on the same sample of adult refugees from Syria that was used
in study V [190,191].
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Potentially traumatic experiences (PTEs): the Refuge Trauma History Checklist (RTHC) was used to
measure PTEs [106,107], and the variable was handled in the exact same way as described above under

study Il1—i.e. by calculating a PTE adversity ratio (PTE-AR).

Mental ill health: PTSD, anxiety and depression were included in sensitivity analysis to examine potential
confounding by these variables of the main associations of interest—i.e. the association between post-
migration stressors and SWB. PTSD was measured with the Harvard Trauma Questionnaire (HTQ) and
anxiety and depression with the Hopkins Symptom Checklist (HSCL-25). Dichotomous versions of all
three variables were used, and the dichotomization followed the exact same procedure as outlined under

study 111 above.

Sociodemographic and background variables: gender, age, years of education, civil status, and year of
immigration were included. All variables were obtained from the Swedish Total Population Register, held
by Statistics Sweden. The following categorizations were done: age: 18-29 years, 30-39 years, 40-49
years, > 50 years; education: 0-9 years, 10-12 years 13-14 years and > 15 years; and marital status
married, divorced/separated/widower(ed) and unmarried.

Statistical analysis

For common statistical procedures done for all studies, please see the first part of the Methods section

above.

The associations between post-migration stressors and SWB were explored with crude and adjusted
logistic regression analysis. In the logistic models, high SWB was coded as 0 and low SWB as 1, thus the
ORs presented compare the odds of having low vs. high SWB for different level of post-migration strain
compared to the set reference (low strain). The adjusted models controlled for age, education, civil status,
year of immigration, PTE-AR, social support and the other post-migration stressors investigated. Gender
was tested as an effect modifier using Wald test for interaction (Ho=homogenous odds), with p-values
presented alongside gender-specific associations. Interactions between gender and post-migration stressors
were tested one at a time. Finally, for post-migration stressors with significant associations with SWB in
fully adjusted models, social support was tested as an effect modifier using the Wald test in a similar

manner as with gender.
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8 Results

8.1 Main results study |

Of the 5,071 invited refugee adolescents from Syria, Afghanistan and Iraq resettled in Sweden, 1,129
returned the questionnaire, giving a response rate of 22.3%. (see Figure 1). The overall weighted
prevalence estimate of PTSD based on a CRIES-8 score >17 was 42.0% (Clgs 38.9-45.1%). Refugee
adolescents from Afghanistan had a notably higher estimate at 56.9% (Clgs 51.5-62.2%) compared to
refugee adolescents from Syria (33.4%, Clgs 29.4-37.6%) and Iraq (36.8%, Clgs 28.9-45.4%).
Unaccompanied refugee adolescents from Afghanistan had higher odds of PTSD in the adjusted logistic
regression model compared to accompanied refugee adolescents from Afghanistan (OR = 1.92, Clgs 1.08-
3.40), however, there was no evidence that being unaccompanied was associated with higher odds of
PTSD in refugee adolescents from Syria and Iraq. Gender was not associated with the prevalence of PTSD

in the sample.

8.2 Main results study |1

Study Il is a cohort profile describing the larger REFUGE-study and the sample of adult refugees from
Syria resettled in Norway who participated (the same sample is used for studies Il and 1V). Thus, there
are few findings to report from this study beyond descriptive statistics on participants and comparative
statistics on participants versus the sampling frame. Of the 9,990 invited refugees, 8,752 were reached
either via mail or phone, and 902 responded, giving a response rate of roughly 10% for studies 11-1V (see
Figure 2). As a group, participants were older and a higher proportion were married compared to the
sampling frame, however, the proportion of women was very similar. An important characteristic of
participants was the high exposure to PTEs before and during flight. Specifically, around 30% reported to
have experienced physical violence or assault and over a quarter had experienced torture prior to flight
and close to 60% had experienced a frightening situation where they felt their life was in danger during
flight. Refugees who returned the questionnaire in the weeks immediately following study launch (early
responders) did not differ systematically from refugees who returned the questionnaire months later after a
reminder had been sent out (late responders), with one exception, namely, newly arrived refugees were
more likely to be early responders compared to refugees who had resided in Norway for more than four

years (2 p-value <0.001).
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8.3 Main results study |11

The weighted, approximated, prevalence estimates for PTSD, anxiety and depression based on screening
instruments were: 29.7% (Clos 25.4-34.4%), 30.1% (Clgs 25.7-34.9%), and 45.2% (Cles 40.6-49.8%),
respectively. The prevalence estimate for PTSD was more than halved if the commonly used HTQ cut-off
of 2.5 was used to define caseness instead of the study’s pre-registered cut-off of 2.06. There were clear
dose-response associations between exposure to potentially traumatic experiences (PTE-AR) and all
mental ill health variables, with stepwise increases in the prevalence of all illnesses for each one-category
increase in PTE-AR. In fully adjusted logistic regression models, the odds of checklist-positive PTSD
when comparing refugees in the highest PTE-AR category to refugees in the lowest category was close to
eight times higher, whereas for anxiety and depression, it was four to five times higher. There was strong
evidence that female gender was associated with increased odds of both anxiety and depression, with ORs
roughly 2.5 times higher than in males. For PTSD, only a weak tendency of higher odds in women was
found. Lastly, there was some evidence that length of time in Norway was associated with increased odds

of both anxiety and depression.

8.4 Main results study IV

The overall proportion who reported to experience severe levels of chronic pain was 43.1%. There was
very strong evidence both in unadjusted and adjusted analysis that checklist-positive anxiety, depression
and PTSD were associated with higher odds of chronic pain (fully adjusted ORs: ORaniety = 2.42, Clgs
1.64-3.55; ORgepression = 2.28, Clgs 1.53-3.42; ORprsp = 1.97, Clgs 1.32 - 2.94). Similarly, female gender
was associated with approximately 50% higher odds of severe chronic pain compared to male gender. In
fully adjusted logistic regression models of poor perceived general health (PGH) containing both chronic
pain and mental ill health variables, there was very strong evidence of higher odds of poor PGH health in
refugees with some or severe levels of chronic pain (ORsome cp = 3.80, Clgs 1.84-7.86; ORsevere cp = 19.1,
Clgs 9.22-39.5) whereas the evidence for mental ill health variables was considerably weaker. Specifically,
there was some evidence that PTSD was associated with higher odds of poor PGH (ORprsp = 1.98, Clgs
1.19-3.32) but weak to no evidence for anxiety and depression (ORanxiety = 1.49, Clgs0.92-2.41; ORdepression
=1.76, Clgs 1.05-2.96). The association between mental ill health variables and functional impairment (FI)
in fully adjusted models was highly gender specific. More precisely, there was no evidence that anxiety,
depression or PTSD were associated with FI in women after controlling for chronic pain, however, there
was very strong evidence that both anxiety and PTSD were associated with FI in men (ORanyiety = 3.23,

Clgs 1.71-6.10; ORprsp = 3.12, Clgs 1.62-6.02). Finally, there was very strong evidence that reporting
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severe levels of chronic pain was associated with markedly higher odds of FI (ORsevere cp = 20.3, Clgs 8.56-

48.0), and there was no evidence that this association varied across gender.

8.5 Main results study V

Of the 4,000 invited adult refugees from Syria resettled in Sweden, 1,215 returned the questionnaire,
giving a response rate of just above 30%. The proportion who reported low subjective well-being (SWB)
was 38.2% and there was strong evidence that this proportion was higher in women (43.1%) then in men
(35.3%) in unadjusted analysis (y? p-value = 0.008). All post-migration stressors investigated (i.e.
financial strain, social strain, competency strain and discrimination) were strongly and adversely
associated with SWB in unadjusted analysis, however, in fully adjusted logistic regression models, only
financial strain and social strain showed strong and statistically significant associations. Moreover, there
was very strong evidence that gender modified the association between social strain and low SWB, with a
marked association in men but none in women (ORnigh vs. low social strain, men = 9.21, Clgs 4.91-21.6 vS. ORnigh vs.
low social strain, women =1.03, Clgs 0.40-2.64; Wald test for homogenous odds: p-value = 0.001). There was also a
tendency for gender to moderate the association between financial strain and SWB, especially in
sensitivity analysis on imputed data (p-valuewaq=0.026), again with a stronger association in men
compared to women (ORnigh vs. low financial strain, men = 10.30, Clgs 4.91-21.6 VS. ORnigh vs. low financial strain, women =
3.84 Clgs 1.68-8.79). Lastly, there was some evidence that social support buffered the adverse association
between financial strain and SWB, with a weaker association in refugees with high levels of social support
(ORigh versus low financial strain, high social support = 4.33, Cles 1.95-9.60) versus refugees with low levels of social

SUPPOI"[ (ORhigh versus low financial strain, low social support = 11-30, Clos 513'249)
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9 Discussion

The discussion section focuses on findings on an aggregate level as they pertain to the main aims of the
thesis. Individual study objectives and results are still at times discussed if perceived to be of particular
relevance to the overall discussion. Readers are referred to the published papers for more elaborate

discussions of specific findings in individual studies.

9.1 Burden of mental ill health and chronic pain (CP)

The overall findings of a high burden of mental ill health in both study | on refugee adolescents from lIraq,
Syria and Afghanistan resettled in Sweden (PTSD only), and study 111 on adult refugees from Syria
resettled in Norway (PTSD, anxiety and depression) are congruent with a large body of prior evidence
documenting elevated levels of mental ill health in both adult and adolescent refugee populations [61,64].
Few prior studies have examined chronic pain (CP) in unselected, general refugee populations, thus, the
finding of high levels of CP among adult Syrian refugees in Norway adds important evidence to the field.
The elevated rates of mental ill health and CP are one of the most important findings in the present thesis,
and highlight the need for continued efforts to ensure the (mental) health needs of refugee populations,

adult and adolescents alike, are detected and addressed.

PTSD, anxiety and depression in adult refugees

Study III’s approximated prevalence of PTSD (29.7%) anxiety (30.1%) and depression (45.2%) are fairly
well aligned with major reviews in the field [43,66] and with estimates in Steel et al.‘s meta-analysis
based on pooled data from more than 80,000 refugees in different contexts and with the effects of
methodological factors (e.g. sampling strategy) and exposure to PTEs weighted in [39]. Importantly
though, a notable conclusion in the review by Steel et al., which is echoed in many reviews and meta-
analyses in the field, is the great interstudy heterogeneity of prevalence estimates. Steel and others have
made important contributions towards disentangling and quantifying the effects of both substantive and
methodological factors across studies [39,66,192]. Nonetheless, the need for further context- and
population-specific studies and estimates is frequently underlined [37,193], and this is linked to the high

degree of specificity that characterizes each refugee situation and population—e.g. length and severity of
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the conflict in question. flight routes, cultural characteristics—as well as accumulating evidence of the

importance of stressors in the post-migratory environment to refugee mental health, stressors which are

known to vary considerably between resettlement countries and within resettlement countries over time
[59,60,113].

Therefore, Table 1 below compares prevalence findings and key design and methodological aspects of the

present thesis (study 111) with the most relevant, methodologically robust and contextually similar studies

available on adult Syrian refugees to date. The following tentative conclusions may be drawn from the

table:

1)

2)

Compared to the collaborative study conducted in Sweden by Tinghdg et al. [29], with
virtually identical methodology and very similar study population (e.g. in terms of PTE
exposure), prevalence estimates for PTSD, anxiety and depression were very similar though
the approximated prevalence of depression was slightly higher in Norway. This supports the
reliability of the methods used in the two studies—though not necessarily the validity—and
thus strengthens findings in both studies overall.

Compared to the other four studies on Syrian refugees resettled in a high-income Western
country [73,158,194,195], study III’s approximated prevalence of PTSD was similar to that
found by Javanbakht et al. in the US [158] and Chung et al. in Sweden [194], though
considerably higher than that found by Georgiadou et al. in Germany [73] and Stremme et al.
in Norway [195]. A potential reason for this is that the degree of exposure to PTEs in these two
latter studies was notably lower than in study Il and the studies by Javanbakht et al. and
Chung et al.. For example, around 25% of refugees in study 111 reported to have experienced
torture vs. only 6% of participants in the Georgiadou et al. study, and whereas over 80% in
study 111 reported exposure to at least one potentially traumatic experience, this percentage was
only around 40 in the Stremme et al. study. It is also important to note that the HTQ cut-off to
define caseness in study 111 was 2.06 vs. 2.5 in the Stremme et al. study. The 2.5 cut-off is the
most commonly used cut-off and also the one recommended based on the original research on
Indochinese refugees [98]. The weighted, approximated, prevalence estimated in study IlI
dropped to 13.1% if the 2.5 cut-off was used. The 2.06 threshold in study Il was chosen based
on relevant prior research from Boshia and Herzegovina which suggested this was the optimal
cut-off in terms of balancing sensitivity and specificity [97], and because 2.06 was used in the
collaborative study in Sweden [29]. The above discussion highlights the importance of

scrutinizing methodological elements when comparing prevalence estimates across studies and
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3)

4)

also points to the need for further research on optimal cut-offs to define caseness in screening

instruments.

Study III’s prevalence estimate for PTSD was notably lower than that found in the Keri 2015
and Acarturk et al. 2017 studies [74,198]. For the former of these two studies, PTSD caseness
was defined by the 2.5 cut-off on the HTQ scale, which yielded a prevalence rate of 13.1% in
study 11, which stands in marked contrast to the 65% prevalence estimate reported by Keri
[88]. A key explanation for these markedly contrasting numbers is likely that study 111 was
conducted on refugees from Syria who had been granted asylum and resettled in Norway
whereas the study population in Keri’s study were asylum seekers at the Hungarian-Serbian
border, many of whom had recently fled conflict and faced highly uncertain futures. The
elevated risk for mental ill health conferred by the many hardships and uncertainties of the
asylum process has been well documented in prior studies [199-201]. Similarly, participants in
the Acarturk et al. 2017 study resided in a refugee camp very close to the Syrian border, thus
likely also faced a high degree of uncertainty and harsh conditions, including being constantly
reminded of the horrors of war given the proximity to the ongoing conflict. An important
conclusion from this is that the burden of mental ill health in resettled refugees vs. asylum
seekers may be very different even if both groups come from the same culture, have escaped
the same conflict and likely have similar traumatic exposure. Moreover, it points to the
importance of investigating long-term mental health in refugees in order to examine if, and
under what conditions, the high level of mental distress seen in asylum seekers abate after

resettlement.

Study III’s approximated prevalence of anxiety and depression were roughly comparable to
two of the three other studies on Syrian refugees resettled in high-income Western countries—
i.e. the studies by Javanbakht et al. and Stremme et al.. Interestingly, though, the burden of
anxiety in study Il was lower than in the study by Javanbakht et al. (30.1% vs 40.3%), even if
identical measures and cut-offs were used, and the prevalence for PTSD and depression were
very similar in the two studies. Equally interesting, even despite the notable differences in
trauma exposure and estimated PTSD prevalence between study 111 and the study by Stremme
et al., the estimated burden of anxiety/depression were comparable in the two studies. This may
suggest that, compared to symptoms of PTSD, symptoms of anxiety and depression may be
more strongly influenced by factors in the post-migratory environment than by pre-arrival
PTEs. Arguably in support of this interpretation is the finding that time in Norway was

positively associated with anxiety and depression, though there was limited/no evidence that
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this was the case for PTSD in adjusted models. Still, there were clear dose-response
relationships between PTE-ARs and both anxiety and depression in study Ill, even if the

strength of the associations for the highest PTE-AR group were much weaker than for PTSD.

PTSD in refugee adolescents

The number of available high-quality studies to compare study I’s estimated PTSD prevalence in refugee
adolescents has up until recently been rather limited [64,67], though several new studies have been
conducted in the last five years or so, especially on unaccompanied refugee minors (URMs) [202,203]. In
their review from 2019, Kien et al. [67] refrained from doing a meta-analysis to estimate PTSD prevalence
across studies due to the high heterogeneity between studies and instead reported results narratively using
the interquartile range, which went from 19.0 to 52.7 % [67]. The overall estimate of 42.0% found in
study 1 is thus in line with rough aggregate estimates in prior evidence. A more recent review of studies
published since 2017 on URMs highlights the same heterogeneity, with estimates for PTSD ranging from
4.6% to 43% [203]. Somewhat illustratively, a similar variation is reflected within study I, that is, the
study found notable differences in PTSD prevalence between refugee adolescents from Afghanistan
(56.9%) compared refugee adolescents from Iraq and Syria (36.8% and 33.4%, respectively). One
potential explanation could be that there were more URMSs from Afghanistan, however, accompanied
refugee adolescents (ARMSs) from Afghanistan had moderately higher prevalence estimates compared to
ARMs from Irag and Syria (48.9% vs. 37.2% and 33.8%, respectively). Given identical methodology,
recruitment procedure and resettlement country, these findings suggest that at least part of the
heterogeneity in the literature is due to real differences between refugee cohorts coming from different
countries and experiences. In terms of accompaniment-status as a risk factor, study I did find that URM
from Afghanistan had higher odds of PTSD than ARM, which is consistent with existing evidence on the
particularly vulnerable situation of refugee adolescents who are separated from their parents/guardians
[110,204]. However, accompaniment-status was not associated with PTSD in refugee youths from Iraq
and Syria, although the study was probably underpowered to detect such an association if one existed (i.e.

there were few URMSs from these two countries).

Some of the noted limitations in the literature on refugee minors to date include the frequent use of small,
non-random and highly heterogenous samples, as well as the use of a wide range of assessment methods
making it hard to compare findings across studies [202]. Therefore, study | arguably adds to present
knowledge since it relied on random sampling from full populations registries, recruited a large sample
and assessed PTSD through a frequently used and psychometrically tested instrument, the CRIES-8 scale.

Nonetheless, as documented by Kien et al. [67], prevalence estimates in refugee minors based on self-
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report data obtained through screening instruments tend to give inflated estimates compared to if the gold
standard clinical interview is used. Thus, the true PTSD prevalence in study I’s population is likely lower
than the reported numbers. In a review by Blackmore et al. in 2020, which only included studies on
refugee minors where PTSD was determined through clinical interviews, the overall PTSD prevalence

was estimated at 22.7%.

Chronic pain (CP) in adult refugees

The proportion who reported severe CP in study IV (43.1%), is moderately higher than that estimated by
two other studies on adult refugees from Syria resettled in Norway and Ireland, which found that 30% and
25.1%, respectively, had experienced CP in the last six months [195,205]. This discrepancy may be
related to how CP was measured (e.g. study IV used ten items tapping into pain in the last year in different
body regions vs. the other two studies which used a single item on overall pain in the last six months),
and/or the fact that the two study populations were different in terms of their exposure to PTEs [195] and
likely PTSD prevalence levels [195,205]. There are few other studies on CP in general, unselected,
refugee populations to directly compare with, though similar levels of pain (i.e. around 40%) was reported
in a study on refugees from Syria in Turkey, even if the focus of the study was on general somatic distress
and not pain in particular [139]. Unsurprisingly, the level of severe CP found in study IV was notably
lower than that reported in studies on selected refugee groups such as torture-exposed refugees or refugees
in treatment for mental health problems, where reported pain levels frequently are above 60%
[131,132,134-136,206].

When comparing the proportion with severe musculoskeletal pain in study IV to that found in a large
epidemiological study on the general Norwegian population using more or less identical measures, the
level of pain was notably higher in refugees: 35.2% vs. 15.8% [184]. There are several possible
explanations for this marked difference. It could be due to the high level of war-related exposures among
refugees in study 1V—38.0% reported having experienced physical violence, torture and/or sexual
violence, which are all known to be associated with subsequent pain. Furthermore, it may be related to
poor transcultural construct validity of the measure used for pain [207,208], differences in idioms of
distress and/or acceptable ways of expressing distress [143,144]. Lastly, it could be a reflection of the high
level of mental ill health, given the well-established links between psychopathology and pain found in
non-refugee populations [126-129,209,210].
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9.2 Risk and protective factors

Potentially Traumatic Experiences (PTES)

Given the known importance of exposure to PTEs for mental ill health in refugee populations [39,66] this
was an important variable in all studies in the thesis except for study I, and was thoroughly investigated as
an independent risk factor for mental ill health in study 111 in particular. Findings from study Il of clear
and strong associations between PTEs and each of the mental health variables investigated (i.e. PTSD,
anxiety and depression) in fully adjusted models, thus corroborate a large body of evidence on the
importance of PTEs for mental health in refugee populations, including in studies on Syrian refugees
[29,74,155]. A challenge with research on this topic hitherto, is that exposure to PTEs has been measured
and statistically modeled in quite different ways across studies [105,106]. The present thesis may help
address this weakness by using a new scale developed by our collaborating partners in Sweden which
aims to offer a standard and succinct way of measuring pre- and peri-traumatic PTEs in refugee
populations [107]. Furthermore, the choice to model PTEs according to the solution introduced by Steel at
al.—i.e. through calculating a PTE adversity ratio (PTE-AR) in studies I11-V—facilitates comparisons
with aggregate findings from a large number of prior studies [39] and yielded interesting results.
Specifically, the approximated prevalence for PTSD and depression across successive categories of PTE-
AR in study Il were noticeably similar to the meta-analytically derived estimates reported by Steel et al.:
10.0 vs. 11.1%, 23.4 vs. 25.7%, 30.3 vs. 28.6% and 48.2 vs. 35.5% for PTSD; and 20.6 vs. 13.7%, 23.4
vs. 21%, 38.5% vs. 34.8% and 52.5% vs. 40% for depression in study Il and Steel et al., respectively. The
difference in prevalence in the highest PTE-AR category, both for PTSD and depression, is possibly
because refugees in study Il had, as a group, a higher degree of exposure to PTE compared to the
refugees included in the Steel et al. study, likely with more refugees closer to a PTE-AR of 1.0 (which
would push the prevalence in this group up if a linear effect is assumed). A slightly different version of the
same narrative if given by the stepwise increasing ORs for PTSD, anxiety and depression with increasing
PTE-ARs in fully adjusted logistic regression models. In terms of evaluating PTEs as a risk factor, using
multivariable regression is arguably more correct given that potential confounding noise is reduced.
Again, the ORs for PTSD and depression for successive PTE-AR categories were quite similar to those
reported in the Steel et al. study, with the exception of the highest PTE-AR category, where ORs were
higher in study Il1.

PTE was also a central part of analyses in studies IV and V, however, not primarily to investigate PTES as
an independent risk factor for CP and/or subjective well-being (SWB), but rather to reduce confounding

noise and to shed light on potential causal relationships. Nonetheless, study IV found clear stepwise
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increasing levels of CP for successive PTE-AR levels, and study V found the same for SWB, albeit in the
opposite direction (i.e. higher PTE-ARs were associated with lower SWB). An interesting and important
finding in adjusted analyses in study 1V was that this strong unadjusted association between PTE-AR and
CP was no longer significant at the p<0.05 level after adjusting for PTSD, anxiety and depression. This
may suggest that the unadjusted association was spurious/caused by confounding by mental health or that
the associations of PTEs and mental health with CP are causally related [211]. Theoretically, the latter
explanation makes more sense, with one interpretation being that most or all of the effect of PTEs on CP

is related to, or mediated by, mental ill health.

Post-migration stress

The strong associations between post-migration stressors and subjective well-being (SWB) found in study
V are broadly congruent with a large and increasing body of literature documenting the importance of
stress related to the post-displacement environment for refugee mental health [59,60,113]. Of the four
stressors investigated (i.e. financial strain, social strain, competency strain and discrimination), only the
former two showed significant association with SWB in fully adjusted models which included
sociodemographic- and flight-related variables, PTEs and the other post-migration stressors. All of the

stressors, however, were strongly associated with SWB in unadjusted bivariate analysis.

Moreover, the adjusted associations were somewhat gender specific for financial strain (strong association
in men and weak to moderate association in women) and highly gender specific for social strain (strong
association in men and no association in women). The tendency for a gender-specific effect between
financial strain and subjective well-being is somewhat contrary to a large four-wave study from Australia
which did not find a similar gender pattern in a large sample of refugees resettled there [114]. This
inconsistency may be partly because the Australian study used a wider construct to measure ‘economic
stress’, incorporating employment and housing status, whereas study V focused on worries related to
personal finances. Although no prior study has investigated social support as a moderator between
financial strain and mental health in refugee populations (to my knowledge), the protective effect of social
support against financial strain found in study V is broadly in line with several related studies in refugees

[25,212] and existing theory on the positive health effects of social support [117,118].

The highly gender-specific association between social strain and SWB was surprising and is not easily
related to existing evidence. The aforementioned Australian study by Wu et al. did find a gender-specific
association between loneliness and mental health, however, the association was stronger in women, which

is contrary to our study. Furthermore, ‘social strain’ in study V tapped into status loss and frustration for
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not being able to use one’s competence in addition to feeling isolated, and these concepts are clearly
different from loneliness. A tentative and somewhat speculative explanation as to why social strain is
more closely linked to SWB in men may be related to traditional gender roles in Syria and other Middle
Eastern countries, with the identity of men closely linked with being able to provide for the family

[213,214]. The gender patterns found in study V need to be corroborated by further evidence.

The absence of an association between discrimination and SWB in fully adjusted analysis is somewhat
incongruent with existing evidence, with several studies having documented a clear adverse relationship
between discrimination and mental health [47,114,212]. One of these studies used a longitudinal design
and found that the association tended to be time-sensitive, with a stronger association between
discrimination and PTSD (though not severe mental illness) in later waves of the study, roughly 3to 4
years after refugees had resettled [114]. However, in the other two studies, refugees had fairly recently
arrived—the majority less than 3 years prior to study start—thus weakening the support for a lagged time-
effect potentially explaining the inconsistency of study V’s findings with existing evidence [47,212].
Another potential explanation could be that study V studied positive mental health vs. the other studies
which investigated mental ill health, though it is not very intuitive why discrimination should only
influence mental ill health and not well-being/positive mental health. Lastly, as discussed further under
confounding in the limitation section, there is a chance that including all post-migration stressors in the
same regression model has resulted in overadjustment bias, wherein a true effect of discrimination on

SWB is masked by controlling for an intermediate variable [215].

Length of stay in Norway:

Study III’s relatively strong finding that length of stay in Norway was positively associated with both
anxiety and depression was a bit surprising as this has not been a consistent finding in the literature to date
[113], with some studies finding a positive association [216], others a negative one [217,218], and yet
others no association [219]. One interpretation of this finding could be that the length of time in Norway is
positively associated with a long and protracted asylum process, which fairly solid evidence has
documented to be linked to mental ill health [147,201]. It may also reflect the impact of various context-
specific stressors related to the post-migratory environment which differ by resettlement country and

which, over time, could undermine mental health (e.g. difficulties getting access to the labor market).
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9.3 Chronic pain, mental health and functioning

The finding in study IV of strong associations between all of the mental ill health variables (i.e. PTSD,
anxiety and depression) and chronic pain (CP) is in line with a large bulk of evidence in non-refugee
populations in the last decades [129,209,210,220] and consistent with current understanding of pain and
psychopathology as existing in a bidirectional relationship with shared neural mechanisms [127,128]. A
fair number of studies have also documented clear links between pain and mental ill health in torture-
exposed refugees and refugees in treatment for mental health problems [134,221,222], however, only a
few studies have explored this topic in general, unselected, refugee populations. Specifically, one
longitudinal, two-wave, study in Norway on refugees from Syria found relatively strong associations
between CP and PTSD symptoms, and a tendency for an association between anxiety/depression and CP
[138]. However, the associations were only found at the follow-up measure and not at baseline. Similarly,
another study on Syrian refugees resettled in Ireland found a strong association between anxiety and pain
[205]. Expanding beyond pain, several large studies have documented clear links between somatic distress
and mental ill health in various refugee and forcefully displaced people [139-141]. All of these studies
used the Patient Health Questionnaire to measure somatic distress, and of the 15 items comprising this
scale, six ask about pain. Overall, therefore, the findings from study IV align well with existing evidence.
It is somewhat surprising that there is such a paucity of studies on pain and mental health in general
refugee populations given the fairly advanced state of knowledge on this topic in the literature in non-
refugee populations and the known high burden of mental ill health in refugees. Moreover, successfully
treating either condition likely requires that both are treated [127,223].

An important finding on perceived general health (PGH) was that CP showed markedly stronger
association with PGH than any of the mental health variables when all were included in the same
regression model. Still, there was moderate evidence that PTSD was associated with PGH and some
evidence that depression was. Importantly, though, the strength of association was ten-fold lower than for
severe levels of CP. Interestingly, a similar finding was reported in the abovementioned study from
Ireland, i.e. when anxiety, PTSD symptoms and CP was entered into a multivariable regression model on
PGH, only CP remained significant [205]. One interpretation of this finding is that most (or all in the case
of the Irish study) of the effect of mental ill health on PGH is causally related to or overlapping with CP
(e.g. CP acts as a mediator). Given how close CP and psychopathology are intertwined as discussed in the
prior paragraph, this seems like a more reasonable explanation than that CP is a confounder. A somewhat
incongruent finding in study IV vs. the Irish study is that the measure of association (i.e. the OR) was
much stronger for CP than for the mental health variables in study IV’s unadjusted and partially adjusted

models, which was opposite in the Irish study.
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The finding that functional impairment (FI) was associated with both mental health and CP is very much
in line with expectations and congruent with two prior studies on this topic in refugees, even if even if one
of these studies explored somatic distress and not pain [140,222]. Neither study, however, compared the
strength of the associations when adjusted for each other. Thus, study I'V’s finding that the adjusted
association was much stronger for CP than for mental health is novel. Similarly, | am unaware of other
studies that have investigated gender as a modifier of the above associations, meaning the highly
interesting finding that both anxiety and PTSD showed strong associations with FI after adjusting for CP
in men, but not in women, cannot easily be related to prior literature. Given that this analysis was done
post-hoc, it may be a chance finding. However, in light of the fairly strong finding in study V of gender-
specific links between the post-migration stressor social strain and subjective well-being, it could be that a
real gendered effect is a play here too. Specifically, there was a tendency for a stronger link between the
mental health variables, especially anxiety, and CP in women compared to men, thus any adverse effect of
mental ill health on FI may be masked when CP and mental health are included in the same regression
model (e.g. due to overadjustment bias [215]).

9.4 Gender findings

The relatively robust finding in study I11 that female gender was a risk factor for anxiety and depression in
fully adjusted analysis, and tended to be so for PTSD, may add important evidence to a somewhat
inconsistent evidence base to date, with some studies reporting similar results [43,74,155,158] whereas
others not [39,66,72]. Given the strength of this finding in study 111, the inconsistency in existing evidence
is somewhat puzzling. One potential explanation may be related to PTEs. Specifically, study Il indicates
that PTES may be an important confounder when investigating gender as a risk factor for mental ill health
in refugees. That is, in study 111, male gender was positively associated with exposure to PTEs—i.e.
proportionally more men than women were in the higher PTE-AR categories—and if this was not adjusted
for, the erroneous conclusion would be that female gender was not a risk factor for mental ill health,
whereas adjusted results showed strong evidence for this. In fact, for PTSD, comparing prevalence rates
crudely between men and women could even suggest that male gender was a risk factor for PTSD,
however, this picture was completely reversed upon adding PTEs in adjusted models. Confounding by
PTEs may be part of the reason why gender was not associated with PTSD in study I, where data on PTE

was not collected.
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The potential confounding problem of PTEs did not cause the same distortion when investigating CP and
SWB for men and women in articles IV and V. That is, there was clear evidence, both in unadjusted and
adjusted models, that female gender was associated with an increased risk of both CP and low SWB. In
terms of pain, the results are consistent with a broad literature documenting elevated levels of pain in
women compared to men in both refugee and non-refugee populations [139,140,164,165]. There is less
available evidence to compare study V’s gender findings, though one Swedish study on quality of life
found the opposite association. That is, men reported lower quality of life than women in a fairly small
sample of Iranian refugees [224]. More studies are thus needed to investigate gender as a risk/protective

factor of positive mental health outcomes (e.g. well-being and quality of life).

Evaluating gender as a risk factor gets a little tricky (in an epidemiological sense), especially when using
the term gender as an umbrella term to denote both the biological (sex) and social (gender) constructs. For
example, if women are exposed to some of the most horrific PTES (e.g. sexual violence) to a much larger
degree than men, and this increases the risk of mental ill health notably, is it then correct to control for this
in multivariate regression analysis when evaluating risk? On the one side, the risk of being the victim of
sexual violence is arguably very closely tied to the social construct of being a woman, and thus adjusting
for exposure to sexual violence could arguably remove (statistically) a key explaining factor as to why
women face an elevated risk of mental ill health. On the other hand, as in study I1l, not controlling for
PTEs could lead to the erroneous conclusion that women and men have equal risks of mental ill health,
because the noise caused by confounding by PTEs has not been accounted for. If the aim is to shed light
on biological sex as a risk factor, then arguably, adjusting for different PTEs, as well as stressors in the
post-migration environment, will push results and findings towards addressing this aim (though it is
difficult in reality to control for all the ways in which gender and sex overlap for a number of reasons).
Whether controlling for PTEs and post-migration conditions is the right thing to do or not, depends on the
research question(s) asked. This points to the importance of being precise in objectives (and language)
when exploring gender/sex in relation to mental health in refugee populations. For example, it is possible
for men in a cohort of refugees to have higher prevalence of, say, PTSD, than women, though at the same

time, that female gender is a risk factor for PTSD at any given level of exposure to PTEs.

The important effect modifying role of gender in the associations between both mental ill health and
function impairment (study V), and between post-migration stressors and subjective well-being (study V)
has been discussed in preceding paragraphs. Even if these findings are more exploratory than hypothesis-
testing in nature and thus in need of further corroborating evidence, these gender-specific findings are an

important overall conclusion in the thesis. As highlighted by previous researchers [43,149,166], there has
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been insufficient focus on gender in the field of refugee research to date, including in larger

epidemiological studies [43], thus future research should attempt to address this shortcoming.

9.5 Methodological reflections, strengths and limitations

As is apparent throughout the above discussions, a large number of studies have been done on several of
the topics investigated in the present thesis, especially on the prevalence of mental illness and the
importance of pre- and peri-migration PTEs as risk factors for mental ill health [39,61,66,67,202]. Thus,
one may legitimately ask if further research on this topic is needed. Two arguments are likely central to
any defense of a need for more studies. The first is eloquently presented by one of the pioneers of
epidemiological research in refugee populations, Dr. Derrick Silove, in a recent article reflecting on the
role epidemiology has played in the field of refugee mental health over the years [37]. A main conclusion
in his reflections is that the well-known heterogeneity in study findings on the burden of mental ill health
in refugee populations and risk factors thereof is intrinsically linked to the high degree of contextual
specificity of each refugee situation—both those relating to the refugees themselves and the realities they
have left behind on a micro and macro level, as well as the realities of the post-resettlement environment,
and how these interact. Thus, there is a recurring need of new epidemiological studies in order to capture
the situation of different refugee cohorts resettling in vastly different and continuously changing post-
resettlement contexts. The second argument also addresses the large heterogeneity of existing evidence,
but highlights the role played by methodological factors—e.g. sub-optimal sampling and recruitment
strategies, small samples giving low statistical power, the use of a wide variety of measures which to a
varying degree have been psychometrically tested in refugee populations and the reliance on cross-
sectional designs. These shortcomings in methods and design have resulted in an aggregate evidence base
where true signals and methodological noise are hard to separate. Thus leading researchers in the field
repeatedly call for additional methodologically rigorous evidence in order to reduce this noise [37,39]. As
highlighted in the General introduction, an important aim of the REFUGE project in general, and this
thesis in particular, is to help address this weakness, thus a detailed and thorough section on

Methodological reflections is warranted.
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9.5.1 Selection bias

Many, if not most, studies on mental health in refugee populations to date have used convenience
sampling rather than probability-based sampling [39,67], and very few studies have sampled from full
populations registries [29]. Using convenience samples may lead to problems with selection bias, whereby
participants in a study systematically differ from the target population—i.e. the populations one wishes to
generalize findings to—on key variables being studied. Cognizant of this limitation in the field, all studies
included in the present thesis were based on simple random sampling from full population registries in
either Norway (studies I1, 11l and IV) or Sweden (studies | and V). Given that a key aim of several of the
studies were to estimate nation-wide prevalences of mental ill health and/or chronic pain, the choice of
sampling strategy was arguably particularly important to ensure valid estimates. In all studies, however,
and in particular in the REFUGE study in Norway, the issue of selection bias was re-introduced by an
overall limited willingness to participate across studies leading to response rates of about 10% (studies 111
and 1V), 22% (study I) and 30% (study V). The difficulties of recruiting refugees into research studies are
well-known and part of the reason many studies end up with small samples and/or samples with a low
response rate [225]. Given that all samples in the thesis were drawn from full population registries with
known distributions of key sociodemographic variables such as age, gender, civil status and country of
birth, it was possible to estimate post-stratification weights which were used to correct for potential bias in
prevalence estimates caused by varying willingness to participate across strata of these variables [181].
Importantly, though, if willingness to participate was non-random with respect to the health variables of
interest (e.g. if refugees with PTSD were more or less willing to participate than refugees without PTSD
within strata, which some evidence in non-refugee populations suggests [226,227]), then post-stratification

weighting may not fully correct for selection bias [228].

Study Il and 11 attempted to shed light on potential distortions in findings caused by non-participation and
subsequent selection bias. Specifically, respondents were divided into groups based on when they
answered the guestionnaire in the nine-month period the survey was open (i.e. early responders vs. late
responder), and this was used as a proxy for willingness to participate and tested in bivariate analysis
against other key variables in the studies, including the mental health outcomes (PTSD, anxiety and
depression). These analyses found that willingness to participate was negatively correlated with length of
time in Norway, however, willingness to participate was not clearly associated with mental health with the
exception of a slight tendency for early responders to have more PTSD symptoms. This provides some
reassurance that selection bias has not grossly distorted prevalence estimates in study Il and V. Further
reassurance comes from the fact that prevalence estimates in study Il and the collaborative study in

Sweden—uwhich had a response rate of 30% [29]—were very similar, since the two studies used almost
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identical methodology and had study populations that were highly comparable in terms of
sociodemographic characteristics and exposure to pre- and peri-migration PTEs. Nonetheless, | can by no

means rule out that selection bias has affected our estimated burden of mental ill health.

A further potential source of selection bias is missing data, which was fairly frequent for some of the
variables included across studies. To counter this problem, study 1V used imputed data in main analysis,
and studies Il and V used imputed data as part of sensitivity analysis and found similar results as in
analysis done with missing handled through pairwise deletion. This suggests limited problems with

selection bias caused by missing data.

Exposure-disease associations are generally thought to be more robust against selection bias and non-
representative samples [229,230], thus | am less concerned that the low response rates across studies have

distorted findings on risk and protective factors.

9.5.2 Information bias

Mental ill health

Measuring mental (ill) health and estimating the prevalence of mental illness using self-report screening
instruments have clear advantages in terms of cost and ease of use when conducting large epidemiological
studies. Moreover, most key instruments in the thesis’ studies—e.g. the HTQ, CRIES-8 and HSCL scales
and the WHO well-being index—have all been frequently used in both refugee and non-refugee
populations, meaning comparative evidence is abundant. The use of screening instruments, however, has

several important drawbacks as well.

First of all, the intention of screening instruments is to do just that: screen for possible mental ill health. A
key feature of most screening instruments is that their primary goal is to efficiently and with acceptable
accuracy identify individuals with a heightened risk of a condition based on their results on the screen, or
conversely, identify individuals without a condition with acceptable accuracy. The actual diagnosis of a
mental illness, of course, requires a clinical interview by a mental healthcare professional and cannot be
made solely based on screen results. Thus individuals identified as “at-risk” based on their screening score
are typically denoted as “possible” or “probable” cases (in the present thesis, the terms “checklist-
positive” is frequently used), to emphasize that they are not true cases—that is, true as defined by the gold
standard clinical interview. In general, screening instruments want to have high sensitivity, defined as the
percentage of true positives that are correctly identified as cases by their screen result. The closer the

sensitivity is to 100%, the better. The price paid for high sensitivity is reduced specificity, defined as the
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percentage of true negatives that are correctly identified as non-cases by their screen result. Ideally, a
screen would want a specificity of 100% as well. In reality, however, virtually no test has close to 100%
sensitivity and 100% specificity, rather, a balance between these two has to be found and this usually
depends on how the consequences of false positives vs. false negatives are weighted against one another.
In relation to mental health, the balancing of sensitivity vs. specificity is arguably somewhat influenced by
whether the screen is used in a clinical or research setting. In a clinical setting, the negative consequence
of false positives is limited in the sense that all screen-positives will go through a more thorough clinical
evaluation to establish whether true mental illness is present or not (i.e. false positives will be correctly
identified as non-cases). This will tend to push the balance point towards higher sensitivity, even at the
slight expense of reduce specificity. This is because, from a clinical point of view, a mistake one wants to
avoid is to not detect someone with true mental illness. Nonetheless, false positives may contribute to
medicalizing and psychopathologizing individuals who are not necessarily struggling with mental health

issues and cause needless worry and anxiety.

From a research point of view, pushing the balance towards higher sensitivity at the expense of specificity
will have the consequence of inflating prevalence estimates, because the number of false positives will
increase. And, there is fairly solid evidence from meta-analysis that this may be the case in the refugee
mental health literature. That is, studies who investigate the prevalence of mental illness in refugee
populations through the use of screening instruments tend to find higher prevalence estimates compared to
studies who rely on the gold standard diagnostic interview [39,67], with one meta-analysis suggesting a
1.5 to 2-fold overestimation [70]. Thus, the prevalence estimates of study I, I1l and IV in the present thesis
are likely higher than the true prevalence in the target populations. This is a key limitation and underlines
the importance of a constant focus on the difference between prevalence estimates from questionnaire-

based studies vs. those using clinical interviews.

The PTSD prevalence estimates of study 111 is potentially further overestimated by the use of a cut-off
value of 2.06 on the HTQ rather than the most commonly used 2.5 cut-off established by Mollica et al. in
a study on Indochinese refugees [98]. This has already been discussed above and highlights a further
limitation in both the present thesis and in current evidence, namely, that cut-off values established in one
refugee population may not necessarily be correct in another due to poor transcultural validity [95,99]. As
far as | am aware, the optimal cut-off on the HTQ for the purpose of predicting likely PTSD in Syrians has
not been investigated, thus further research on this is needed to improve validity. A more fundamental
concern than the choice of optimal cut-off is whether mental illnesses as defined and operationalized in
the current diagnostic frameworks (the DSM-V and ICD-11) are valid constructs across highly

heterogeneous cultures, potentially with different understandings and experiences of health in general and
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mental health in particular [54-56]. The evidence on this is mixed both for the HTQ and HSCL scales,
with some studies supporting the transcultural validity of the full scales or elements of the scales [90,99]
whereas others are more critical [89,90]. Two recent studies by Vindbjerg et al. on the HTQ and the HSCL
in Arabic-speaking populations found some support for the HSCL-anxiety subscale (though advised that
two items be deleted), but concluded that the depression subscale should be used with great caution, if at
all, in Arabic speaking populations [91]. Similarly, for the study on the HTQ scale, there was limited
support for the validity of using a total, or mean-item, score on the scale [231]. Instead, the authors
suggest that the scale be divided into two subscales, one on arousal/intrusion and one on
avoidance/numbing. More research on the construct validity of both scales in Arabic-speaking populations

is warranted.

Lastly, as mentioned in the Methods section (Overview methods—all studies), another source of
information bias may have been caused by the use of a very formal language in the questionnaire. The
difference between written and spoken Arabic is considerable [167], thus it is possible that comprehension
difficulties has resulted in misclassification bias (likely nondifferential misclassification bias), which may

have pushed results either away from or towards the null [232].

9.5.3 Confounding

Put simply, confounding occurs when an exposure-outcome association of interest is distorted by a third
variable (confounder) which is a risk factor for the outcome in question and associated with the exposure,
but not on the causal pathway between them [233]. Failing to take account of confounders will result in
biased measures of associations, pushed either away from or towards the null depending on the directions
of associations. The problem of confounding may be addressed both at the design and analysis stage of
observational studies as long as confounders are known and data exists on them if they are to be addressed
at the analytic stage. Thus, identifying confounders is important so that researchers may take account of

them when planning and analyzing future studies.

An important confounder in study 111 was PTEs when investigating gender as a risk factor for mental ill
health outcomes. As discussed in more detail above, this sheds important light on the inconsistency in
prior research on female gender as a risk factor for PTSD in refugee populations. Specifically, part of the
reason that some studies have not found women to be at elevated risk may be because exposure to PTE
was not controlled for [e.g. 158,197]. This, at least, was an important finding in study I11, where

bivariate—or crude/unadjusted—analysis suggested no association between gender and mental ill health,

65



whereas moderate (PTSD) to marked (anxiety/depression) associations where found in fully adjusted

analysis.

There were also notable changes in the ORs going from unadjusted to fully adjusted analysis in study V
when exploring the associations between post-migration stressors and SWB, suggesting possible
confounding effects at least by statistical rules [233]. For example, there was very strong evidence
(p<0.001) that competency strain was associated with low SWB even in adjusted models including all
background variables, PTE-AR and discrimination as long as financial strain and social strain were not
controlled for in the model. However, the statistical consequence of adding these latter two stressors was
that no association between competency strain and SWB remained (p=0.20). One way to interpret this
result would be to think of financial strain (and social strain) as confounders of the relationship between
competency strain and SWB. It is also conceivable that this interpretation violates the last requirement for
a confounder described above if financial strain is on the causal pathway between competency strain and
SWB. For example, if a refugee experiences difficulties communicating in the language of the
resettlement country and/or has a hard time understanding documents (both part of the competency strain
measure in study V), then this may lead to difficulties finding a job and subsequent financial strain, which
may then lower SWB. Regardless of which interpretation is correct, an important conclusion from this is
that when the associations of multiple post-migration stressors and mental health are investigated in the
same study, results may be heavily influenced by whether stressors are tested in regression models

individually or whether they are included in the same model.

If the latter explanation above is correct, i.e. that there is a causal pathway going from competency strain
— financial strain — low SWB, then the actual effect of competency strain on SWB would be
underestimated in the fully adjusted model due to overadjustment bias [215]. Put differently and in causal
language, the effect of competency strain on SWB when investigated in a regression model containing
both competency strain and financial strain (and all the other relevant variables), is the effect exerted by
competency strain that is not mediated through financial strain. Future studies may wish to explore this

either with structural equation modelling and/or longitudinal designs.

9.5.4 Cross-sectional designs and causality

All studies included in the thesis used cross-sectional designs which mean that any causal inferences must
be done with great caution. Nonetheless, cross-sectionality does not necessarily disqualify causal
reflections, as argued in a recent epidemiological paper on this topic [234]. One finding that may lend

support to the assumption that an underlying causal relationship exists between variables is that of a dose-
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response effect—or biological gradient, as more famously set out in the Bradford Hill criteria [235]. And a
dose-response effect was a very clear finding in study 111 between PTEs and mental ill health, especially
for PTSD. Furthermore, this finding is highly consistent with prior evidence on the dose-response
relationship between traumatic exposure and symptoms of PTSD in refugees and war-affected populations
[39,236,237]. Furthermore, given that the temporal order between pre- and peri-migration PTEs and
current symptoms of PTSD, in theory at least, is straightforward, it is tempting to conclude a causal
pathway exists. This suggests that screening for PTEs in refugee populations in the early phase of
resettlement may be a sound strategy for identifying individuals at risk of developing mental ill health in
general, and PTSD in particular. And, in some countries, including Norway, questions on PTEs have a
central place in early mental health screenings [19]. From a methodological point of view, the correctness
of this hypothesized causal pathway may be partly undermined if recall bias is heavily at play. That is, if
PTSD symptoms impact upon the recollection of or narrative weight given to past trauma—i.e. if
individuals with a high PTSD symptom load remember and report more PTEs even if not subjected to
higher exposure in reality, which is suggested by some evidence [239]—then a form of ‘reverse causality’
might partly drive the strong dose-response association behind PTEs and PTSD. Importantly, though, the
measure for PTEs used in the present studies, the Refugee Trauma History Checklist, asks about eight
PTEs major life events (e.g. torture, sexual violence, physical violence and assault), all answered with
yes/no. It seems unlikely that recall bias should grossly effect the dichotomous reporting of such major

events. Nonetheless, the ‘reverse causality’ mechanism cannot be ruled out.

9.5.,5 Hypothesis testing versus exploratory findings

In the last decade or so, the fundamental scientific principle of reproducibility has been at the center of an
important and ongoing debate across academic disciplines, in particular in the fields of biomedicine and
psychology [240,241]. A focal point in the debate is the concern that a notable proportion of published
scientific findings fail to replicate and that many may in fact be false [240,242]. Numerous culprits and
possible remedies have been proposed, with pre-registration constituting a much discussed remedy. The
key concept in pre-registration is the critical importance of distinguishing and being transparent about
whether studies are hypothesis-testing or hypothesis-generating (exploratory/data-driven), since the
interpretation of and weight given to findings from these two approaches vary considerably [176]. In order
to make the distinction between them, researchers are encouraged to deposit, in as much details as
possible, descriptions of various aspects of their planned study (e.g. aims and objectives, recruitment
strategies, sample size and analytic plans) in publicly available and time-stamped databases. This will

facilitate transparency and enable readers to evaluate deviations from protocol and analytic plans and the
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potential serious consequences thereof, not least inflated type-I error rates [178,179,243]. Moreover, it
will help against publication bias, another suggested important culprit of the reproducibility crisis. Lastly,
though frequently neglected [244], pre-registration of observational studies has been an ethical
requirement by the World Medical Association’s as summarized in the Declaration of Helsinki since 2013

[245].

Cognizant of the reproducibility and pre-registration debate, the REFUGE project did a thorough pre-
registration for key studies to come out of the survey data. Thus, study 11l on the prevalence of mental ill
health and study IV on the prevalence of CP and the co-occurrence of CP with mental ill health were both
pre-registered in the ClinicalTrial.gov database (NCT03742128). For study I, the analytic plan was also
included in the supplementary material of the published article to highlight original plans and deviations
from them. Importantly, the multivariate regression analysis done in both study Il and IV were not pre-
registered in detail, thus findings from these regression analyses must be considered as exploratory in
nature and in need of further corroborating evidence. Importantly, the majority of variables included in the
regression models for study I11 were thoroughly described beforehand, including how they were to be
handled statistically (e.g. how age would be categorized). One exception was that the handling of the PTE
variable was decided after data was available, though this was done in an identical manner to the Steel et
al. meta-analysis, thus it was not based on idiosyncrasies in the dataset. Study IV deviated more from the
pre-registered plans, thus findings here, except for the burden of severe chronic pain, are more exploratory

in nature.
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10 Conclusions and possible implications

10.1 Conclusions

1)

2)

3)

4)

6)

7)

The studies in the present thesis document a high burden of mental ill health (i.e. PTSD,
depression and anxiety) and chronic pain in adult and adolescent refugees who have resettled
in Norway and Sweden in the last decade and this is consistent with a large body of prior

evidence.

Gender—in the present thesis used to denote both the biological and social characteristics of
men/women—is both an independent risk factor for mental ill health and chronic pain (with
women at higher risk) and an important effect modifier in the relationship of other risk and

protective factor with mental ill health and chronic pain.

The cumulative exposure to potentially traumatic experiences before and during flight is a
strong risk factor for mental ill health in general, and PTSD in particular, and there is a clear

underlying dose-response relationship.

There are strong links between mental ill health and chronic pain, and their adverse
associations with perceived general health and daily functioning are highly overlapping, with

an apparent stronger association for chronic pain in multivariate models.

The presumed adverse effects of mental ill health on functional impairment appears to be
highly gender specific, with a strong effect in men but none in women after adjusting for

chronic pain.

The presumed negative effects of social strain in particular, but also financial strain, on
subjective well-being appears to be highly gender specific, with no effect in women but a

strong effect in men.

10.2 Possible implications for research and policy

The low response rate in all studies included in the present thesis—especially the REFUGE study in

Norway—suggests future research looking to recruit large and representative samples of refugees from

populations registries should carefully weight the methodological advantages of this recruitment strategy

against the risk of low participation, especially if study invitations are sent via postal mail. For the
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REFUGE study, the low response rate occurred despite fairly extensive recruitment efforts including, for
example: the use of a reference group consisting of Syrians living in Norway which advised on key
aspects of the study including recruitment; many Q&A sessions at adult learning centers for refugees
throughout the country to explain and promote the study; a dedicated study Facebook page, continuously
monitored by an Arabic speaker, which was shared by key member of the Syrian community in Norway as
identified by the reference groups; an animated cartoon in Arabic which explained the study and important
principles in research (e.g. confidentiality, informed consent); a radio broadcast on the study; and the
distribution of information about the study to all community centers in Norway working with refugees. A
similar study in terms of study population (adult refugees from Syria) and research aims (mental health)
conducted in Turkey in 2018, managed to recruit 1,678 individuals, which constituted 59% of the
sampling frame, though recruitment in this study was done via telephone. It is possible that this
recruitment strategy is better for boosting participation compared to postal distribution, however, there are
also many other possible explanations.

Research to date, including this thesis, has relied too heavily on self-report questionnaire instruments
when assessing the burden of mental ill health without sufficient evidence on the validity of this approach
across highly heterogenous refugee groups and settings. Future validation studies evaluating questionnaire
instruments against the gold standard clinical interview are needed, both to explore issues of construct

validity and to establish optimal cut-offs for different refugee populations.

Set against the large bulk of cross-sectional evidence documenting elevated levels of mental ill health in
refugee populations, especially in the early phase of resettlement, there is a notable lack of longitudinal
studies on the development of these symptoms over time. Given the many stressors in the early years of
resettlement (e.g. uncertainty, grief, loss of social networks, language difficulties) and their known
adverse associations with mental health, future studies should investigate the extent to which early-phase
symptoms of mental distress or illness reliably predict long-term mental health trajectories and other

important outcomes related to integration (e.g. participation in education and employment).

Overall, research on mental health in refugee populations needs to include a stronger focus on the role of
gender given the accumulating evidence of strong gender-specific effects across a number of topics (e.g.
gender appears to be an important effect modifier between certain post-migratory stressors—e.g. social

strain—and mental health).

Given the close links between chronic pain and mental health found in the present thesis, the known
stigma associated with mental health in many cultures, and the strong, though preliminary, finding that
pain may be more important for functional impairment than mental health in refugee populations, further

studies on the importance of pain to refugee (mental) health are warranted. Moreover, future studies
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should consider investigating the topics of pain and mental health together, given their apparent overlap,

and since successfully treating one likely requires addressing both.

Overall, the present thesis lends scientific support to the increased focus on mental health in government
strategic objectives and policies in Norway as outlined in the first section of the General introduction [14—
17]. As tragically demonstrated by the drowning death of a resettled Sudanese refugee women and her two
children in 2019, the total burden some refugees have to handle in the tumultuous first period in a new
country, may lead to severe psychological stress that could have disastrous consequences unless detected
and addressed [18]. The official recommendations from the Norwegian Directorate of Health in Norway
are currently that mental health and potentially traumatic experiences should be screened for—if deemed
necessary based on available information—both in the early phase after arrival (e.g. the first few weeks)
and after about three months [19]. There is currently limited evidence on the extent to which these
recommendations are used in reality, what constitute important reasons and potential barriers if they are
not, and what proportion of refugees who, based on interviewers judgement, actually do undergo a PTE
and mental health screen. Further systematic knowledge on all these elements are needed. Moreover,
although the present thesis, and an abundance of prior evidence, suggest a high burden of mental ill health
in refugee populations, there is still a lack of knowledge as to the overall benefits and potential costs of,
for example, introducing a compulsory mental health screen of all refugees shortly after arrival. For even
though this would very likely help identify refugees with mental ill health and enable mitigation efforts to
be initiated early, it could potentially also result is adverse consequences—e.g. unnecessary worry and
pathologization of refugees who, despite a high level of psychological distress, will manage just fine once
the initial stressful resettlement period is past. Moreover, if the threshold for worrisome psychological
distress warranting further follow-up is set too low, the resultant load placed on already strained health
services by false positives will also add to the total cost of such a strategy. Balancing the above concerns

in a good way will necessitate good data, and this data is currently not available.
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Abstract

Background: The objective of the present study was to assess nation-wide, representative prevalence estimates for
symptom-defined posttraumatic stress disorder (PTSD) within populations of refugee minors from Afghanistan, Syria
and lraq resettled in Sweden.

Methods: A nation-wide, cross-sectional, questionnaire study with a stratified sample of refugee minors, aged 16—
18 years, from Afghanistan, Irag and Syria, resettled in Sweden between 2014 and 2018 (N =5071) was conducted.
The response rate was 22.3%, leaving n = 1129 refugee minors (boys 53.1% / girls 46.9%) in the final sample.
Symptom-defined prevalences of PTSD were measured using CRIES-8 with 217 as cut-off. Data were analyzed using
frequency distributions, and strata-specific PTSD prevalences with 95% confidence intervals (95% Cls), were
estimated. The association between migratory status on arrival (unaccompanied vs. accompanied) and PTSD was
estimated using crude and adjusted odds ratios (OR) utilizing logistic regression analyses with 95% Cls.

Results: Overall, the weighted PTSD prevalence was 42% (95% Cl 38.9-45.1), with minors from Afghanistan
presenting the highest prevalence (56.9, 95% Cl 51.5-62.2), compared to minors from Iraq (36.8, 95% Cl 28.9-454)
and Syria (334, 95% Cl 29.4-37.6). Unaccompanied minors from Afghanistan had higher odds of PTSD compared to
accompanied minors from Afghanistan (OR=1.92, 95% Cl 1.08-3.40). Gender differences were non-significant.

Conclusions: High prevalences of symptom-defined PTSD among refugee minors in general and in

unaccompanied minors from Afghanistan in particular, were revealed. Findings calls for continued efforts to support
this especially vulnerable group.
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Background

According to the United Nations Children’s Fund
(UNICEF), 170,000 unaccompanied refugee minors—
youth under 18years of age separated from their par-
ents/guardian—applied for asylum in Europe in 2015
and 2016 [1]. Often withheld at border-crossings, beaten,
forced to sleep outdoors, and left without access to basic
needs, these refugee children, throughout their flight, are
especially at risk [2].

Indeed, research focusing on refugee children and un-
accompanied refugee minors has consistently reported
heightened risk for mental health disorders, including
posttraumatic stress disorder (PTSD), within this popu-
lation and existing evidence suggests that mental health
disorders tend to be highly prevalent, even several years
after resettlement [3—12]. Prior research has shown that
a number of factors are associated with the development
of mental health problems in refugee children and ado-
lescents, such as exposure to violence, stress in the post-
migration context, family stress, separation from parents,
and discrimination [13-16]. The host country environ-
ment has also been shown to be particularly important
in the determination of longer-term mental health out-
comes and adaptation to the country of resettlement
[16]. However, although scientific knowledge about this
vulnerable population has increased over the years, re-
cent reviews have highlighted the need for further exam-
ination, due to high variability within reported findings
and methodological inconsistencies in the design and
measures used [17, 18]. This includes a wide range of
prevalence levels for PTSD (range: 19-60%), and other
mental health disorders and long-term outcomes [19,
20]. In fact, there is a notable lack of consensus among
researchers regarding the long-term outcomes of mental
health problems in this population, and clear findings re-
garding estimates of long-term prevalences are currently
lacking [19, 20]. However, a few studies have suggested
that, while the mental health of refugee youth previously
diagnosed with depression or PTSD may improve
slightly over time, metal health problems are likely to
still be present at follow up [19]. It has also been sug-
gested that PTSD and depression can lead to poor per-
formance in school, which may in turn lead to a higher
likelihood of engagement in risky behaviour [19]. Studies
focusing on mental health in minors have also largely
been based on small, non-random samples, often with
predominantly unaccompanied, male participants [8,
21-26], highlighting an underlying problem of conveni-
ence sampling. Such samples are often non-
representative and might, in some cases, provide biased
or incomplete information about the populations in
question [17]. According to Kien and colleagues (2018),
the research field therefore currently lacks reliable
prevalence data for several European countries,
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including Sweden. In sum, the current lack of represen-
tative and methodologically consistent studies suggests
that research conducted with large, randomly selected
samples, and standardized, validated measures, in order
to improve consistency and generalizability of findings,
is highly warranted [17, 20, 27].

Findings related to gender differences among un-
accompanied refugee minors have also thus far been
largely inconclusive. Although female gender has been
shown to be associated with a heightened vulnerability
towards certain mental health problems, a lack of repre-
sentative studies and relevant data for male refugees
should encourage caution when interpreting findings
[28, 29]. Still, refugee and asylum-seeking females are
typically disproportionately vulnerable to threats such as
sexual exploitation and abuse, as well as associated nega-
tive mental health outcomes [29, 30]. This seems to hold
true for girls as well as women, with studies finding that
underage girls experienced exposure to sexual violence
at a far greater rate than boys, and that they were found
to show more symptoms of anxiety and behavioral prob-
lems than their male counterparts [31]. This vulnerabil-
ity may be a significant factor that contributes to the
overrepresentation of males in samples of unaccompan-
ied refugee minors - families may simply feel that it is
safer to send their boys than their girls on the dangerous
journey to Europe [9].

Previous studies also differ considerably, both in where
they are conducted and in the nationalities that are stud-
ied [17]. The asylum-process, legal frameworks and inte-
gration policies used in each country are known to vary
greatly and the different refugee populations are by no
means equivalent in terms of pre-flight and migratory
experiences. Furthermore, the proportions of accompan-
ied and unaccompanied minors within the refugee popu-
lations differ widely and differences in education levels,
socio-economic status, religious and sociocultural values
all contribute to variations in post-migratory stress levels
and affect mental health outcomes [32]. Considering
this, the field is in need of representative studies includ-
ing different refugee populations from the same region,
resettled in one country, under one legal framework,
with both accompanied and unaccompanied minors, in
order to establish methodologically more sound com-
parative analyses.

In 2015, European countries received unusually high
numbers of asylum-seekers from Syria, Afghanistan, and
Iraq. According to Eurostat [33], the highest number of
unaccompanied minor applicants was registered in
Sweden (approx. 35,000 unaccompanied minors, 40% of
the EU total). In the EU, entry procedures for unaccom-
panied refugee minors who lodge an application for asy-
lum are well-established and more-or-less harmonized
across member states. In Sweden, an asylum application
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is submitted to the Swedish Migration Board and, in
most cases, entry is permitted for unaccompanied refu-
gee minors. A key component of the reception arrange-
ments for unaccompanied refugee minors is the
appointment of a guardian, or a custodian, and/or public
counsel. The appointed guardian acts not only to pro-
vide legal support in the asylum process, but also with
regard to other aspects of the unaccompanied refugee
minors stay. Minors seeking asylum in Sweden have the
right to attend school on the same terms as other chil-
dren living in the country and to study at upper second-
ary school level as long as these studies begin before
they turn 18 years old. Asylum-seeking minors also have
the right to medical care and dental care on the same
terms as other children living in Sweden (Swedish
Migration Agency, Children in the asylum process).
Accommodation and other care facilities for unaccom-
panied refugee minors is provided, with the type of
accommodation varying depending on the minors’
individual needs and age.

Considering the aforementioned, the objective of the
present study was to assess nation-wide, representative
prevalence estimates for symptom-defined PTSD within
populations of refugee minors from Afghanistan, Syria
and Iraq resettled in Sweden. We hypothesized that
PTSD prevalences for unaccompanied minors would be
significantly higher compared to accompanied minors,
and that the PTSD prevalence for unaccompanied girls
would be significantly higher, compared to boys. Consid-
ering that one out of two unaccompanied minors origi-
nates from Afghanistan, PTSD prevalence estimates
were expected to vary by country, with minors from
Afghanistan reporting the highest PTSD prevalences,
due to the expected large proportion of unaccompanied
minors within this subsample and the high symptom
burden linked to being unaccompanied. In order to
overcome some of the above-mentioned methodological
shortcomings, we used a well-known, validated and
methodologically comparable measure for symptom-
defined PTSD within a large, randomly drawn sample of
resettled refugee minors in Sweden.

Method

Design, sampling and participants

The present study has a cross sectional design. The
source population of the study consisted of a known and
completed population of N =12,313 girls and boys aged
16 to 18years from Syria, Iraq and Afghanistan who
were granted residency in Sweden on grounds of asylum,
and were accepted into a municipality between 2014 and
2018 (See flow chart, Fig. 1). The source population was
identified through the Total Population Register (TPR),
covering every individual that has resided in Sweden on
a permanent basis held by Statistics Sweden. The source
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population was stratified by gender and country of birth
resulting in a total of 6 strata. From this stratified source
population, a sample of # = 5071 refugee minors (41% of
the complete source population), was drawn and in-
cluded in the study (see power analysis). The following
sampling strategy was used. From the three smallest
strata (girls from Afghanistan, and both boys and girls
from Iraq) containing less than # = 845 (n = 5071 divided
by 6 strata), all refugee minors were included. For the
remaining three largest strata (boys from Afghanistan,
and both boys and girls from Syria, n=3774), simple
random sampling was used to select # = 1258 from each
stratum. The rationale for including all refugee minors
in the three smallest strata, i.e. to oversample these
strata, was to increase the precision of stratified esti-
mates, and to guard against the risk of small sample
sizes from these strata of the source population, which
may have occurred if proportional allocation for
sampling had been applied [34].

Power analysis

This study is an age-specific sub-study of a larger,
nation-wide, cross-sectional questionnaire study con-
ducted in Sweden in 2018 (Refugee Children and Ado-
lescence’s Health, RCAH), the source population of
which consisted of all refugee minors (aged 12 to 18
years) from Syria, Iraq and Afghanistan who were
granted residency in Sweden on grounds of asylum and
accepted into a municipality between 2014 and 2018
(N'=25,584). The initial power analysis for this study
was done with the overall aim of estimating the preva-
lence of common mental health problems in the target
population with adequate precision. Due to large hetero-
geneity of previously reported estimates of common
mental health problems among refugee minors [35], the
power analyses were replicated with two hypothesized
point prevalence estimates of 20% and 50%. Based on an
estimate of 20%, the analysis indicated that a sample size
of n =1537 would be needed for 0.02 precision at a 95%
confidence level. The analysis also indicated that this
sample size of approximately 1500 individuals would
provide sufficient power for estimation of a higher
prevalence at 50%, albeit with slightly less precision (d =
0.025). Considering the expected non-response rates in-
herent in survey studies of refugee populations, this
would require a 30% response rate of n~ 5000 (15% for
n=10,000) from the sample. As these response rates
were deemed achievable, and with the consideration of
the logistical constrains of the study, the sample size of
n =10,000 for RCAH study, with approximately # = 5000
between 16 to 18 years old, which corresponds to a sub-
stantive proportion (41%) of the total source population,
was selected.
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An information letter explaining the purpose of the
study and what participation entailed was sent out to the
sampled population on June 5th 2018 and the actual ques-
tionnaire was distributed via postal mail on June 12th,
2018, with a pre-paid return envelope enclosed. Two re-
minders were sent out to non-responders: the first on June
26th (reminder card only); and the second on August 31st
(reminder card and questionnaire). Information about the
study was also presented online using Swedish Red Cross
University College’s webpages and featured in an online
magazine targeting refugee adolescents and Swedish youth
in general. Addresses were re-checked and updated prior
to posting the second reminder. Enclosed with the ques-
tionnaire was an informed consent form where it was ex-
plicitly stated that participation was voluntary and that
submission of the questionnaire implied consent. The in-
formation provided also included a phone number partici-
pants could call if they had any questions or concerns
related to the study.

The study was approved by the Stockholm Regional
Ethical Review Board (Approval number: 2018/456-31/
5). Statistics Sweden was responsible for conducting the
survey. Data was analyzed anonymously.

Adaptation and development of the questionnaire

A standard double-blind translation and back-translation
procedure was used for linguistic adaptation of the ques-
tionnaire to Arabic and Dari/Farsi for all sections except
where pre-validated and adapted scales already existed.
Cognitive testing by verbal probing was performed; i.e. an
interview in which a series of probe questions in regard to
respondents’ potential difficulties in comprehension, re-
trieval of information and judgment and responses to the
questionnaires’ content, is administrated by an inter-
viewer. This was performed for each linguistic version of
the questionnaire, with # =15 native Arabic and Dari/
Farsi speaking children. In cases of detecting difficulties,
the content of the questionnaire was discussed with pro-
fessional interpreters as well as native speaking commu-
nity members. Following these procedures, minor
adjustments in wording and phrasing of some of the con-
tent of the questionnaire were performed.

Symptom-defined posttraumatic stress disorder (PTSD)

Symptom-defined posttraumatic stress disorder (PTSD)
was assessed through the Child Revised Impact of Event
Scale (CRIES-8) [36]. The scale is frequently used to
measure PTSD among unaccompanied refugee minors
[17, 18, 30] The scale consists of eight items measuring
intrusion (four items) and avoidance (four items) in the
last 7 days related to a stressful life event. Each item is
scored on a 4-point frequency scale (0=Not at all; 1=
Rarely; 3 = Sometimes; 5= Often), giving a total score
ranging from O to 40. In the present study, a total
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score > 17 defined a PTSD case, i.e. minors with a mean
scored equal to or above 17 were considered to have
PTSD like symptoms or as being at risk for PTSD, re-
gardless of how many items were answered. A cut-off
score of 17 is in accordance with previous studies on un-
accompanied refugee minors [22]. In order to minimize
the risk of inflating PTSD prevalence estimates, we de-
cided to include all individuals who had answered at
least one item on the scale. By doing so, we included a
higher number of non-PTSD participants in the denom-
inator of the prevalence estimate fraction, hence avoid-
ing inflation. Participants with all 8 items missing were
excluded (6,4%).

Migratory status on arrival

The variable used to define a participant as an unaccom-
panied vs. accompanied refugee minor was provided by
Statistics Sweden’s database STATIV (www.scb.se). The
STATIV database is developed by Statistics Sweden to-
gether with the Swedish Integration Board to provide
data within different areas of society from an integration
policy perspective. Specifically, STATIV states that “an
unaccompanied refugee minor is defined as a refugee
under 18 years of age who arrives in Sweden without a
parent or other legal guardian’.

Living situation

A potentially important factor for unaccompanied refu-
gee minors is whether they are reunited with their
mother and/or father or other family member in the
host country. Presumably, the potential negative impact
of fleeing as an unaccompanied minor may be partly
remedied if one is reunited with family/relatives, or, con-
versely, exacerbated if one is not. We therefore decided
to include living situation in the present study and asked
all participants which adults they lived with. There were
8 possible answer choices: 1. I live with both my mother
and father; 2. My parents do not live together and I live
with my mother most/all of the time; 3. My parents do
not live together and I live with my father most/all of the
time; 4. My parents do not live together and I live equally
with my mother and father; 5. I live with one or more
adult relatives; 6. I live with an unrelated adult/adults;
7. 1 live in a family home or equivalent; 8. I live in an
HVB-home. A HVB-home is government funded institu-
tion/home where unaccompanied minors temporarily
live and receive basic support. Answer categories 1-5
were combined into the category “With mother and/
or father or relatives” due to few observations in
some categories. Likewise, categories 6 and 7 were
combined into the category “Family home or unrelated
adults”.


https://www.scb.se/contentassets/659b9a5233dc4dd49b22630b2745ca57/dokumentation-en-stativ.pdf
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Demographics
Data on gender and age at the time of assessment were
obtained through the Statistics Sweden population

registry.

Statistical analyses

The data set was first cleaned and checked for errors
and missing values. The number of missing values for a
given variable can be gauged from the tables. Frequency
distributions were calculated through cross-tabulations.
Point estimates with 95% confidence intervals (95% Cls)
of symptom-defined PTSD prevalences were calculated
across strata of covariates (i.e. gender, age, migratory sta-
tus on arrival and living situation), both for the total
sample and the sample split by refugees’ country of ori-
gin. Point estimates were not calculated if there were
less than 5 individuals in a cell when cross-tabulating
covariates with PTSD. In order to correct for potentially
bias in PTSD prevalence estimates caused by study de-
sign and non-response, weighted prevalence estimates
(with 95% CI) was also calculated for the total sample
and the sample split on country of birth using post-
stratification weights [37]. In post-stratification weight-
ing, strata-specific prevalences in the sample are
weighted to reflect the source population’s distribution
across strata. The strata used for post-stratification
weights in the present study were based on the study de-
sign with the stratified source population (i.e. six strata
in total). Chi-square tests for categorical variables were
used to compare differences only in symptom-defined
PTSD prevalence across country of birth, age gender,
migratory status, and living situation.

Logistic regression analysis was used in order to es-
timate the association between migratory status on
arrival  (unaccompanied vs. accompanied) and
symptom-defined PTSD, and is presented as crude
and adjusted odds ratios (ORs) with 95% Cls and p-
values from Wald test of equal odds. Regression
models were built in a two-step, forward approach
starting with crude associations and then adding age
and gender as potential confounders, both for a priori
reasons. Only individuals without missing values for
all model variables were included in analyses, and the
total number contributing data to a given model is
noted in Table 3. Due to limited numbers of un-
accompanied refugee minors from Iraq and Syria, and
the fairly similar gender and age distribution in these
subsamples, the two countries were combined in
regression analyses in order to increase power.

No pre-registered document, with detailed plans for
analyses, exists. Specific strategies for analyses were de-
termined with data at hand. We have therefore
attempted to keep analyses simple and transparent in
order to reduce the chance of pursuing random noise in
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the data which could result from including large num-
bers of candidate variables and multiple testing [38].
Still, the broader study objectives and hypotheses were
prospectively outlined in written documents, such as
ethics application and study protocol.

Results

Of the 5071 sampled refugee minors, 1129 returned the
questionnaire for an overall response rate of 22.5% (See
Fig. 1 for details). Country-specific response rates were:
Afghanistan 22.7% (404 of 1778); Iraq 19.4% (151 of
777); and Syria 22.8% (574 of 2516). Descriptive statistics
for the participants are presented in Table 1. There was
a clear difference between refugee minors from
Afghanistan compared to Syria and Iraq, with partici-
pants from Afghanistan both older and with a higher
proportion of boys. Most notably, however, was that the
refugee minors from Afghanistan were much more likely
to be unaccompanied (over 60% compared to around
10% for Syria and Iraq), and live in a family home, with
unrelated adults or in an HVB home (i.e. not with their
mother and/or father or other relatives).

Regarding the differences in distribution between re-
spondents and non-respondents, there were no signifi-
cant differences in regard to country of birth (p =141).
Boys were somewhat less likely than girls to participate
(59.9% boys among non-respondents vs. 53.1% boys
among respondents, p < 0.01), and there were slight dif-
ferences in regard to age (16years: 28% among non-
respondents vs. 30.7% among respondents, 17 years:
31.9% among non-respondents vs. 33.3% among respon-
dents, 18 years: 40.1% among non-respondents vs. 36.0%
among respondents, p <0.05). Unaccompanied refugee
minors comprised 28.7% of the respondents while the
corresponding proportion among non-respondents was
38.2% (p <0.001). Assessment of Cohen’s h effect size,
however, revealed that all differences in proportions be-
tween respondents and non-respondents were small
to negligible (h=0.030-0.084 for age, h=0.137 for
gender, h = 0.202 for unaccompanied migratory status).

The estimated prevalence of symptom-defined PTSD
for total sample was 42.0% in the weighted analysis (95%
Cls: 38.9-45.1; see Table 2). Country-specific analysis
showed that refugee minors from Afghanistan had a
higher prevalence of symptom-defined PTSD (56.1%)
compared to refugee minors from Syria (33.6%) and Iraq
(37.1%) (chi-square p-value <0.001). Weighted country-
specific prevalence estimates differed only marginally
from unweighted estimates. There was no significant dif-
ference in symptom-defined PTSD prevalence between
Syria and Iraq (chi-square p-value = 0.44). Furthermore,
there was no evidence of a difference between symptom-
defined PTSD prevalence between boys and girls, neither
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Source population of refugee minors aged 16-18 years from Afghanistan,
Iraq and Syria who were granted residency in Sweden on grounds of asylum

and accepted into a municipality between 2014 and 2018

N=12313
Afghanistan Iraq Syria
N =4,276 N=T777 N =7,260
(Boys = 3,756) (Boys = 446) (Boys = 4,373)
(Girls = 520) (Girls = 331) (Girls = 2,887)
Sampled population invited to take part in the study*
N=5,071
Afghanistan Iraq Syria
N=1,778 N=T777 N =2,516
(Boys = 1,258) (Boys = 446) (Boys = 1,258)
(Girls = 520) (Girls = 331) (Girls = 1,258)

Non-participants Non-participants Non-participants
Afghanistan Iraq Syria
N=1,374 N =626 N =1,942
(Boys = 1,007) (Boys = 367) (Boys = 988)
(Girls = 367) (Girls = 259) (Girls = 954)
Sampled population who participated in the study
N=1,129
Afghanistan Iraq Syria
N =404 N=151 N=574
(Boys = 251) (Boys =79) (Boys = 270)
(Girls = 153) (Girls =72) (Girls = 304)

1258 individuals

Fig. 1 Country-specific number of refugee minors in source population, number sampled and number participating. * In strata with less than
1258 individuals, all individuals were sampled. For strata with 1258 or more individuals, simple random sampling was used to select a total

in the total sample (chi-square p-value =0.36), nor
within any of the countries (p-values=0.73, 0.30 and
0.41 for Syria, Iraq and Afghanistan, respectively). In the
sample as a whole, the results showed that unaccompan-
ied refugee minors had higher symptom-defined PTSD
prevalence than accompanied ones (53.7% vs. 37.1%; chi-
square p-value <0.001), although the prevalence in the
unaccompanied group was markedly smaller in weighted

analysis (43.1%). When comparing PTSD prevalences in
unaccompanied vs. accompanied refugee minors within
countries, there was only statistical evidence that the
two groups differed in participants from Afghanistan
(chi-square p-value = 0.035). There was no evidence of a
difference in PTSD prevalence between unaccompanied
and accompanied refugee minors within the subsample
from Syria (chi-square p-value = 0.74). No statistical test
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Table 1 Characteristics of study sample of resettled refugee minors in Sweden, by total and country of birth'

Total sample Syria Iraq Afghanistan
N=1129 N=574 N=151 N= 404
n (%) n (%) n (%) n (%)
Gender
Boys 600 (53.1) 270 (47.0) 79 (52.3) 251 (62.1)
Girls 529 (46.9) 304 (53.0) 72 (47.7) 153 (37.9)
Total 1129 (100.0) 574 (100.0) 151 (100.0) 404 (100.0)
Age
16 347 (30.7) 202 (35.2) 54 (35.8) 91 (22.5)
17 376 (333) 207 (36.1) 42 (27.8) 127 (314)
18 406 (36.0) 165 (28.7) 55 (36.4) 186 (46.1)
Total 1129 (100.0) 574 (100.0) 151 (100.0) 404 (100.0)
Migratory status on arrival
Accompanied 805 (71.3) 511 (89.0) 139 (92.1) 155 (384)
Unaccompanied 324 (28.7) 63 (11.0) 12 (7.9 249 61.6)
Total 1129 (100.0) 574 (100.0) 151 (100.0) 404 (100.0)
Living situation
With mother and/or father or relatives 832 (78.7) 545 (97.5) 135 (94.4) 152 (42.8)
Family home or with unrelated adults 112 (10.6) 10 (1.8) 6 (4.2) 96 (27.0)
HVB home? 113 (10.7) 4 0.7) 2 (1.4) 107 (30.2)
Total 1057 (100.00) 559 (100.0) 143 (100.0) 355 (100.0)

! Newly resettled refugee minors defined as refugees aged 16 to 18 years who were granted residency in Sweden on grounds of asylum and accepted into a

municipality between 2014 and 2018

2 HVB-home is a government funded institution/home where unaccompanied minors temporarily live and receive basic support

was done for the subsample from Iraq because of insuffi-
cient number of observations.

When exploring the association between migratory
status on arrival (unaccompanied vs. accompanied) and
symptom-defined PTSD with logistic regression, there
was some evidence that unaccompanied refugee minors
from Afghanistan had higher odds of PTSD compared to
accompanied minors from Afghanistan after adjusting
for age and gender (OR=1.92; 95% CI 1.08-3.40; p-
value 0.026). Age and gender were both negative con-
founders of this relationship with the crude OR biased
towards the null (see Table 3). There was no evidence of
an association between migratory status and PTSD in ei-
ther unadjusted or adjusted models for Syria and Iraq
(combined in analyses for power issues). Similarly, there
was no evidence that gender was associated with
symptom-defined PTSD.

As living situation and migratory status on arrival were
strongly correlated (r= 0.75), there was a risk of multi-
collinearity issues if both variables were added to the
same logistic regression model. With this risk
highlighted, when living situation was included in the
adjusted regression model for Afghanistan, the OR for
PTSD comparing unaccompanied to accompanied refu-
gee minors changed from 1.92 to 2.14, though confi-
dence intervals were wide (95% CI 0.87-5.27) and

results not significant at the 0.05 level (p-value for Wald
test of equal odds = 0.1, not shown in table).

Discussion

The objective of the present study was to assess nation-
wide, representative prevalence estimates for symptom-
defined PTSD within populations of refugee minors
from Afghanistan, Syria and Iraq resettled in Sweden.
We hypothesized that symptom-defined PTSD preva-
lences for unaccompanied minors would be significantly
higher compared to accompanied minors, and PTSD prev-
alences were expected to vary by country, with minors
from Afghanistan reporting the highest prevalences. We
also hypothesized that PTSD prevalences among un-
accompanied girls would be significantly higher, compared
to boys. Overall, our findings revealed a notably high
number of “at risk” minors with prevalences rates of PTSD
above 40%, with refugee minors from Afghanistan pre-
senting the highest estimates, indicating the presence of
PTSD in over half (56%) of these children.

With approximately 4 out of 10 refugee minors pre-
senting symptoms indicating PTSD, a far greater, multi-
fold burden was reflected in the present study,
compared to available epidemiological evidence pertain-
ing to prevalence of PTSD in high-income countries [39,
40]. This also holds true when comparing our estimates
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Table 2 Prevalences of symptom-defined posttraumatic stress disorder (PTSD) and 95% confidence intervals (95% Cl), by total and
country of birth among participating resettled refugee minors in Sweden

Symptom-defined PTSD prevalence

Total sample? Syria Iraq Afghanistan
(n=1057) (n=551) (n=132) (n=374)
% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Unweighted 42.0 (39.1-45.0) 336 (29.7-37.6) 371 (29.3-45.7) 56.1 (51.1-61.1)
Weighted® 420 (389-45.1) 334 (294-376) 36.8 (289-454) 56.9 (51.5-62.2)
Gender
Boys 433 (39.3-474) 328 (274-38.38) 328 (22.5-45.1) 57.7 (51.4-63.9)
Girls 405 (36.2-44.9) 343 (29.0-39.9) 415 (30.1-54.0) 533 (44.8-61.6)
Age
16 38.7 (334-44.3) 30.1 (23.9-37.1) 422 (285-57.2) 570 (45.8-67.5)
17 425 (37.5-47.7) 330 (26.9-39.8) 395 (25.1-55.9) 59.7 (50.6-68.1)
18 44.2 (39.3-49.2) 383 (31.1-46.0) 306 (19.2-45.0) 534 (46.0-60.7)
Total
Migratory status on arrival
Accompanied 371 (33.7-40.6) 338 (29.7-38.1) 37.2 (29.0-46.2) 489 (404-57.4)
Unaccompanied 53.7 (48.1-59.1) 31.7 (214-44.3) a 60.2 (53.8-66.2)
Living situation
With mother and/or father or relatives 372 (33.9-40.7) é @ 530 (44.5-61.3)
Family home or with unrelated adults 56.4 (46.9-65.4) @ @ 60.6 (50.4-70.0)
HVB home 56.9 (47.4-65.9) a a 573 (47.5-66.5)

' A PTSD case was defined as a total score > 17 on the CRIES-8 questionnaire

2 There were 72 individuals with missing for the PTSD variable: 23 from Syria; 19 from Irag; and 30 for Afghanistan
3 Prevalence for total sample was weighted using direct standardization - i.e. strata-specific sample prevalences were weighted according to the distribution of
the source population across strata. There were six strata in total, defined by all possible combinations of gender and country of origin

? Not calculated because there were less than 5 individuals in individual cells when PTSD was stratified by living situation

to reported prevalence estimates for trauma exposed
children and adolescents [41]. Still, in a recent study
conducted with refugee minors in a German context, a
greater proportion of participants than in the current
study were deemed to present post-traumatic stress
symptoms above the determined cut-off (56.1% in

comparison with 42% in the present study) [42]. Notably,
these findings are equivalent to those for the subset of
the present study’s population of minors from
Afghanistan (56% prevalence for symptom-defined
PTSD), a population highly represented in the Ger-
man study cited. These results are also comparable

Table 3 Logistic regression analyses with crude and adjusted odds ratios (ORs) with 95% confidence intervals (95% Cl) for the
association between migratory status on arrival (unaccompanied vs. accompanied) and symptom-defined posttraumatic stress

disorder (PTSD)

Syria and Iraq Afghanistan
(n=683) (n=374)
OR (95% CI) p-value' OR (95% CI) p-value'
Unadjusted model:
Migratory status: unaccompanied 0.91 (0.55-1.53) 0.73 1.58 (1.03-242) 0.036
Adjusted model
Migratory status: unaccompanied 093 (0.55-1.56) 0.78 1.92 (1.08-3.40) 0.026
Gender: girl 1.1 (0.81-1.53) 0.52 1.25 (0.71-2.20) 044
Age (vs 16): 17 1.07 (0.73-1.57) 0.74 1.06 (0.59-1.91) 0.84
18 1.18 (0.80-1.75) 041 0.77 (0.44-1.33) 0.34

! p-value from Wald test of equal odds
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with a similar study which also used a sample of refugee
minors primarily from Afghanistan, resettled in Norway
(58.7% prevalence of symptom defined PTSD) [43].

Still, exposure to war- and conflict-related trauma may
present a particularly complex case. Indeed, the preva-
lence estimates previously reported for children in prox-
imity of war have been shown to be markedly high [44],
close to the rates detected in the present study. In fact,
war- and conflict-related experiences may be particularly
detrimental to children’s mental health due to the con-
current erosion of supportive resources and networks,
such as those provided by parents and family [45, 46].
Following this line of thought, the estimated high preva-
lences of PTSD in the present study may reflect the pro-
nounced likelihood of exposure to war and conflict and
the concurrent detrimental effects that follow, leaving
unaccompanied minors at particular risk.

In this regard, the significantly higher prevalence of
PTSD presented by minors from Afghanistan, compared
to those from Syria and Iraq, stands out. Since the situa-
tions in Afghanistan, Syria and Iraq are characterized by
severe and long lasting conflicts and war, and given that
the eastern Mediterranean migration route has been the
most important pathway for refugees from the Greater
Middle East, including minors from Afghanistan, it is
not obvious that we can ascribe the observed differences
to mere specificities of the pre-migratory factors [47].
The main differences in the distribution of risk and pro-
tective factors in our study sample, however, seem to be
related to the minors’ migratory status and current living
situation. Refugee minors from Afghanistan were to a
larger extent unaccompanied and most live without a
parent or relative. Living without a parent or relative
post arrival in host-country has previously been shown
to significantly increase the risk for the development of
psychopathology [48]. From our available data, thus, the
post-migratory living conditions may provide an explan-
ation for the heightened PTSD prevalence among this
group of refugee minors. Furthermore, going beyond the
legal definition of “unaccompanied”, which only denotes
if a legal guardian was present at arrival or not, un-
accompanied minors from Afghanistan currently living
without a parent or relative, in this sense, might more
fully represents respondents who actually traveled alone,
i.e. unaccompanied in the non-legal meaning of the
word, hence reporting the highest symptom burden. In
other words, minors who traveled unaccompanied in the
legal sense could still have been traveling with several
members of their family or friends (but not legal guard-
ians) and be reunited with their guardians in Sweden
under the laws of family reunification. These children
are classified as unaccompanied either way by the Swed-
ish authorities. On the other hand, unaccompanied re-
spondents currently living alone in family homes/HVB-
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homes would be more likely to truly have traveled alone
and unprotected. Children put in HVB-homes, do not
have a legal guardian or are still waiting to be reunited
with their guardians. Most of them probably also trav-
eled without close family and friends who could provide
for them after arrival in Sweden. In this sense they were
and are more alone/less protected both during their
flight and after arrival in Sweden, compared to those liv-
ing with family or friends, and thus expected to report
higher symptom levels.

It is also worth emphasizing that participants in the
present study were granted residency between the years
of 2014 and 2018. This implies that these children may
well have been living in Sweden for up to 5 years at the
time of our data collection. The high rates of “at risk”
children presented are therefore particularly concerning,
as they raise questions regarding whether the PTSD
prevalences have declined over time, remained stable or
even increased post arrival. Prior longitudinal studies ex-
ploring the mental health of unaccompanied refugee mi-
nors have found sustained levels of PTSD symptoms
over time, even while other measures of mental disor-
ders declined [8, 49]. While the present study did not
collect longitudinal data, the findings herein might be
consistent with these cited studies.

Finally, somewhat surprisingly, our hypothesis stating
that PTSD prevalences among unaccompanied girls
would be significantly higher, compared to boys, was not
confirmed. The present study did not find any evidence
that symptom-defined PTSD prevalence varied by gen-
der, neither in the sample overall nor within subsamples
from Afghanistan, Syria or Iraq. As mentioned in the
introduction, findings related to gender differences
among unaccompanied refugee minors have thus far
been largely inconclusive and a lack of representative
studies and relevant data for male refugees calls for cau-
tion when interpreting previous findings [28, 29]. A pos-
sible explanation for the lack of PTSD differences
between genders may be attributed to the fact that all
minors, regardless of gender, are at the heightened risk
of being exposed to extreme adversities, trauma and hu-
man right violations during their flight to Europe. In
other words, within the context of flight, war and con-
flict, these children’s main vulnerability might lie in the
compounding of exposures to extreme adversities and
their young age, not their gender. The gendered pattern
of risk and vulnerability factors among refugee minors
within this specific context, thus, warrants future investi-
gation, taking pre-, peri-, and post-migratory exposures
and conditions into account.

Limitations
As less than a quarter of invited refugee minors decided
to participate in the present study, there is an obvious
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possibility that selection bias may have influenced re-
sults, in particular the study’s prevalence estimates.
Using weighted analyses may partly correct for selection
bias issues, however, it will not correct for problems
with representativeness within strata. For example, if
non-participation in the study was positively associated
with poorer mental health as some evidence suggests
[50], the study may underestimate PTSD prevalence even
in weighted analyses. Selection bias may also have affected
the association between migratory status and PTSD,
although exposure-outcome associations are generally
considered to be quite robust to nonresponse [51, 52].

Another limitation is the use of self-reported data and
the short-form version of the Impact of Event Scale
(CRIES-8). This short-form version was chosen in order
to ease the response burden of the participating children.
However, CRIES-8 is a brief, child-friendly measure de-
signed to screen children/youth at risk for PTSD. The
scale therefore does not incorporate the DSM-IV A-
criterion, i.e. it does not anchor the questions asked to a
specific potentially traumatic event. The referenced
“event” is instead “flight in general” (before, during and
after flight) and all the potentially traumatic events such
forced migration might entail. CRIES-8 also lack items
measuring hyper-arousal, the third cluster of PTSD
symptoms, as defined in DSM-IV. Together, this calls
for caution when interpreting the prevalences presented
in this study. However, CRIES-8 is a tool frequently used
to screen for posttraumatic stress symptoms in children
and has been validated for use with refugee children [21,
22]. Findings on PTSD from the present study will
therefore be readily comparable to other relevant studies
on refugee minors in the literature.

Finally, as discussed above, the categorization of refu-
gee minors as unaccompanied vs. accompanied in the
present study was based on a pre-existing variable ob-
tained from Statistics Sweden and the following defin-
ition: “... a refugee under 18 years of age who arrived in
Sweden without a parent or other legal guardian.” In
other words, being unaccompanied in the present study
did not necessarily mean that a refugee minor travelled
alone. She/he could have travelled with family other than
mother and father, and/or with friends. It is also worth
noting that even though 63 refugee minors from Syria
were categorized as unaccompanied, only 14 stated not
to live with their mother and/or father or relatives. This
contrasts with refugee minors from Afghanistan, where
203 of 249 unaccompanied refugee minors stated not to
live with their mother and/or father or relative (ie. a
much higher proportion). Considering this, future re-
search should explore our findings further within a lon-
gitudinal, mixed methods design in order to identify
factors that exacerbate or alleviate PTSD symptoms over
time within these subsamples. We also would like to
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note that our study only focused on minors who already
had received a residence permit in Sweden. By doing so,
the present study overlooks the vulnerable and distres-
sing period of the asylum-seeking process itself and lon-
gitudinal data, incorporating this period, could have
added additional clarity to our results. Regrettably, a lon-
gitudinal study including non-registered asylum-seeking
children at the time of data collection was not logistic-
ally possible. It also needs to be highlighted that the
present study incorporates a limited number of possible
confounders and/or predictors of PTSD. A more thor-
ough investigation of the links between pre-, peri- and
post-migratory stress exposure, mental health, quality of
life, integration, social inclusion, school- and work-
participation, incorporating registry data per country of
origin, would have been preferable in order to broaden
the scope.

Conclusions

To our knowledge, this is one of the first studies to re-
port weighted PTSD prevalence estimates by country
within a nation-wide, large, random sample, encompass-
ing both unaccompanied and accompanied refugee mi-
nors from Afghanistan, Syria and Iraq within a high-
income, EU country. Thus, our findings can provide the
field with more robust estimates for PTSD prevalences
among refugee minors in Europe. Unaccompanied
minors from Afghanistan presented the highest PTSD
prevalence and, according to Eurostat, are still the lar-
gest group of unaccompanied refugee minors in the EU
[53]. Together, these findings call for continued efforts
to support this especially “at risk” group, changes in im-
migration policies and the utilization of readily available
interventions that specifically targets mental ill health.
Furthermore, the overall high symptom defined preva-
lences of PTSD among minors reported in the present
study, paints a harrowing picture of a group of children
that are truly at risk and in need of international protec-
tion and care.
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ABSTRACT

Purpose In the field of forced migration and mental
health research, longitudinal studies with large sample
sizes and rigorous methodology are lacking. Therefore,
the Resettlement in Uprooted Groups Explored (REFUGE)-
study was initiated in order to enhance current knowledge
on mental health, quality of life and integration among
adult refugees from Syria resettled in Norway. The main
aims of the study are to investigate risk and protective
factors for mental ill health in a longitudinal perspective;
to trace mental health trajectories and investigate
important modifiers of these trajectories and to explore
the association between mental health and integration in
the years following resettlement. The aims will be pursued
by combining data from a longitudinal, three-wave
questionnaire survey with data from population-based
registries on education; work participation and sick-leave;
healthcare utilisation and drug prescription. The goal is to
incorporate the data in an internationally shared database,
the REFUGE-database, where collaborating researchers
may access and use data from the study as well as deposit
data from similar studies.

Participants Adult (>18 years), Syrian citizens who
arrived in Norway as quota refugees, asylum seekers or
through Norway’s family reunion programme between

1 January 2015 and 31 December 2017. Of the initial
9990 sampled individuals for the first wave of the study
(REFUGE-I), 8752 were reached by post or telephone and
902 responded (response rate=10.3%).

Findings to date None published.

Future plans The REFUGE-cohort study will conduct two
additional data collections (2020 and 2021). Furthermore,
questionnaire data will be linked to population-based
registries after all three waves of data collection have been
completed. Registry data will be obtained for time-periods
both prior to and after the survey data collection points.
Finally, pending ethics approval, we will begin the process
of merging the Norwegian REFUGE-cohort with existing
datasets in Sweden, establishing the extended REFUGE-
database.

,"? Prue Cauley,® Fredrik Saboonchi,>* Arnfinn Andersen,’

Strengths and limitations of this study

» The study features a large sample of both male and
female adult refugees from Syria who were resettled
in a high-income country between 2015 and 2017.

» Study participants were selected through random
sampling from a population-based source popula-
tion identified using Norway’s National Registry—
that is, all refugees from Syria residing in Norway
who met inclusion criteria had equal probability of
selection.

» The study will use a three-wave survey design which
will enable longitudinal tracking of self-reported
mental health and other key measures.

» The study will link data from the three-wave,
questionnaire survey to data in Norway’s large,
population-based registries on education, work par-
ticipation and sick-leave, healthcare utilisation and
drug prescription; as well as to other datasets/data
sources within the European Union.

» |Initial data collection yielded a low-response rate,
despite extensive recruitment efforts.

Trial registration number ClincalTrials.gov Registry
(NCT03742128).

INTRODUCTION

The adversities of forced migration make the
current population of more than 70 million
forcibly displaced people especially vulner-
able.! Here, the concept of ‘vulnerability’
refers to refugees’ heightened exposure to
potentially traumatic events (PTEs) such as
torture, war and/or violence-related traumas
prior to or during forced migration, as well as
experiences of post-migration socioeconomic
hardships and social isolation. Together,
these risk factors create a vulnerability that
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constitutes a profound risk for mental ill health and
reduced quality of life with potential long-lasting effects.*™

Given the aforementioned high burden of mental
ill health in refugee populations and the centrality of
functional impairment in the diagnostic frameworks for
posttraumatic stress disorder (PTSD), anxiety and depres-
sion in the main diagnostic manuals,5 ® few studies have
looked at integration in relation to mental health within
refugee populations. The studies available show that
general health problems, as well as symptoms of PTSD
and depression, are adversely associated with economic
and social integration,”® with one study finding mental
health to be a mediator between post-migration stressors
and integration.9 Still, longitudinal studies with large
sample sizes and rigorous methodology are lacking and
the sociopolitical controversy that is linked to the topic of
refugee health often influences the measures and inves-
tigative methods used.'” Therefore, studies that bridge
these gaps are warranted in order to better understand
the resettlement stressors and the mental health burden
of refugees resettled in a host country in order to inform
policy and practice.

Accordingly, the Resettlement in Uprooted Groups
Explored (REFUGE)-study was initiated in order to
enhance current knowledge on mental health and
quality of life among adult refugees from Syria resettled
in Norway following the 2011 outbreak of the civil war in
Syria. The main aims of the study are to investigate risk
and protective factors for mental ill health in a longitu-
dinal perspective; to trace mental health trajectories and
investigate important modifiers of these trajectories and
to explore the association between mental health and
integration in the years following resettlement. This will
be done through a planned longitudinal, three-wave
survey design linked to population-based registries in
Norway on education; work participation and sick-leave;
healthcare utilisation and drug prescription.

A broader, secondary aim is to extend the REFUGE-
study beyond Norway’s borders, through collaboration
between the REFUGE-study group in Norway and partner
institutions in Sweden and the UK, forming the REFUGE-
consortium. This work, pending ethics approval, will
include setting up and servicing a shared database in
order to harness the research potential that lies within
the existing datasets on resettled refugees from Syria in
Norway and Sweden (N>4500).

A tertiary, long-term goal is to further expand the
REFUGE-database by encouraging researchers in other
countries to complete similar, nation-wide data-collections
that can be added to the existing database. In turn,
given the extensive number of included participants,
the REFUGE-database will have ample opportunities to
provide unique cross-country, intersectional, comparative
analyses that can provide robust explanatory models of
refugees’ health and social outcomes, in turn informing
social policy and practice.

At the time of writing this cohort profile, the first wave
of the three-wave survey design has been completed.

COHORT DESCRIPTION

Setting

The study is set in Norway, a high-income country, with
a population of 5.3 million people.'" Approximately
4.5% of the Norwegian population has a refugee back-
ground.lg The Directorate of Immigration (UDI) is the
central agency in the Norwegian immigration administra-
tion. UDI facilitates lawful immigration and administrates
applications for residency and citizenship, including
asylum applications.13 Since its onset in 2011, the civil war
in Syria has forced more than 6.5 million Syrian citizens
to flee the country as refugees, of which an estimated 1
million have reached Europe, excluding Turkey.14 15 At
the time of primary data collection, forced migrants from
Syria therefore constituted the largest group of newly
resettled refugees and asylum-seekers in Norway.

Eligibility

The source population for the REFUGE-study cohort
was defined by the following three criteria: potential
participants had to be (1) Syrian citizens who arrived in
Norway as either a resettlement refugee (quota refugee),
an asylum seeker, or through Norway’s family reunion
programme, (2) granted permanent or temporary resi-
dency and registered with an address in Norway between
1 January 2015 and 31 December 2017 and finally (3) 18
years of age or older at the time the sample was drawn
from the source population.

These criteria were sent to the Norwegian National
Registry (NNR) who generated a list of potential partic-
ipants (N=14 350) from their database consisting of all
individuals residing in Norway at that time. A simple,
random, equal probability sample of 9990 Syrian citizens
was then drawn in August 2018.

Study preparation and promotion

In initial stages of development, approximately a year
before the commencement of the data collection, an
early version of the questionnaire was tested in a recep-
tion centre. Arabic speaking asylum seekers filled out
the survey and participated in focus groups with the aim
of testing and tailoring the questionnaire for length,
comprehension and cultural sensitivity. Several amend-
ments to the questionnaire then followed as a result of
the feedback obtained in these focus groups. Findings
from this preliminary stage also prompted the creation of
a user reference-group, consisting of six Syrians living in
Norway. This user reference-group served as an advisory
board throughout the planning, development and imple-
mentation of the study.

Additionally, prior to data collection, a number of
strategies were employed in order to inform potential
participants about the study and boost participation.
Key persons within the community were identified and
contacted in order to discuss ways to explain and promote
the study through social media and other channels. Based
on input from these sources, several short, animated
movies were made in Arabic in order to explain why the

2

Nissen A, et al. BMJ Open 2020;10:¢036101. doi:10.1136/bmjopen-2019-036101

‘WbBuAdod Aq pajoslold ya101q1g
MSUISIPBIA ‘4H SNYaXASSIBNSIBAIUN 0[SO 1B 0202 ‘¥ Jaqwiaidas uo jwod fwg-uadolwagy/:dny woiy papeojumod '020z AINC T Uo TOT9E0-6T0Z-uadolwag/9eTT 0T Se paysignd 1siy :uado rNg


http://bmjopen.bmj.com/

study was being undertaken, what participation entailed
and how key issues in research, such as informed consent,
confidentiality, data handling and privacy rights, would
be handled. REFUGE web and Facebook pages were also
created in both Arabic and Norwegian, conveying the
same information as the movies, in more detail. The Face-
book page, with Q&A, was continuously supervised and
moderated by a native Arabic speaker.

In order to reach a wider range of potential partici-
pants, in-person and paper-based dissemination of infor-
mation also took place. Information and Q&A sessions
at Adult Education centres in Norway’s larger cities were
held by the REFUGE team members, including an Arabic
interpreter from Syria who was involved in the study from
the beginning. Information about the study was also sent
to local community refugee centres throughout Norway.
These centres work with refugees on a daily basis, assisting
and counselling them on various matters related to the
integration process into Norway.

Sampling

The first wave of the REFUGE-study (REFUGE-I) was
launched at the end of November 2018. Each of the 9990
sampled Syrian refugees were sent an envelope containing
the study questionnaire, a cover letter in Arabic and a
prepaid return envelope. The cover letter explained the
purpose and voluntary nature of the study, what participa-
tion entailed and issues surrounding confidentiality and
data handling. It also included a space for willing partic-
ipants to provide written informed consent in the form
of a signature. Moreover, due to the sensitive nature of
some parts of the questionnaire, the cover letter explicitly
stated that ‘some questions in the questionnaire might be
difficult to answer, cause slight discomfort or might bring
up difficult memories from your past or flight to Norway’.
It also included contact details to clinical back-up in the
form of a psychiatrist at Norwegian Centre for Violence
and Traumatic Stress Studies, stating that participants
could contact this person in order to receive informa-
tion and support in accessing professional medical help
in Norway. Out of hours and emergency service contact
details were also included.

The address list provided by the NNR included 1235
addresses where the addressee was either not found or
could not be reached. These potential participants were
never found and therefore excluded from the study.
Current rules for conducting research surveys in Norway
prohibit more than one reminder being sent out to non-
responders to encourage participation. Based on a small
pilot project testing the use of telephone reminders
with Arabic speaking personnel conducted on 530
non-responders in the sample, it was decided that tele-
phone reminders would be used for all non-responders
with an available telephone number (N=5675). Tele-
phone contact was made with less than half of this group
(N=2087). Online supplementary table S1 summarises
the answers given by this group when asked to participate.
The telephone reminders were conducted in late March

and early April 2019. A postal reminder which included
the questionnaire, the cover letter with informed consent
and a prepaid return envelope was also sent out to
non-responders who were not reached via telephone
(N=5000). The postal reminder was sent out in early
June 2019. Figure 1 summarises the flow of participants
through REFUGE-I, and table 1 provides comparative
statistics on participants in REFUGE-I vs the source and
sample population. Of the initial 9990 sampled individ-
uals, 8752 were reached either by post or telephone and
902 returned the questionnaire (response rate=10.3% if
non-contacts are excluded). Of the 902 responders, 665
(73.2%) were willing to take part in later waves of the
study.

According to the original plan registered at Clinical-
Trials.gov, data collection was planned to run for about
6—-8 weeks. However, due to a very low-response rate at the
time of the planned closing date in mid-January 2019, the
study was extended and the final closing date was in early
September 2019.

The administration and logistics of the survey was
handled by the research and consulting firm, Ipsos, which
has extensive experience with and infrastructure for these
types of surveys. Ipsos is also responsible for securely
storing participants’ Norwegian identity numbers so that
longitudinal tracking of individuals and linking to registry
data is possible. The identity numbers are unknown to all
researchers involved.

METHODS
Quantitative measures
Three waves of questionnaire surveys are planned for
the REFUGE-study (REFUGE-I, II and III). Collection
for REFUGE-I has already been completed as described
above. REFUGE-II and III are scheduled to be carried out
roughly 1 and 2 years after REFUGE-], respectively. The
questionnaire used will be very similar for all three waves
of the study. Key variables are highlighted in table 2.
Other important measures in the questionnaire include
an item regarding the re-experiencing of traumatic events
or intrusive memories, which asks whether the partici-
pant experiences this, how often and how distressing it
is. Another item asks about the daily effects of chronic
physical illness, disability, infirmity or mental health prob-
lem(s). Finally, as an addition to the ENRICHD Social
Support nventory Inventory (ESSI), three items have been
included to assess how easily the respondent can get help
from neighbours, how many people the participant can
count on when serious problems occur and how much
concern people show in what the respondent is doing.

Background and sociodemographic variables

Important background and demographic variables
include: gender, age, marital status, number of children,
refugee status on arrival (ie, asylum seeker, quota refugee,
family reunion or other), whether the participant fled
Syria alone or with a partner, family and/or friends,
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Source population consisting of all Syrian refugees > 18 years
of age who were resettled in Norway between 2015 and 2017"

N=14,350

probability, sampling
N=9990

Sampled population selected through simple random, equal

-D

Excluded or unavailable

1, N=1

- Did not meet study criteria (too young) N =2
- Envelopes returned due to incorrect address, N = 1,235

Potential participants
N=38752

Non-participants, N = 7,850
- Refugees explicitly stating they did not want to participate?, N = 656
- Refugees not able to read Arabic?, N= 49
- Refugees without known reason for non-participation, N = 7,145

Participants for whom registry data may be collected
N=902

Participants who explicitly indicated they did not want to be
recontacted for later waves of the questionnaire survey, N = 237

questionnaire survey
N=665

Participants willing to take part in subsequent waves of the

Figure 1

Flowchart of participants through the study. 'Refugees were either resettiement/quota refugees; asylum seekers

who were granted asylum in Norway; or individuals coming through the programme ‘“family immigration with a person who has
protection (asylum) in Norway’. The source population was identified through the Norwegian National Registry. %Information was
obtained when non-responders were contacted during the telephone reminder.

whether other family members had already settled in
Norway prior to refugee’s arrival in the country, time
elapsed between when a participant fled Syria and arrived
in Norway and time in Norway prior to participating in
the study. Tables 3 and 4 provide descriptive statistics on
participants on the aforementioned variables from the
first wave of data collection. The number of participants
with missing values across variables can be interpreted
from the table (applies for all tables). Additional sociode-
mographic data collected include: smoking; alcohol and
drug use; employment status (Do you currently hold paid
employment in Norway? Yes/No); job satisfaction; self-
reported competence in English and Norwegian language
and years of education completed (How many years of
schooling do you have? No education/1-5 years/6-9
years/10-12 years/more than 12 years). Further details
on the scales used, their psychometric properties and
how variables will be handled in analyses can be found in
the ClinicalTrials.gov database.

Integration

Previous research has highlighted that active partic-
ipation in social contexts promotes mental health,
quality of life and beneficial health behaviours.'""® The

REFUGE-study approaches integration in agreement with
the primary domains suggested by Ager and Strang,'
which are: employment and labour market, school and
education attainments, housing, and health and health-
care. Furthermore, and in line with suggestions by Castles
et al® and Niemi et ozl,21 we consider civic and social
participation/social exclusion to be central indicators of
refugees’ access to and active involvement in important
spheres of the host societies, and these markers thus indi-
cate a central component of social capital.**

Congruent with the domains of integration suggested
by Ager and Strang, the study will use data from the
Norwegian national registries in order to measure inte-
gration for consenting participants. Specifically, the study
plans to obtain data from the National Education Data-
base which contains data on educational participation
and achievements; the Norwegian registries on employ-
ment and sick-leave which contain data on employment
and doctor-certified sick-leave; the Norwegian Patient
Registry and the Norwegian Registry for Primary Health
Care which contain data on the utilisation of the health-
care system and, finally, the Norwegian Prescription Data-
base which contains data about dispensed drugs. All of
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Table 1 Demographic characteristics of participants vs the source and sample populations
Participants willing
to take partin
Source population Sample population Participants subsequent surveys
N=14 350 N=9990 N=902 N=665
n (%) n (%) n (%) n (%)
Gender
Female 5117 (35.7) 3552 (35.5) 320 (35.5) 236 (35.5)
Male 9233 (64.3) 6446 (64.5) 582 (64.5) 429 (64.5)
Age*
18-29 6135 (42.8) 4265 (42.7) 197 (21.8) 148 (22.2)
30-39 4769 (33.2) 3315 (33.1) 310 (34.4) 218 (32.8)
40-49 2263 (15.8) 1604 (16.0) 230 (25.5) 173 (26.0)
50-64 1034 (7.2) 721 (7.2) 145 (16.1) 112 (16.9)
>64 149 (1.0) 95 (1.0) 20 (2.2) 14 (2.1)
Civil status*
Unmarried 5879 (41.0) 4047 (40.5) 236 (26.1) 176 (26.5)
Married 7873 (54.8) 5545 (55.5) 595 (66.0) 433 (65.1)
Othert 598 (4.2) 398 (4.0) 71(7.9) 56 (8.4)
Year granted residency in Norway
2015 2993 (20.8) 2081 (20.8) N/AE N/AE
2016 7513 (52.4) 5267 (52.7)

*Age and civil status for the two participating groups was based on participants’ answers in the questionnaire.

TIncludes widow(er), separated, divorced.

FIndividual-level data on the year residency was granted was not provided by the Norwegian National Registry.

the registries contain individual-level data, and the study
intends to merge a participant’s longitudinal survey data
with that participant’s registry data at in order to investi-
gate how mental health is associated with these measures
of integration.

Integration will also be investigated through the ques-
tionnaire data. Social integration is explored through
measures of post migratory stress (eg, ‘often felt excluded
or isolated in the Norwegian society’, ‘often being unable
to buy necessities’), social support (ESSI) and quality of
life. Furthermore, the questions on how easily the partici-
pant can get help from neighbours; how many people the
participant can count on when serious problems occur
and how much concern people show in what the partici-
pant is doing will also be used as measures of integration.
In the coming data collection waves, a scale measuring
social participation will also be included. This scale will
be incorporated both in the quantitative part of the study
and as a specific topic within the planned qualitative
interviews and focus groups.

Analysis

The study’s registration in the ClinicalTrials.gov database
presents detailed analytic plans for the first phase of the
REFUGE-study (REFUGE-I). Broad analytic questions
to be investigated in the later phases of the REFUGE-
study include: (1) what are important risk and protective

factors for mental ill health; (2) what are the mental
health trajectories and which factors appear to impact
these trajectories; (3) how is mental health associated
with the measures of integration used in the present study
and what are important mediators and modifiers in the
relationship between mental health and integration.

Qualitative measures

In addition to the quantitative aspect of the REFUGE-
study, qualitative analyses are also planned for future
waves of the study, comprising interviews and focus group
sessions. Questions regarding participation and non-
participation will be included in interview guides. Further
themes for the interview and focus group guides are in
development, and directions will be refined as further
findings emerge from the existing quantitative dataset.

Patient and public involvement

The REFUGE-study was supported throughout the devel-
opment process by members of the community. Focus
groups were held in the early stages of development in
order to tailor the questionnaire, and a user reference
group was created in order to act as an advisory group,
providing insight during the planning, development and
implementation stages. Community members were also
involved in the recruitment process, providing insight
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Table 2 Summary of key measures used in the longitudinal, three-wave, questionnaire survey

Measure used*

Comments

Symptoms of posttraumatic Harvard Trauma Questionnaire

stress disorder (PTSD)

Symptoms of anxiety and Hopkins Symptom Checklist
depression

Quality of life WHO Quality of Life Assessment

Somatic pain Questions adapted from the

Tromsg Study

Perceived general health European Social Survey

Sleep difficulties The Bergen Insomnia Scale

Potentially traumatic
eventsbefore the flight from
Syria (pre-migratory PTEs)

The Refugee Trauma History
Checklist (RTHC)

Potentially traumatic events RTHC
during the flight from Syria
(peri-migratory PTEs)
Post-migration stressful
experiences

Social support

Post-Migration Stress Scale

Support Inventory (ESSI)

Enhancing Recovery in Coronary
Heart Disease (ENRICHD) Social

The first 16 items on trauma symptoms in section IV will be
used

The first 10 of the total 25 items will be used to measure
symptoms of anxiety and the last 15 to measure symptoms
of depression

The scale consists of 26 items and all will be included

10 questions will be used, 5 concerning muscle/joint pain
and 5 concerning more general somatic pain

Two items from the scale will be included
The scale consists of six items and all will be included
The scale consists of eight items and all will be included

The scale consists of eight items and all will be included

The scale consists of 24 items and all will be included

The first six items of the scale will be included

*Further information on the measures used can be found in the ClinicalTrial.gov database where the study is registered (NCT03742128).

and advice on the dissemination of information about the
study through social media.

Findings to date
The first wave of data collection in Norway has been

completed. At the time of writing, no findings have been
published.

Strengths and limitations

The REFUGE-study has several important strengths, both
in terms of methodology, and in value of the resulting data.
First, the study population was randomly selected from a
large source population consisting of all adult refugees
from Syria residing in Norway who met the study’s eligi-
bility criteria, obtained from the NNR. In comparison,
many of the previous studies on mental health in refugee
populations rely on convenience sampling. Further, the
use of a three-wave longitudinal survey design will allow for
better exploration of cause—effect relationships between
variables in the study, than purely cross-sectional data. In
addition, research on the association between refugee
mental health and integration is scarce. By linking longi-
tudinal questionnaire data to registry data on education-
related, work-related and health-related parameters, the
study could make important contributions to the dearth
of evidence on this topic. Also, combining self-report data
with registry data from well-established national registries
may reduce common method bias. Research on refugee
mental health to date relies heavily on self-report data.
A further strength of the study is that most of the key

variables are measured using well-documented and vali-
dated scales. Review articles on refugee mental health
frequently highlight the large degree of variance in terms
of methods used and call for increased focus on meth-
odological issues. Finally, the close collaboration between
the REFUGE-study group in Norway and its main collab-
orating partner, the Red Cross University College in
Sweden, will offer ample opportunities to compare Syrian
refugee populations in two different countries, as both
projects use similar measures and have agreed to collabo-
rate on and combine datasets.

An important potential weakness of REFUGE-I is that
less than 11% of the sampled population participated in
the study. This could lead to selection bias problems. As
can be seen from table 1, participants are very similar to
the source and sample population in terms of gender,
though the proportion of young and unmarried refugees
are notably smaller in the participating group. Online
supplementary table S2 shows that the geographical
distribution across Norway’s 18 counties was very similar
for participants and the sample population. In terms of
residency status, participants had the same proportional
breakdown as the sample population: 95% had tempo-
rary residency in Norway at the time of the survey and 5%
had permanent residency (result not shown in tables). In
order to further explore selection bias, we investigated
whether there were any trends across demographic and
background variables in terms of when the surveys were
filled out and returned. Given that the survey was open
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Table 3 Descriptive statistics on participating refugees
from Syria

Participants
willing to
take part in
longitudinal
Participants, questionnaire
N=902 survey, N=665
n (%) n (%)
Number of children
| do not have children 271 (31.6) 213 (33.5)
1 63 (7.4) 44 (6.9)
2 125 (14.6) 86 (13.5)
8 139 (16.2) 103 (16.2)
4 101 (11.8) 78 (12.3)
5 77 (9.0) 53 (8.3)
6 or more 81 (9.5) 59 (9.3)
Total 857 (100.0) 636 (100.0)
Education
9 years or less 394 (44.7) 281 (43.0)
10-12 years 158 (17.9) 116 (17.8)
More than 12 years 330 (37.4) 256 (39.2)
Total 882 (100.0) 653 (100.0)
Refugee status on arrival
Asylum seeker 454 (52.5) 325 (51.0)
Quota refugee 273 (31.6) 209 (32.8)
Family reunion 133 (15.4) 100 (15.7)
Other 4 (0.5) 3(0.5)
Total 864 (100.0) 637 (100.0)
Arrived in Norway ...
... alone 247 (28.1) 182 (28.0)
... with friends, but no 56 (6.4) 43 (6.6)
family
... with family 576 (65.5) 425 (65.4)
Total 879 (100.0) 650 (100.0)
Family member previously settled in Norway
No 594 (68.3) 440 (68.4)
Yes 276 (31.7) 203 (31.6)
Total 870 (100.0) 643 (100.0)
Length of flight*
Less than 3 months 165 (33.7) 124 (33.9)
3-12 months 61 (12.4) 42 (11.5)
1-2 years 59 (12.0) 43 (11.7)
t2-3 years 77 (15.7) 56 (15.3)
More than 3 years 128 (26.1) 101 (27.6)
Total 490 (100.0) 366 (100.0)
Residency time in Norwayt
Less than 2 years 104 (16.8) 83 (17.9)
Between 2 and 3 years 151 (24.4) 120 (25.9)
Between 3 and 4 years 289 (46.7) 209 (45.1)

Continued

Table 3 Continued

Participants
willing to
take part in
longitudinal
Participants, questionnaire
N=902 survey, N=665
n (%) n (%)
More than 4 years 75 (12.1) 51 (11.0)
Total 619 (100.0) 463 (100.0)

*Estimated through the number of days elapsed between a
refugee reportedly left Syria and arrived in Norway.
TEstimated through the number of days elapsed between
a refugee reportedly arrived in Norway and the date he/she
returned the questionnaire.

for 9 months, exploring the timing of participation may
give some indication of different groups’ willingness
to participate, and, by extension, suggest which groups
may be overrepresented and underrepresented among
participants. While the most common reason for non-
participation was unwillingness, a potentially significant
contributing factor to the low participation rate may be
the presence of low literacy rates within the sampled
population. As shown in figure 1, 49 participants stated
an inability to read Arabic to explain non-participation,
and it is conceivable that this was the case for a number
of sampled individuals who failed to return the survey.
Regrettably, current ethical laws in Norway do not allow
for an online-based questionnaire where Arabic voice-
over could be used. Therefore, potential participants
with low reading and writing proficiency regrettably were
effectively excluded.

Online supplementary table S3 shows the distribution
of demographic variables across four different time-
periods of participation (ie, the 9-month period the
survey was open was divided into four shorter periods),
and online supplementary table S4 shows the distribu-
tion across background characteristics related to refugee
status and history. Differences in distributions across
time-periods were tested with x* test of equal propor-
tion. As can be seen from the tables, there was weak or
no evidence that the timing of participation was related
to demographic and/or background variables with three
exceptions. First, there was very clear evidence that resi-
dency time in Norway was negatively associated with early
participation—that is, the longer a refugee’s residency
time in Norway, the less likely (s)he was to participate in
the first time-periods following study launch (p<0.001),
relatively speaking. There was also very strong statistical
evidence (p<0.001) that pre-migratory stress was associ-
ated with the timing of participation, though the under-
lying trend was not easily interpretable. Refugees with the
highest number of pre-flight potentially traumatic events
were more likely to participate in the early periods after
study launch (relatively speaking). This was not true,
however, for the refugee group with the second to most
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Participants
willing to
take part in
longitudinal

Participants survey

N=902* N=665*

n (%) n (%)

War at close quarters No 41 (4.7) 31 (4.8)
Yes 840 (95.3) 618 (95.2)

Loss or disappearance of family member(s) or No 287 (35.3) 213 (35.5)
loved one(s) Yes 526 (64.7) 387 (64.5)

Witnessing physical violence or assault No 304 (36.9) 203 (33.5)
Yes 520 (63.1) 403 (66.5)

Sexual violence No 710 (93.3) 518 (92.7)

Yes 51 (6.7) 41 (7.3)

‘WbuAdoo Aq perosiold yelolqig

After you left your home, during your flight, have you personally faced any of the following situations or events

Forced separation from family or close friends No 412 (52.5) 298 (51.5)
Yes 373 (47.5) 281 (48.5)

Physical violence or assault No 638 (83.6) 467 (83.5)

Yes 125 (16.4) 92 (16.5)

Torture No 657 (86.8) 481 (87.1)
Yes 100 (13.2) 71 (12.9)

Other frightening situation(s) where you felt No 350 (42.8) 258 (42.9)
your life was in danger Yes 468 (57.2) 344 (57.1)

*Not all participants answered all items, therefore, the total number of answers for a given item may be less than 902 and 665 for the two
groups, respectively.

pre-flight potentially traumatic events. Finally, there was Another limitation of the present study is the survey
moderate evidence that refugee status on arrival was asso-  design used to attain prevalences of depression, anxiety
ciation with the timing of participation (p=0.01), though ~ and PTSD symptoms. Short-form questionnaires, while
no clear underlying pattern was evident. efficient, do not capture all aspects of the measured
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constructs. Additionally, recent studies have suggested
that when self-report measures are used, resulting prev-
alences tend to be higher than when using diagnostic
interviews.? 2* However, the questionnaires used in the
current study to measure PTSD, anxiety and depression
have been validated for use within the studied population
and their use allows for many more participants to be
reached, improving the generalisability of the findings.

Perhaps the most significant learning opportunity
provided by the present study thus far has been the
challenging recruitment process. Although extensive
recruitment efforts were employed, the participation rate
for REFUGE-I was just above 10%. As noted previously,
methods to boost recruitment involved the utilisation
of contacts within the community, dedicated Facebook
and web pages in Arabic, and Q&A sessions held at Adult
Education centres in Norway’s major cities, as well as the
dissemination of information about the project online
through purpose-built, animated videos and newsletters.
Researchers aiming to gather data from similar popu-
lations would do well to ensure that sufficient time and
resources are dedicated to the recruitment phase of the
study.

Future plans

The REFUGE-cohort study will conduct a second wave
of data collection in 2020. A third wave of data collec-
tion is planned in 2021, pending funding. Furthermore,
we plan to link questionnaire data to Norwegian registry
data after all three waves of data collection have been
completed. Registry data will be obtained for time-periods
both prior to and after the three-wave survey. Primary and
secondary objectives with detailed plans for analyses for
studies involving registry data will be registered at Clini-
calTrials.gov prior to obtaining the registry data, so that
true hypothesis-testing studies from the REFUGE-cohort
are distinguishable from more exploratory and data-
driven studies. Finally, pending ethics approval, we will
begin the process of merging the Norwegian REFUGE-
cohort with existing datasets in Sweden, creating the
REFUGE-database.

Parallel to completing the survey data collection, data-
merging and registry data obtainment, we aim to publish
papers in accordance with our pre-registered publication
plan at ClinicalTrials.gov.

COLLABORATION

We welcome potential collaboration with other research
groups. Interestedresearchersshould contactthe REFUGE
research group for collaboration and knowledge-sharing.
Locally collected data can then be added to the REFUGE-
database. Reference estimates (eg, prevalence, incidence
and associations) can then be continuously updated and
made available to researchers abiding by the European
Union’s General Data Protection Regulation laws and
regulations. In addition, the REFUGE-database will also

include data obtained through Scandinavian social and
health registries.
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ABSTRACT

Background: The number of forcibly displaced people globally has never been higher, with
refugees from Syria constituting the largest displaced population worldwide. Many studies
have documented elevated levels of mental health problems in refugee populations, though
prevalence estimates of common mental disorders vary considerably between studies,
explained both by methodological and contextual factors.

Objective: Using questionnaire-based screening checklists to approximate the prevalence of
and investigate risk factors for post-traumatic stress disorder (PTSD), anxiety and depression
among adult refugees from Syria resettled in Norway and to compare estimates with a sister-
study in Sweden.

Method: Cross-sectional survey of a randomly selected sample from the National Population
Register in Norway of adult refugees from Syria who were granted residency rights in Norway
between 2015 and 2017 (Nsample = 9,990; Nrespondents = 902). Above-threshold scores on the
Harvard Trauma Questionnaire (HTQ) and Hopkins Symptoms Checklist (HSCL-25) defined
caseness for PTSD (HTQ>2.06); anxiety (HSCLanxitey>1.75); and depression (HSCLgepression>1.80).
Results: Weighted, checklist-positive prevalence estimates for PTSD, anxiety and depression
were 29.7% (25.4%-34.4%), 30.1% (25.7%-34.9%), and 45.2% (40.6%-49.8%), respectively.
Cumulative exposure to potentially traumatic experiences before or during flight was a clear
risk factor for all outcomes, and female gender was a risk factor for anxiety and depression,
though only in adjusted analyses. The choice of HTQ cut-off to define PTSD caseness (2.5 vs.
2.06) had a notable effect on prevalence estimates.

Conclusion: In line with prior evidence, the present study suggests adult refugees from Syria
resettled in Norway have higher rates of anxiety and depression and markedly higher rates of
PTSD compared to general, non-refugee populations, and that this is clearly linked to past
traumatic experiences. Prevalence estimates were highly consistent with estimates from the
sister-study in Sweden, which used almost identical methodology. Findings underline the
importance of screening for and intervening on mental health problems in newly arrived
refugees.

Salud mental en adultos refugiados de Siria reinstalados en Noruega
entre 2015 y 2017: un estudio de prevalencia transaccional a nivel

nacional basado en cuestionarios

Antecedentes: El nimero de personas desplazadas forzosamente a nivel global nunca ha
sido mas alto, con los refugiados de Siria constituyendo la mayor poblacién desplazada del
mundo. Muchos estudios han documentado elevados niveles de problemas de salud mental en
poblaciones refugiadas, aunque las estimaciones de prevalencia de trastornos de salud mental
comunes varian considerablemente entre estudios, explicadas tanto por factores
metodoldgicos y contextuales.

Objetivo: Utilizar listas de tamizaje en formato de cuestionarios para estimar la prevalencia
e investigar factores de riesgo para el trastorno de estrés postraumatico (TEPT), la ansiedad y la
depresion entre adultos refugiados de Siria reinstalados en Noruega, y para comparar estima-
ciones con un estudio hermano en Suecia.

Método: Encuesta transaccional en una muestra seleccionada aleatoriamente del Registro de
Poblacién Nacional en Noruega de adultos refugiados de Siria que obtuvieron derechos de
residencia entre 2015y 2017 (N muestral = 9990, n de encuestados = 902). Puntajes por sobre el
puntaje de corte del Cuestionario de Trauma de Harvard (HTQ en su sigla en inglés) y la Lista de
chequeo de sintomas de Hopkins (HSCL-25 en su sigla en inglés) definié como caso clinico para
el TEPT (HTQ>2.06); ansiedad (HSCL ansiedad > 1.75); y depresion (HSCL depresion> 1.80).
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Resultados: Las estimaciones ponderadas de prevalencia de positivos en lista de chequeo para
TEPT, ansiedad y depresion fueron 29.7% (25.4%-34.4%), 30.1% (25.7%-34.9%), and 45.2%
(40.6%- 49.8%), respectivamente. La exposicion acumulativa a experiencias potencialmente
traumaticas antes o durante el vuelo fue un claro factor de riesgo para todos los resultados, y el
género femenino fue un factor de riesgo para ansiedad y depresién, aunque solo en analisis
ajustados. La eleccion del puntaje de corte del HTQ para definir caso clinico de TEPT (2.5 versus
2.06) tuvo un efecto notable en las estimaciones de prevalencia.

Conclusion: En linea con evidencia previa, el presente estudio sugirié que los adultos de Siria
refugiados y reinstalados en Noruega tienen tasas mas altas de ansiedad y depresion, y tasas
marcadamente mas altas de TEPT comparadas con poblaciones generales no refugiadas, y esto
estd ligado directamente a experiencias traumdticas anteriores. Las estimaciones de prevalen-
cia fueron altamente consistentes con las estimaciones del estudio hermano en Suecia, el cual
utilizé6 metodologia casi idéntica. Los hallazgos subrayan la importancia de tamizar e intervenir
en problemas de salud mental en refugiados recién llegados.
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1. Introduction

At the start of 2020, there were close to 80 million
forcibly displaced people globally, which is the highest
number on record (UNHCR, 2019). Syrians consti-
tute, by far, the largest forcibly displaced population
worldwide with more than six million internally dis-
placed people (IDP) and approximately 6.6 million
refugees following the outbreak of the 2011 civil war.
An estimated 25,000 refugees from Syria have arrived
in Norway since 2011, of which roughly half were
asylum seekers, a quarter resettlement refugees and
a little under a quarter family reunification refugees
(Dzamarija, 2018).

While a substantial number of studies have
explored mental health in refugee and conflict affected
populations, there has historically been broad varia-
tion in the findings of these studies (Turrini et al,
2017). The variation is thought to be caused both by
contextual factors and methodological ones, where
a debated issue has been whether standardized symp-
tom checklists are valid in measuring mental health
across very heterogeneous settings and populations
(Rasmussen, Verkuilen, Ho, & Fan, 2015; Rodin &
Van Ommeren, 2009; Wind, van der Aa, de la Rie, &
Knipscheer, 2017). Recent major reviews have gone
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some way towards disentangling and quantifying the
effects of key contextual and methodological factors
(e.g. 7,8). Still, adjusted prevalence estimates for post-
traumatic stress disorder (PTSD) and depression do
not converge across reviews, ranging from about 10%
in the lower end to over 30% in the upper end for both
disorders (Blackmore et al., 2020; Bogic, Njoku, &
Priebe, 2015; Charlson et al., 2016, 2019; Steel et al.,
2009). Crucially, estimates unequivocally point to-
wards a disease burden of mental disorders in refugee
populations that is markedly higher than that found in
general, non-refugee populations, especially for PTSD
(Kessler et al., 2009; Koenen et al., 2017). Reviews have
called for further methodologically rigorous and con-
text-specific studies.

A 2020 review of studies specifically on refugees
from Syria has estimated notably higher prevalences
of mental disorders: 43.0% for PTSD; 40.9% for depres-
sion, and 26.6% for anxiety (Peconga & Hegh
Thegersen, 2020). Similar to previous reviews, high
between-study variance was found, despite the popula-
tion in question being constant in the sense that all
were refugees from Syria. This highlights again that
methodological factors may play an important role in
explaining diverging results. As a point of illustration,



of the six studies in the Peconga et al. review that
estimated PTSD prevalence through the Harvard
Trauma Questionnaire (HTQ), PTSD caseness was
defined in three different ways. Two studies used
PTSD symptom cluster criteria (Chung, AlQarni, Al
Muhairi, & Mitchell, 2017; Chung et al., 2018); three
studies used a HTQ cut-off score of 2.5 (Chung et al,,
2018; Ibrahim & Hassan, 2017; Kéri, 2015); and one
study used a cut-off score of 2.06 (Tinghog et al., 2017).
In addition, there are also many potential non-
methodological explanations for the high variability
between studies relating to refugees’ pre-, peri-, and
post-migration experiences and obvious differences
between host-countries and their policies towards
refugees (Gleeson et al., 2020; Li, Liddell, &
Nickerson, 2016). Further methodologically sound
studies within different host-country settings may
help clarify this complex picture.

Given the inherent characteristics of the refugee
experience and the known negative and cumulative
effects of traumatic experiences on the risk of PTSD
in non-refugee populations, a central topic of investi-
gation in refugee studies has been how potentially
traumatic experiences (PTEs) impact upon mental
health. This effort has to some extent been hampered
by the absence of established standards in the field on
how PTEs should be measured in refugee populations
(Scoglio & Salhi, 2020; Sigvardsdotter, Malm, Tinghog,
Vaez, & Saboonchi, 2016). Nonetheless, most reviews
have found clear associations between PTEs and men-
tal disorders (e.g. 7,11), even if some have not
(Charlson et al., 2016, 2019). Importantly, though,
the latter two reviews investigated conflict-affected
populations rather than refugees per se, and focused
on traumatic events directly related to war experiences.
Prior studies on Syrian refugees have documented
strong positive associations between traumatic experi-
ences and mental disorders (e.g. Acarturk et al., 2018;
Alpak et al., 2015; Tinghog et al., 2017). In terms of
sociodemographic factors, there is inconsistent evi-
dence on whether gender is associated with mental
health problems in refugees and conflict-affected
populations, with some reviews concluding there is
an association (Blackmore et al., 2020; Charlson et al.,
2016, 2019; Porter & Haslam, 2005; Roberts & Browne,
2011), whereas others not (Bogic et al., 2015; Peconga
& Hogh Thegersen, 2020; Steel et al., 2009). More
recent research has begun to address nuances in gender
as a risk factor, suggesting that exploring only cross-
sectional associations between gender and mental
health may misrepresent this complex relationship
(Wu et al,, 2021). Furthermore, duration of stay in
host country has been found to be adversely linked to
mental health (Gleeson et al., 2020), though the expla-
nation behind this link remains to be fully understood.

The present study is modelled upon a prior study in
Sweden (Tinghog et al., 2017), and the two studies
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share many methodological features - e.g. eligibility
criteria, the use of random sampling from total popu-
lation registries and identical instruments and transla-
tions to measure mental health. These similarities
provide a strong opportunity for cross-country
comparison.

The overarching aim of the current study is to
contribute to the field of refugee mental health with
important context- and population-specific findings
on the burden of and risk factors for mental health
problems in a refugee population recently resettled in
a Western European country. Using survey data from
a randomly selected nationwide sample of adult refu-
gees from Syria granted residency rights in Norway
between 2015 and 2017, the primary objectives are to:

(1) Approximate the prevalence of PTSD, anxiety
and depression based on standardized symp-
tom checklists (i.e. the HTQ for PTSD and the
Hopkins Symptom Checklist, HSCL-25, for
anxiety and depression) and compare findings
with the sister-study in Sweden (Tinghog et al.,
2017).

(2) Explore risk factors for the above mental dis-
orders with a particular focus on refugees’
experience of potentially traumatic events
prior to arrival in Norway.

The first objective is described in detail in the study’s
pre-registration in the ClinicalTrials.gov database,
whereas parts of the analytic strategies to address
the second objective are less clearly outlined in the
pre-registration (e.g. how certain variables were cate-
gorized and multivariate models built). A secondary
post hoc objective is to compare and contrast findings
on PTSD in relation to whether caseness was defined
by the study’s pre-registered HTQ cut-off value of 2.06
versus by the more commonly used cut-off of 2.5.

2. Methods
2.1. Design and participants

Methodological details and descriptive statistics can be
found in the study’s pre-registration in ClinicalTrial.
gov (NCT03742128) and published cohort profile
(Nissen, Cauley, Saboonchi, Andersen, & Solberg,
2020).

The present study used a cross-sectional survey
design. Eligible participants included all registered refu-
gees from Syria >18 years of age who were granted
temporary or permanent residency in Norway between
January 2015 and December 2017. Refugees were either
UNHCR quota refugees (resettlement refugees), refugees
entering Norway through family reunification pro-
grammes, or asylum seekers whose asylum application
had been approved. A complete list of eligible
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participants was obtained from the Norwegian National
Registry (N = 14,350) and a simple, random, sample of
9,990 individuals was drawn in August 2018. The study
launched in November 2018, when all sampled indivi-
duals were sent a study invitation letter, the survey and
a prepaid return envelope. The letter explained key ele-
ments of the study and outlined consent procedures and
withdrawal options. A consent form had to be signed and
returned with the questionnaire for a person to be
included as by the approved study protocol. After several
extensions, the study closed in September 2019. One
reminder request for non-responders was delivered
via postal mail or telephone in the spring of 2019.
The Regional Committees for Medical and Health
Research Ethics (REC) - Region Southeast (A) in
Norway was responsible for ethical oversight of the
project (reference number 2017/1252). The research
and consulting firm, Ipsos, was contracted to handle
all logistical aspects of data collection.

2.2. Variables and measurements

The three outcome variables in the present study were
checklist-positive posttraumatic stress disorder (PTSD),
anxiety and depression, defined by mean scores
above predetermined thresholds on relevant symp-
tom scales. We apply the terms checklist-positive
(cp) to emphasize that caseness is based on symp-
tom checklists and not a clinical interview which is
the diagnostic gold-standard. Thus, for example, the
term cp-PTSD designates a person who scores above
the cut-off for PTSD. The term cp-mental disorders,
abbreviated cp-MD, is used as an umbrella term for all
three outcomes.

2.2.1. Posttraumatic stress disorder

Symptoms of PTSD were measured using the first
16 items of section IV of the Harvard Trauma
Questionnaire (HTQ), each scored on a 4-point
Likert scale ranging from 1 = Not at all to 4 = Very
much (Mollica et al., 1992). The 16 items are based on
the criteria for PTSD in the American Psychiatric
Association’s Diagnostic and Statistical Manual of
mental disorders, version IV (DSM-IV). The HTQ
scale is the most widely used scale for studies on
PTSD in refugee populations (e.g. 23), though evi-
dence from studies on construct validity across
different populations and cultures is somewhat con-
flicting (Darzi, 2017; Rasmussen et al,, 2015; Wind
et al, 2017). The most frequently used cut-off to
estimate probable PTSD is a mean score >2.5, estab-
lished in a population of Indochinese refugees (Mollica
et al,, 1992). A later study on primary care patients
in Bosnia and Herzegovina, however, found that
a mean score >2.06 was optimal for identifying prob-
able PTSD (Oruc et al., 2008), and this cut-off was
applied by the sister-study in Sweden (Tinghog et al,,

2017). To facilitate comparison with both the Swedish
sister-study and other relevant studies, the present
study reports PTSD findings using both the study’s
pre-registered cut-oft value of 2.06 and the more com-
monly used 2.5 cut-off value. Caseness based on the
two cut-offs is denoted cp-PTSD”*% and cp-PTSD>*?,
respectively. A mean score was not calculated for
participants with three or more missing values on
the HTQ scale. Cronbach’s alpha for the 16 items
was 0.92.

2.2.2. Anxiety and depression

Symptoms of anxiety and depression were measured
using the Hopkins Symptom Checklist (HSCL-25),
with the first 10 items measuring anxiety and the latter
15 depression (Mollica, Wyshak, De Marneffe, Khuon,
& Lavelle, 1987). All items are scored on a 4-point
Likert-scale ranging from 1 = Not at all to
4 = Extremely. Studies on construct validity and relia-
bility from different settings and populations, includ-
ing among refugees, broadly support the psychometric
properties of the checklist (Hollifield et al,, 2002;
Tinghog et al., 2017; Wind et al,, 2017). The recom-
mended cut-off mean score is 1.75 for both anxiety
and depression. In the present study, a mean score
>1.75 was used to define cp-Anxiety, however, the
study used a cut-off of >1.80 to define cp-Depression
based on the abovementioned study in Bosnia (Oruc
et al., 2008) which found that this cut-off maximized
sensitivity and specificity for detecting major depres-
sive disorder. This was also the chosen cut-off in the
sister-study in Sweden. A mean score was not calcu-
lated for participants with three or more missing on
a given subscale. Cronbach’s alphas for the anxiety and
depression subscales were 0.93 and 0.94, respectively.

2.2.3. Potentially traumatic experiences (PTEs)
Potentially traumatic experiences (PTEs) were mea-
sured with the Refugee Trauma History Checklist
(RTHC), which has been validated in refugee popula-
tions (Sigvardsdotter et al., 2016, 2017). The RTHC asks
about eight PTEs both pre-flight and during flight. All
16 items are answered with Yes/No. To facilitate com-
parisons with existing evidence, an overall measure of
exposure to PTEs was constructed using the concept of
adversity ratio introduced by Steel et al. in 2009 (Steel
et al,, 2009). Specifically, a PTE-adversity ratio (PTE-
AR) was obtained by dividing the total number of PTEs
experienced before and during flight by the total num-
ber asked about (16 in the present study). The PTE-AR
was then divided into the following four groups: <0.2;
0.2-0.29; 0.3-0.39; and 20.4 in line with the review by
Steel et al. This categorization of the PTE variable was
not pre-registered.

The Arabic translation of all scales was done by our
collaborating partners in Sweden using standard



double-blind translation and back-translation unless
complete translations already existed. The question-
naire was piloted through interviews with Arabic-
speaking patients in a rehabilitation centre for war
and torture trauma in Sweden (for details, please
see 20).

2.2.4. Flight-related measurements and
background

Length of flight was estimated using self-reported date
of leaving home country and self-reported date of
arriving in Norway, and categorized into: <3 months;
3 months-2 years; 2-4 years; and >4 years. Time in
Norway was estimated using self-reported date of
arriving in Norway and the date the questionnaire
was returned, categorized into: <2 years; 2-3 years;
3-4 years; and >4 years. These variables were not pre-
registered, thus the categories were chosen based on
the variables’ distributions, with the aim of having
comparable numbers in categories and each end of
the spectrum represented in a theoretically meaningful
way. For example, for Length of flight, we wanted to
capture those with a very short flight (<3 months) as
well as those with a protracted flight (>4 years).
Refugee status upon arrival had the answer choices:
asylum seeker; quota refugee; family reunion; and
other, though the latter category was dropped as
there were <5 refugees in this category. The variable
Arrived with ... asked whether a participant arrived
alone, with friends but no family/spouse, or with
family and/or spouse. The variable Prior family
Norway asked whether any family members had pre-
viously resettled in Norway (Yes/No).

Self-report sociodemographic data included educa-
tion and marital status. Education was split into:
<9 years; 10-12 years; and >12 years; and marital status
into married; unmarried; and divorced/separated/
widow(er) to be consistent with the study’s pre-
registration and facilitate comparison with the sister-
study in Sweden. Age and gender were based on
registry data, with age split into the same age groups
as the sister study in Sweden (18-29 years; 30-39 years;
40-49 years; 50-64 years; and 265 years).

2.3. Statistical analysis

Frequency distributions and simple cross-tabulations
were used to create descriptive tables and check vari-
ables for errors, outliers and missing. Approximated
prevalence with 95% confidence intervals (95% CI)
were obtained using the proportion command in
Stata. Given marked distributional differences for age
and civil status between participants and the source
populations (Nissen et al., 2020), weighted approxi-
mated prevalences for participants were calculated
using post-stratification weights with age and civil
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status defining the strata used for weight estimation
(Royal, 2019).

Logistic regression was used to estimate adjusted
odds ratios (ORs) for all mental health outcomes for
each pre- and peri-flight PTE. Multicollinearity was
checked before adding all PTEs to the same logistic
model. Logistic regression was also used to build the
final multivariable models exploring the full set of
predictors. Crude estimates are included to highlight
potential confounding patterns when covariates were
added to models. Only participants with data for all
variables included in a given regression model were
included in that model (listwise deletion). The number
of participants contributing data to models are indi-
cated in the respective models in the tables. Because of
the high number of participants with missing on the
variables Length of flight and Time in Norway, these
two variables were added in the final step (models 3),
so that models exploring the other predictors could be
estimated with the maximum available data (mod-
els 2). As a sensitivity analysis, fully adjusted regres-
sion models were rerun with imputed data obtained
from multiple imputation by chained equations,
MICE (White, Royston, & Wood, 2011). The imputa-
tion model included all variables in the final analysis
models (except Arrived with. .. which was discarded
due to perfect prediction). As a second sensitivity
analysis included in supplementary material, the final
regression models of PTSD, anxiety and depression
were repeated using linear regression with the mean-
item score of the respective scales as the outcome. This
was done in order to focus on symptom severity rather
than a disease/no-disease dichotomy. Likelihood ratio
test (LRT) was used to evaluate whether multi-
categorical variables could be modelled linearly with-
out a significant worsening of model fit. Internal
consistency of the main questionnaires (HTQ and
HSCL) was tested using Cronbach’s alpha. All analyses
were performed with Stata version 16 (STATA
Corporation, College Station, TX, USA). Please see
Supplementary file S2 for analytic codes.

3. Results

Table 1 in Methods gives descriptive statistics on the
study population. Overall mean symptom scores with
standard deviations (SD) on mental health outcomes
were: 1.86 (SD = 0.61, n = 877) for PTSD; 1.61
(SD = 062, n = 886) for anxiety; and 1.77
(SD = 0.67, n = 877) for depression.

Table 2 shows the prevalence estimates with 95%
CIs for all checklist-positive mental disorders (cp-
MDs), with the prevalence for PTSD presented for
both the 2.06 and the 2.5 cut-off values on the HTQ.
The overall cp-PTSD prevalence in weighted analysis
was 29.7% (95% CI 25.4%-34.4%) using the 2.06
threshold and 13.1% (95% CI 10.0%-16.9%) using
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Table 1. Descriptive statistics on participating adult refugees
from Syria resettled in Norway between 2015 and 2017.

n (%)

Gender (n=902)

Male 582 (64.5)

Female 320 (35.5)
Age (n=902)

18-29 yrs 197 (21.8)

30-39 yrs 310 (34.4)

40-49 yrs 230 (25.5)

50-64 yrs 145 (16.1)

>65 yrs 20 2.2)
Education (n=882)

<9yrs 394 (44.7)

10-12 yrs 158 (17.9)

>12 yrs 330 (37.4)
Marital status (n=902)

Married/partner 595 (66.0)

Divorced/widow(er)a 71 (7.9

Unmarried 236 (26.1)
Refugee status (n=860)

Asylum seeker 454 (52.8)

Quota refugee 273 (31.7)

Family reunion 133 (15.5)
Arrived with ... (n=879)

... family/spouse 576 (65.5)

... friends only 56 (6.4)

... alone 247 (28.1)
Prior fam Norway (n=870)

Yes 276 (31.7)

No 594 68.3
Length of flighta (n=644)

<3 months 248 (38.5)

3 months - 2 yrs 158 (24.5)

2-4 yrs 162 (25.2)

>4 yrs 76 (11.8)
Time Norwayb (n=755)

<2 yrs 126 (16.7)

2-3 yrs 164 (21.7)

3-4 yrs 385 (51.0)

>4 yrs 80 (10.6)
PTE-AR (n=819)

<0.20 163 (19.9)

0.20-0.29 79 9.7)

0.30-0.39 158 (19.3)

>0.40 419 (51.2)

*The full category included: widow(er), surviving partner, separated/sepa-
rated partner, divorced/divorced partner.

the 2.5 threshold. Weighted cp-Anxiety prevalence
was estimated at 30.1% (95% CI 25.7%-34.9%) and
weighted cp-Depression at 45.2% (95% CI 40.6%-
49.8%). There were clear dose-response relationships
between increasing trauma exposure as measured
through the PTE-AR and the prevalence of all cp-
MDs. Comparing the most exposed refugees (PTE-
AR 20.40) to those least exposed (PTE-AR <0.20),
the former group had two- to threefold higher esti-
mated prevalence for cp-Anxiety and cp-Depression
and about five times higher estimated prevalence for
cp-PTSD, regardless of cut-off used.

Table 3 shows the frequencies of experienced PTEs,
the estimated prevalence of cp-MDs by each PTE, and
adjusted measures of associations (ORs) between indi-
vidual PTEs and cp-MDs. Overall, a high proportion
of participants reported PTEs and all PTEs were more
frequently reported before flight than during flight. In
terms of cumulative PTE exposure, the majority of
participants (51.2%) ranked in the highest category
for PTE-AR - i.e. answering affirmatively on more

than 40% of all PTEs inquired about. Looking at the
estimated prevalence of cp-MDs in relation to indivi-
dual PTEs, there was a fairly clear pattern of markedly
higher prevalences in participants who had experi-
enced physical violence or assault; torture; or sexual
violence. This was true for all mental disorders and for
PTEs experienced both prior to and during flight. In
particular, for participants exposed to sexual violence,
the estimated prevalence of cp-PTSD”*, cp-Anxiety
and cp-Depression was around or over 70%. There
was strong to very strong evidence that almost all
PTEs were individually associated with markedly
higher odds of cp-MDs after adjusting for demo-
graphic and flight-related variables (OR'). After
adjusting for the other seven PTEs in each respective
RTHC scale (OR?), the strength of evidence for indi-
vidual PTEs weakened and the ORs were lower.
Nonetheless, there was still evidence of associations
between several individual PTEs and cp-MDs.

Tables 4-5 show the crude and adjusted multivari-
able models for cp-MDs. In terms of PTSD, there was
very strong evidence in adjusted models that cumula-
tive PTE was associated with markedly higher odds of
cp-PTSD, regardless of cut-off. Specifically, compared
to participants in the lowest cumulative PTE group
(PTE-AR <0.20), those in the highest group (PTE-
AR > 0.40) had over 8 times the odds of cp-PTSD” >
in adjusted analysis (OR = 8,38, 95% CI 4.56-15.4,
p <.001). There was also strong evidence of an associa-
tion between cumulative PTE and cp-PTSD if the 2.5
cut-off was used, though the ORs were somewhat lower.
Furthermore, there was strong to very strong evidence
that cumulative PTE was associated with markedly
higher odds of both cp-Anxiety and cp-Depression,
with the most exposed group (PTE-AR 2>0.40) having
over four times the odds of cp-Anxiety compared to the
least exposed group (OR = 4.43, 95% CI 2.60-7.54,
p < .001) and almost five times the odds of cp-
Depression (OR = 4.91, 95% CI 2.98-8.09, p < .001).
There was very strong evidence in adjusted models that
females had higher odds of both cp-Anxiety and cp-
Depression compared to males (though not in crude
models), and moderate evidence that older age, being
unmarried and longer length of stay in Norway were
associated with increased odds for both disorders.

4, Discussion

The present study, based on a randomly selected
nationwide sample of adult refugees from Syria who
were resettled in Norway between 2015 and 2017,
found high levels of exposure to potentially traumatic
experiences (PTEs) both before and during the flight
to Norway, and a high burden of mental health pro-
blems. Weighted approximated prevalence of mental
disorders based on symptom checklist scores were
around 30% for PTSD and anxiety and over 40% for
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depression, though a low participation rate could
affect generalizability. There was very strong evidence
that higher levels of exposure to PTEs before or during
flight were associated with markedly higher odds of all
three mental disorders, with a clear underlying dose-
response relationship. The approximated prevalence
for PTSD was sensitive to the choice of cut-off in the
Harvard Trauma Questionnaire, with the prevalence
more than halved if the 2.5 cut-off was used rather
than the study’s pre-registered value of 2.06. The
choice of cut-off point, however, had limited impact
on risk factor findings. Approximated prevalences
were highly consistent with the sister-study in
Sweden (Tinghog et al., 2017).

The present study’s approximated PTSD prevalence
of about 30% is in line with summary estimates from
several major reviews on general refugee populations
(Blackmore et al., 2020; Bogic et al., 2015; Steel et al.,
2009), though somewhat higher than Charlson et al.’s
estimates for conflict-affected populations (Charlson
et al., 2016, 2019). Compared to the sister-study in
Sweden (Tinghog et al, 2017), which had roughly
identical inclusion criteria, followed the same nation-
wide recruitment strategy with random sampling from
total population registries, and used an identical
Arabic translation of the HTQ with the same cut-off
value for PTSD (>2.06), the approximated PTSD pre-
valences were very consistent: 34.7% vs. 30.6% in
unweighted analysis and 29.7% vs. 29.9% in weighted
analysis in Norway and Sweden, respectively. If the 2.5
cut-off was used, the unweighted PTSD prevalences
estimates in the two countries were 14.9% in Norway
and 15.2% in Sweden (obtained through email corre-
spondence with F. Saboonchi, Prof. [sabf@rkh.se] in
April 2021). In a recent review by Peconga et al. on
refugees from Syria, PTSD prevalence estimates ran-
ged from 25% to 83% in included studies (Peconga &
Hogh Thegersen, 2020). Three of these studies used
the 2.5 cut-off value on the HTQ to define PTSD
caseness (Chung et al, 2017; Ibrahim & Hassan,
2017; Kéri, 2015) and their estimated PTSD prevalence
ranged from 35% to 65%, which is significantly higher
than the 13.1% found in weighted analysis in the
present study if applying the 2.5 cut-off. Potential
explanations for the notably lower estimate in the
present study could be related to sampling and recruit-
ment strategy, sample size, and response rate, all
shown to be associated with prevalence estimates
(Charlson et al., 2016; Steel et al., 2009). A further
important difference is that participants in the present
study had all been granted permanent or temporary
residency as opposed to the participants in the other
three studies, many of whom were awaiting asylum
decisions with the associated risks for mental ill health
that confers (Solberg, Vaez, Johnson-Singh, &
Saboonchi, 2020). A more conservative PTSD preva-
lence estimate of 7% was reported in another recent
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Norwegian study on refugees from Syria which used
the 2.5 cut-oft (Stromme et al., 2020), though the study
population had less exposure to traumatic events com-
pared to the present study and population-based ran-
dom sampling was not used. Overall, the discussion
above highlights the well-known heterogeneity of evi-
dence on PTSD in refugee populations, further high-
lighting the need for comparisons of estimates
between studies of similar design, methodological rig-
orousness and host-country context. The very consis-
tent estimates found in Norway and Sweden support
this argument and the reliability of the methods used
and findings in these studies. However, it does not
imply that the chosen cut-oft value of 2.06 is more
valid than the 2.5 cut-off in identifying true PTSD
cases among adult refugees from Syria. Considering
the sensitivity of prevalence estimates to the
choice of cut-off demonstrated in the present
study, validation studies exploring optimal HTQ
cut-off values in this population are warranted.
Furthermore, the field of refugee research should
aim towards using the gold standard clinical inter-
view to estimate prevalences with more accuracy
in the future.

Despite being the most widely used and validated
screening instrument to measure PTSD symptoms in
refugee populations, the HTQ scale used in the present
study is based on version 4 of the DSM (DSM-1V),
which was replaced by version 5 in 2013 (DSM-V).
Given that the diagnostic criteria for PTSD changed
somewhat in the DSM-V version (e.g. the symptom
cluster Negative alterations in cognition and mood was
added), a limitation of the study’s approximated PTSD
prevalence is that it may not accurately estimate PTSD
prevalence according to the most recent DSM criteria.
A new and updated HTQ-5 version using the DSM-V
criteria was introduced in 2018, though this version is
in the early phases of validity and reliability testing
(Megan Berthold et al.,, 2019). Moreover, the World
Health Organization introduced a somewhat different
and simplified diagnostic framework for PTSD in the
11™ version of the International Classification of
Diseases, ICD-11, with a reduction in the number of
symptoms required for the PTSD diagnosis compared
to the DSM-V (6 vs. 20, respectively), and the intro-
duction of Complex PTSD, CPTSD (Maercker et al.,
2013). Validation studies in several non-refugee popu-
lations have supported this simplified model (Hansen,
Hyland, Armour, Shevlin, & Elklit, 2015), and evi-
dence is also emerging supporting the validity and
use of the ICD-11 to estimate PTSD in refugee popu-
lations (Barbieri et al., 2019; Valliéres et al., 2018;
Vang, Nielsen, Auning-Hansen, & Elklit, 2019).
Although there are several overlapping diagnostic cri-
teria for PTSD/CPTSD in the DSM and ICD-11 diag-
nostic frameworks (Hansen et al., 2015), there is some
evidence to suggest that they will estimate somewhat



10 A. NISSEN ET AL.

different prevalence in refugee populations (Barbieri
et al., 2019). Therefore, the present study’s approxi-
mated PTSD prevalence must be interpreted in light of
the HTQ’s reliance on the now outdated DSM-IV
criteria in addition to the uncertainty regarding opti-
mal cut-off to define PTSD caseness among adult
refugees from Syria. Table S1 in the supplementary
material shows the result of fully adjusted linear
regression analysis of PTSD symptom severity (i.e.
HTQ mean-item score) regressed on relevant predic-
tors. As can be seen from the table, the overall findings
are fairly consistent with the fully adjusted logistic
models in Table 4 in terms of which predictors associ-
ate with PTSD, though the statistical evidence in the
linear models is generally stronger. Additionally, Time
in Norway crosses the 0.05 significance level in the
linear model.

The study’s approximated prevalence of around
40% for depression and 30% for anxiety are somewhat
higher than estimates in prior major reviews on gen-
eral refugee populations (Blackmore et al., 2020; Bogic
et al., 2015; Steel et al., 2009) and notably higher than
those in recent reviews by Charlson et al. on conflict-
affected populations (Charlson et al., 2016, 2019).
They are nonetheless well within the range of esti-
mates in these reviews. If the more conventional cut-
off of 1.75 was used for depression (instead of 1.80),
the estimated prevalence was 43.7%. The overall high
degree of exposure to PTEs among study participants
in the present study, taken together with the docu-
mented positive association between PTE exposure
level and depression (Steel et al., 2009), may explain
part of why at least depression estimates in the present
study are comparatively high. When comparing
depression and anxiety estimates to other studies on
adult refugees from Syria only, findings are more
congruent, with most studies reporting depression
prevalences around 30% to 40% and anxiety preva-
lences around 20% to 35% (Peconga & Hogh
Thegersen, 2020; Stromme et al., 2020). The measures
used for depression in these studies were quite diverse:
six different measures or versions of scales were used
across the eight reported studies; suggesting a certain
robustness of findings to the measurement method
applied. Again, when the present study is compared
to its sister-study in Sweden, depression and anxiety
estimates are highly comparable. Weighted depression
prevalence in the Swedish study was estimated at
40.2% vs. 45.2% in the present study, and weighted
anxiety prevalences were estimated at 31.8% and
30.1% in Sweden and Norway, respectively. As high-
lighted in the discussion on PTSD above, the con-
sistency in estimates across the two studies, given
their many similarities, is reassuring from the point
of view of reliability of results. Comparing the logis-
tic models to the linear models of symptom severity
of anxiety and depression in the supplementary

material (Table S1), findings are again quite similar
in terms of the patterns of associations. However,
there was some evidence in the linear models that
divorced/widowed refugees had more symptoms of
both anxiety and depression compared to married
ones and weak evidence that refugees arriving alone
had more symptoms of depression compared to refu-
gees who came with family/spouse (none of these was
above the 0.05 threshold in logistic regression).

For all outcomes in the present study - checklist-
positive PTSD, anxiety and depression - it is of course
important to stress that mental ill health does not fit
neatly into dichotomized, disease/no-disease cate-
gories. Refugees whose symptoms scores fall below
population-derived thresholds may nonetheless suf-
fer psychological distress that adversely impacts their
lives and functioning and that could warrant clinical
attention. Screening instruments are just that, and
cannot replace more in-depth face-to-face interviews
where nuances, subtleties and individualities may be
detected and explored in further details whenever
necessary.

The findings of clear dose-response associations
between cumulative traumatic exposure (PTE-AR)
and all three mental disorders are in line with prior
evidence (Bogic et al., 2015; Steel et al.,, 2009), and
congruent with studies in non-refugee populations
(Kessler et al., 2009; Koenen et al., 2017). Specifically,
the study’s approximated prevalence across PTE-
AR categories and the meta regression estimates
from Steel et al. are surprisingly similar for both
PTSD*** and depression. The exception is that
refugees in the highest PTE-AR category in the
present study had higher estimated prevalences for
both disorders, which could be related to the over-
all high cumulative PTE burden in the study popu-
lation with potentially more participants having
PTE-ARs closer to 1.0, pushing estimates upwards.
The adjusted ORs in multivariable models tell
a similar story of markedly increased odds of all
cp-MDs with increasing PTE-ARs. The changes in
ORs between crude and adjusted models were gen-
erally small (except for cp-PTSD>*?), indicating
limited confounding by covariates in the models.
When the fully adjusted models were repeated with
imputed data using MICE, the statistical evidence
for a dose-response association was even stronger,
and, for PTSD**%, the ORs were pushed further
from the null value of 1.00 (results not shown in
tables).

There was weak evidence in the fully adjusted
model that female gender was associated with higher
odds of PTSD”*%. In sensitivity analyses, the results
were mixed, with a clear positive association between
female gender and higher PTSD symptom levels in
linear regression, though no association when the
fully adjusted logistic model was rerun on imputed
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data. This may reflect the mixed results in prior
reviews (e.g. 7,10,11,14) although several studies look-
ing only at refugees from Syria have found that female
gender is a risk-factor for PTSD (Acarturk et al., 2018;
Alpak et al, 2015; Javanbakht et al., 2019).
Interestingly, in unadjusted analysis, it appeared that
females had equal, or even lower risk of PTSD com-
pared to men, though this was likely due to strong
confounding by other variables, especially PTE expo-
sure (i.e. men reported significantly more exposure to
PTEs than women). When testing if the association
between gender and PTSD varied across strata of PTE-
AR, that is, whether gender and PTE-AR interacted,
we did not find any evidence of this. The strong asso-
ciations between female gender and both cp-Anxiety
and cp-Depression in fully adjusted models is some-
what discordant with the bulk of evidence on refugees
at large, which tend to report weaker or no associa-
tions (Bogic et al., 2015; Peconga & Hogh Thegersen,
2020; Porter & Haslam, 2005; Steel et al., 2009), though
consistent with several studies on Syrian refugees
(Acarturk et al., 2018; Javanbakht et al., 2019). Again,
there was strong confounding by covariates causing
marked differences between crude ORs showing no
associations, and adjusted ORs with very strong evi-
dence of associations. Studies to date have not reached
consensus on the link between gender and mental ill
health in refugee populations, in part due to nuances
and complexities that may be missed in cross-sectional
studies. A recent, large, 4-wave longitudinal study
exploring the relationships between pre- and post-
migratory stressors and mental health outcomes in
resettled refugees in Australia observed marked differ-
ences between genders, and patterns of associations
which fluctuated over time (Wu et al.,, 2021). This
research encourages careful consideration of the way
gender and mental health interact in this population.
Future studies exploring gender in relation to mental
health in refugee populations are needed - e.g. are the
mental health effects of post-resettlement stressors
such as financial and social strain, discrimination and
language difficulties gendered or gender-neutral; are
the mental health trajectories different for males and
females after resettlement in a host country and what
are risk and protective factors for healthy trajectories
across gender. The finding that time in Norway was
positively associated with both cp-Anxiety and cp-
Depression is consistent with some prior research in
the field (e.g. Heeren et al., 2014), however, there is no
consensus in this finding (for an overview, please see
21). There are, of course, a multitude of factors that
may interact with length of stay and contribute to
mental health outcomes, many of which relate to the
conditions in the host country around asylum pro-
cesses, economic support, integration policy, and
social support. Nonetheless, one way to interpret this
finding could also be that the adverse consequences on
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mental health conferred by the many adversities refu-
gees typically experience prior to resettlement do not
necessarily go away by themselves just by removing
refugees from the context of trauma/war and placing
them in safer environments. This supports the impor-
tance of actively screening for and intervening against
psychological distress and mental disorders in this
vulnerable group by host countries.

The present study has one obvious and potentially
serious limitation in that less than 10% of invited
participants returned the questionnaire. If participants
are not representative of the source population, the
study’s validity could be compromised. Applying post-
stratification weights may partly correct for biased
prevalence estimates due to selection bias, however,
this procedure assumes that participants in weight-
defining strata are representative of all members of
that strata in the source populations. Comparing
early-responders who returned the questionnaire
within the first month of study launch (n = 433) to
late-responders (returned after the first month;
n = 464), there was slight evidence that early-
responders had higher odds of cp-PTSD”*%® (but not
cp-PTSD*?), though no evidence of a difference in
the odds for cp-Anxiety or cp-Depression was found.
The consistency in findings between the present study
and the sister-study in Sweden where the participation
rate was above 30% also gives some reassurance that
selection bias has not grossly skewed findings.
Nonetheless, we cannot rule out issues with selection
bias due to the low response rate. Another potential
limitation concerns how missing data was handled for
pre- and peri-migratory PTEs. Sensitivity analysis
showed that allowing for more missing when calculat-
ing the PTE-AR somewhat increased prevalence esti-
mates in the lowest PTE-AR group, and consequently
pushed ORs downwards for the other PTE-AR
groups in multivariable models for all mental disor-
ders, though not substantially. On a more general
level, there is marked variability in how different stu-
dies measure PTEs (e.g. the number and types of PTEs
inquired about), which should be kept in mind when
interpreting findings related to the PTE-AR. The
cross-sectional design of the study places clear con-
straints on the ability to draw causal conclusions from
findings, even if most of the study’s predictor variables
are objective in nature and many have a temporal
order. Lastly, given that a fairly large number of sta-
tistical tests were conducted and some of them were
not pre-registered in detail (e.g. Table 3), there is a risk
that some findings are chance-findings (i.e. type-I
error). Given the consistency with theory and prior
evidence, and the clear dose-response relationship, we
believe it is unlikely that the associations between
PTE-ARs and mental ill health are due to chance
even if the analytic handling of the PTE-AR variable
was not pre-registered.
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4. Conclusion

Congruent with a large and growing body of literature
on mental health in refugee populations, the present
study suggests a clearly elevated burden of PTSD,
anxiety and depression in adult refugees from Syria
recently resettled in Norway compared to general,
non-refugee populations (Kessler et al., 2009; Koenen
et al., 2017). The study also found strong evidence in
support of the established adverse links between pre-
and periflight traumatic experiences and mental
health. The consistency of prevalence estimates for
the above mental disorders in the present study and
sister-study in Sweden, given the high degree of meth-
odological overlap between the studies, lends credibil-
ity to the methods used and the robustness and
accuracy of findings. The study underlines the impor-
tance of screening for and intervening on mental
health problems in newly arrived refugees.
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Abstract

Background: Limited research exists on pain and especially the co-occurrence of pain and mental ill health in gen-
eral refugee populations. The present study aimed to approximate the prevalence of chronic pain (CP) among adult
refugees from Syria resettled in Norway; investigate the association between CP and mental ill health; and explore
how CP and mental ill health associate with both perceived general health and functional impairment. Gender as
potential effect modifier in these associations was also examined.

Methods: Cross-sectional, postal survey questionnaire. Inclusion criteria: > 18 years old; refugee from Syria; and
arrived in Norway between 2015 and 2017. Study sample was randomly drawn from full population registries, and
n =902 participated (participation rate ~10%). CP was measured with 10 items on pain lasting for > 3 consecutive
months last year. Symptoms of anxiety, depression and PTSD were measured with the HSCL and HTQ scales, respec-
tively. Ordered and binomial logistic regressions were used in analyses. Gender was tested as effect modifier with
Wald test for interaction.

Results: In the sample overall, the proportion of participants who reported severe CP was 43.1%. There was strong
evidence that anxiety, depression and PTSD were associated with higher levels of CP. In fully adjusted regression mod-
els, including both CP and mental health variables, CP was strongly associated with poor perceived general health
whereas mental health showed much weaker associations. The association between mental health (anxiety and PTSD)
and functional impairment was highly gender specific, with strong associations in men but not in women. CP was
strongly associated with functional impairment with no difference across gender.

Conclusion: The study shows a high burden of CP in a general population of adult refugees from Syria with likely
substantial adverse consequences for daily functioning. The strong association between CP and mental ill health sug-
gests personnel working with refugees’health should be attuned to their co-occurrence as both problems may need
to be addressed for either to be effectively mitigated. A clear mismatch exists between the burden on health caused
by pain in general refugee populations and the amount of available evidence to guide mitigating strategies.

Trial registration: NCT03742128.
Keywords: Refugees, Syria, Mental health, Pain, Anxiety, Depression, PTSD, Functional impairment
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underlying mechanisms behind the frequent co-occur-
rence of psychological distress and pain are complex,
likely bidirectional and involve both genetic and envi-
ronmental factors [7, 8]. For traumatized individuals
with post-traumatic stress symptoms, the experience of
elevated levels of pain is thought to be linked to distur-
bances in the processing of pain stimuli (pain sensitiza-
tion); hypermnesia or overconsolidation of traumatic
memories (imprinting); and synergistic physiological
effects between trauma-related anxiety and pain per-
ception. Transcultural psychiatric approaches stress the
importance of sociocultural elements when investigating
psychological and somatic symptoms across populations
and the need to understand local illness models and idi-
oms of distress [9—11]. Within this framework, variations
in patterns of co-occurrence across ethnocultural groups
documented in some studies are at least partly explained
by cultural differences in how distress is experienced,
represented and expressed, and relatedly, by fear of stig-
matization [12—14].

Refugees are often exposed to a number of poten-
tially traumatic experiences both before and during
flight, and many experience post-migration hardships
after resettling in a new country. The cumulative load
of these stressors increases refugees’ risk of mental ill
health [15-18]. Elevated rates of post-traumatic stress
disorder (PTSD), depression and anxiety have repeat-
edly been found in refugee populations (e.g., [19, 20]).
High levels of pain have also been documented in stud-
ies on selected refugee groups — e.g. war-wounded refu-
gees, refugees exposed to torture and refugees in clinical
settings [21-26]. However, studies on pain in general
refugee populations are scant. One recent, two-wave,
longitudinal study on resettled Syrian refugees in Nor-
way found chronic pain to be fairly constant over time
at around 30% [27], and pain was found to be frequently
reported among refugees from Syria residing in Turkey
[28] and among Rohingya refugees in Bangladesh [29].

In a work commissioned by the UNHCR on culture,
context and the mental health and psychosocial well-
being of Syrians from 2015, Hassan et al. note that “..
most Arabic and Syrian idioms of distress do not sepa-
rate somatic experience and psychological symptoms,
because body and soul are interlinked in explanatory
models of illness” (p. 22 in [30]). They further note poten-
tial stigma against expressing certain negative emotions,
especially in men and if emotions are labeled as ‘psycho-
logical’ or ‘psychiatric’ The issue of stigma against nega-
tive emotions is also pointed out by other researchers
working with Arab populations [12]. As a consequence,
it has been noted that physical symptoms may be the
initial and predominant presenting complaints for peo-
ple with psychological or mental health issues [30]. With
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several studies documenting a high burden of mental ill
health among refugees from Syria in recent years (for an
overview, please refer to [31]), it seems vital, therefore,
to expand knowledge on the co-occurrence and possible
relationship of psychological and somatic symptoms in
this population. This could be of value to healthcare pro-
viders by sensitizing them to the complex manifestations
of distress, which in turn could help ensure needs are rec-
ognized and addressed adequately. Yet, there is notable
shortage of studies addressing this topic, both among ref-
ugees from Syria and among other refugee populations.

The present study focuses on pain and the co-occur-
rence of pain and psychological distress in a general
refugee population. Nonetheless, due to the limited
number of studies on this topic, relevant evidence from
a broader range of somatic symptoms, including the
category formerly known as “somatoform disorders” in
the DSM diagnostic systems, is at times included. Pain
is both a central feature of most instruments used to
measure somatic distress/somatization and one of the
most frequently reported somatic symptoms in refugee
populations (e.g., [28, 32]). Moreover, evidence suggests
symptom groups (e.g. musculoskeletal, gastrointestinal)
do not show differential association with psychologi-
cal distress [1]. Importantly, the “somatoform disorders”
have been reconceptualized in the most recent versions
of both major diagnostic frameworks (DSM-V and ICD-
11), partly to remove “medically unexplained symptoms”
as a diagnostic criterion, which was thought to be unre-
liable, stigmatizing to patients and ‘perilous in its reli-
ance on mind-body dualism’ (p. 233 in [33]). The latter
point may be particularly relevant in the context of illness
models with a less dichotomous understanding of body
and mind. Therefore, evidence from studies on somatic
distress/somatization in refugee populations should be
interpreted with care. Interpretations must incorporate
an understanding of and appreciation for local idioms
and explanatory models of distress, and, even if no medi-
cal explanation is found for somatic symptoms, that does
not mean that none exists [34]. For example, many refu-
gees have been exposed to torture which can have long-
term consequences for, and a complex relationship with,
pain [35, 36].

We have only identified one study exploring psy-
chological distress and pain in a general refugee
population, which was conducted on Syrian refu-
gees resettled in Norway [37]. Interestingly, the study
found no associations between pain and mental ill
health (i.e. anxiety, depression and PTSD) in the first
wave of the study, when refugees were still residing
in Lebanon, awaiting resettlement. However, fairly
strong associations were found at the follow-up meas-
urement about a year after resettlement. The latter
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finding is broadly supported by three recent and large
cross-sectional studies on refugees and war-displaced
persons which found clear associations between anxi-
ety, depression and PTSD and somatic distress, as
measured by the Patient Health Questionnaire (PHQ-
15), where pain is a core component [28, 38, 39]. Fur-
ther support comes from a matched control study
on Bhutanese torture survivors, which found that
somatic complaints were associated with PTSD and
depression [40], and from studies on clinical subsam-
ples documenting close links between pain and men-
tal ill health [24, 41-43].

The associations of pain with functional impairment
and perceived general health are also understudied
in refugee populations. The degree of pain experi-
enced by severely traumatized and tortured refugees
and the associated level of functional disability has
been shown to be substantial compared to many non-
refugee groups suffering from pain conditions [43,
44]. Pain has also been strongly linked to low health-
related wellbeing among female Yazidi refugees who
experienced extreme violence by the “Islamic state”
[32]. Furthermore, in a general population of conflict-
affected persons in the Republic of Georgia, somatic
distress was strongly associated with increased func-
tional disability, even after controlling for mental ill
health [38]. We know of no prior study that has inves-
tigated functional impairment in relation to pain and
mental ill health (i.e. anxiety, depression and PTSD) in
refugees.

An abundance of evidence from both refugee and
non-refugee populations has documented that pain
conditions and somatic distress are substantially
more prevalent in women (e.g., [28, 38, 39, 45, 46]),
suggesting studies on this topic should investigate
and report gender-specific patterns. This aligns with
general recommendations for research on refugees
which emphasize the importance of exploring the
role of gender across studies, as this has been insuf-
ficiently prioritized in the past [20, 47]. Recent evi-
dence suggests gender is a key moderating factor
between various migration-related stressors and
mental health [48-50].

Using cross-sectional questionnaire data from adult
refugees from Syria resettled in Norway, the primary
aims of the present study were to assess the burden
of chronic pain in this population and to explore the
associations of chronic pain with anxiety, depression
and PTSD. Secondary aims included to investigate
unique and overlapping associations of chronic pain
and mental health with perceived general health and
functional impairment, and to test gender as an effect
modifier in the above associations.
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Methods

The primary aims were broadly outlined in the study’s
pre-registration in ClinicalTrial.gov (NCT03742128,
15/11/2018), though some data-handling decisions were
made with data in-house and deviated slightly from the
registered plan (these are highlighted in Additional file 1,
which also includes the pre-registered analysis plans).
All regression models were built with data at hand, and
secondary aims were developed post-hoc, meaning these
are hypothesis-generating rather than hypothesis-testing
even if they are rooted in theory and prior research [51,
52].

Design and participants

The present study used a questionnaire-based cross-
sectional design. Eligible participants included all adult
(>18 years old) refugees from Syria who were granted
temporary or permanent residency in Norway between
2015 and 2017. A complete list of eligible participants
was obtained from the population registry in Norway
(N=14,350), and from this list, 10,000 individuals were
randomly sampled for participation. All sampled par-
ticipants were sent a study invitation letter together with
the actual questionnaire and an informed consent form
to be signed and returned with the questionnaire, all in
formal Arabic. The letter also contained contact informa-
tion in the event of adverse reactions following partici-
pation. The invitations were sent out in November 2018.
Due to a low response rate, the study did not close until
September 2019. Several efforts were made to boost par-
ticipation including one postal or telephone reminder to
all non-responders. The Regional Committees for Medi-
cal and Health Research Ethics (REK) — Region Southeast
(A) in Norway granted ethical approval for the study (ref-
erence number 2017/1252). All parts of the study were
conducted in accordance with the protocol approved by
REK and in line with relevant regulations.

Variables and measurements

Chronic pain (CP)

Questions on CP consisted of two parts. The first part
concerned musculoskeletal pain- and stiffness and was
taken from the Tromse Study which has been used exten-
sively in the last decades in many large epidemiological
studies in Norway (e.g., [53, 54]). Specifically, participants
were asked to indicate whether they had been troubled
with pain or stiffness in muscle and joints for a minimum
of three consecutive months in the last year. The question
was asked for five different body regions (neck/shoulders;
arms/hands; upper back; lower back; hips/legs/feet), all
with the same three answer choices provided: not trou-
bled (=1); somewhat troubled (=2); very troubled (=3).
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In the second part, participants were asked to indicate
whether they had been troubled with pain for more than
three consecutive months in the last year in five other
body regions (stomach; head; genital area; chest; other),
using the same answer choices. These items were also
based on the Tromsg study, though slightly adapted.
For each of the two parts, participants who answered 1
(not troubled) on all items and had a maximum of one
missing, were categorized as “no CP”. Participants who
answered at least one item with 2 (somewhat troubled)
or 3 (very troubled), were categorized as “some CP” or
“severe CP’, respectively, regardless of the number of
missing [53]. The two parts were then combined for an
overall CP variable with 3 categories coded as follows:
“No CP”="“not troubled” for both parts; “Some CP” =at
least one part with “somewhat troubled” (and no part
with “very troubled”); and “Severe CP” =at least one part
with “very troubled”.

Perceived general health (PGH)

Question taken from the European Social Survey 2010
[55]. The question asks “How is your health in general”
and provides six answer choices: very bad (=1); bad
(=2); fair (=3); good (=4); very good (=5) and don’t
know (=6). The variable was dichotomized into “Good
PGH” (answer choices 4 and 5) and “Poor PGH” (answer
choices 1-3). The “don’t know” category was recoded as
missing.

Functional impairment (Fl)

Question taken from the European Social Survey 2010
[56]. The question asks: “Are you hampered in your daily
activities in any way by any longstanding illness, or disa-
bility, infirmity or mental health problem?” There are four
possible answer choices provided: no (=1); yes, to some
extent (=2); yes, a lot (=3); and don’t know (=4). This
variable was dichotomized into “No FI” (answer choice 1)
vs. “Some/a lot FI” (answer choices 2 and 3), whereas the
“don’t know” category was recoded as missing.

Mental ill health

Symptoms of anxiety and depression were measured with
the 25 item Hopkins Symptom Checklist, HSCL-25 [57],
whereas PTSD symptoms were measured by the Harvard
Trauma Questionnaire (HTQ) [58]. The first ten items of
HSCL-25 measure anxiety and the last 15 depression. All
items are scored on a 4-point scale from 1 (“not at all”)
to 4 (“extremely”). A mean-item score was estimated
for participants with<3 missing on each subscale, and
two dichotomized variables, HSCL-anxiety and HSCL-
depression, were created based on cut-offs of 1.75 and
1.80 for anxiety and depression, respectively. The choice
of cut-off was made to be consistent with the sister-study
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in Sweden [59], and was pre-registered prior to study
start. It was also the chosen cut-off in a prior publication
assessing the burden of mental ill health in the present
study sample [60]. The 16 items used from the HTQ (sec-
tion IV) are also scored from 1 (“not at all”) to 4 (“very
much”), and a mean-item score was created for those
with<3 missing. A dichotomized HTQ-PTSD variable
was created to indicate those with screen-positive PTSD
with a cut-off of 2.06, using the same rationale for the
choice of cut-off as above. Both scales have been widely
used to measure mental health problems in refugees,
and several studies have supported the scales’ validity
and reliability across different refugee populations (e.g.,
[61-63]), though recent evidence suggests caution may
be warranted before using the depression subscale in
Arabic speaking refugees [64]. Cronbach’s alpha for the
scales in the present sample were 0.96 (HSCL,,), 0.93
(HSCL pyiety)s 0-94 (HSCLyepression)> and 0.92 (HTQqyeyy)-

Potentially traumatic experiences (PTEs)

PTEs prior to- and during flight was measured with the
Refugee Trauma History Checklist (RTHC), created and
validated by Sigvardsdotter and colleagues [65, 66]. The
scale asks about eight PTEs prior to flight (e.g. “War at
close quarter’, “Torture”) and the same PTEs during
flight for a total of 16 items. Each item is answered with
Yes/No. A new variable named PTE-adversity ratio (PTE-
AR) was created based on the work by Steel et al. [15],
which equaled the number of endorsed items (i.e. “Yes”)
divided by 16. The variable was categorized into four
groups: <0.2; 0.2-0.29; 0.3-0.39; and > 0.4.

Sociodemographic and background variables

Age and gender were obtained from Norwegian reg-
istry data, with age categorized into 18-29 years;
30-39 years; 40—49 years; 50—-64 years; and > 65 years
in line with the study’s pre-registration. Self-reported
data was used for marital status (categorized into:
unmarried; married/registered partner; and divorced/
separated/widow(er), years of education (categorized
into: <9 years; 10—12 years; and > 12 years), refugee sta-
tus (asylum seeker; quota refugee; and family reunion),
and immigration year (categorized into: 2010-2015;
2016; and 2017).

The items used to measure CP, PGH, FI and sociode-
mographic/background variables were translated into
Arabic using a professional translation bureau. The
translation was subsequently checked by two independ-
ent translators and discussed with an Arabic speaking
reference group from Syria residing in Norway. The
translations of the HSCL, HTQ and RTHC scales were
obtained from collaborators at the Swedish Red Cross
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University College in Sweden, who used double-blind
and back-translation procedures in addition to inter-
views with Arabic-speakers to ensure validity [59].

Statistical analysis

Data was first inspected for errors, outliers, missing and
distributional properties. Frequency distributions and
cross tabulations with chi-square test of equal propor-
tions were used to make descriptive tables and investi-
gate bivariate associations. Ordered and regular logistic
regression models were used to investigate the secondary
aims of the study. All regression models were built in a
forward manner, with sociodemographic/background
variables only included in adjusted models if they were
associated with the respective outcomes in bivariate
analyses (p-value <0.05). Gender, age and PTE-AR were
included in adjusted models for a priori reasons regard-
less of bivariate association given their known association
with both pain and mental health. The PTE-AR catego-
ries 0.20-0.29 and 0.30-0.39 and the immigration year
categories 2016 and 2017 were combined in regression
analysis due to few observations in the individual catego-
ries. Due to a fairly high number with missing data across
variables, the regression analyses were done on imputed
data. The imputed values were obtained using multiple
imputation by chained equations, MICE [67], with all
variables included in the imputation model.

Crude and adjusted ordered logistic regressions were
used to investigate the associations of anxiety, depression
and PTSD with CP. The odds ratios (ORs) presented indi-
cate the odds of being in the higher category of CP for
different predictor levels, regardless of which of the two
possible ways CP is dichotomized — i.e. (3 and 2) vs. 1 or
3 vs. (2 and 1). Crude and adjusted logistic regressions
were used to investigate the association of mental health
variables and CP with perceived general health and func-
tional impairment. Spearman’s rank correlation was used
to investigate possible multicollinearity between mental
health variables and CP (deemed problematic if>0.7).
The Wald test for interaction was used to test whether
gender modified the associations of mental ill health with
CP, and/or the associations of mental ill health and CP
with perceived general health and functional impairment.

Sensitivity analyses

Two sensitivity analyses were done on the fully adjusted
regression models. First, all models were repeated with
the chronic pain variable split into its two constituent
parts: pain/stiffness in muscles and joints (5 items), and
pain in other body part (5 items). Furthermore, given
the abovementioned evidence questioning the construct
validity of the HSCL among certain refugee populations
[64], and the known theoretical and empirical overlap
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between anxiety, depression and PTSD, regression mod-
els were repeated with anxiety, depression and PTSD
combined into ome common-mental-health-problem
variable. This dichotomous variable, “Any mental health
problem’, was coded as “Yes” (=1) if any of anxiety,
depression or PTSD were above threshold, and No (=0)
if all of them were below threshold. The sensitivity analy-
ses are presented in Additional files 2 and 3. Additional
file 2 also contains detailed distributions of the two con-
stituent parts of chronic pain.

Analyses were performed with Stata version 17 (Stata-
Corp. 2021. Stata Statistical Software: Release 17. College
Station, TX: StataCorp LLC).

Results

Of the roughly 10,000 invitations for participation sent
out, 1,235 were returned due to incorrect address. Of
those who presumably received the invitation, 902 par-
ticipated, giving a response rate of about 10%. Partici-
pants were older and a higher proportion were married
compared to the sample population, though there was
no difference in gender distribution. For further sta-
tistics relating to representativity and possible selec-
tion bias problems, we refer to a prior publication [68].
Overall, 64.5% of participants were men, and the mean
age was 38.9 (SD=11.6; min. age=19; max. age=283).
The degree of exposure to PTEs was high with over 50%
in the highest category (affirmative on>40% of indi-
vidual PTEs inquired about). Men reported more PTEs
than women (Chi-square test of equal PTE-AR across
gender: p-value=0.01). The unweighted approximated
prevalence of anxiety, depression and PTSD based on
screening instruments were 31.7%, 40.0% and 34.7%,
respectively, with no statistically significant difference
between genders at the p=0.05 threshold. Table 1 gives
further descriptive statistics for all participants and strat-
ified by gender.

Table 2 shows the frequency distributions of CP, PGH
and FI, and bivariate associations with predictors/covari-
ates of interest. For the total sample, 43.1% reported
severe CP, 39.9% poor PGH and 34.9% at least some
degree of FI. Being a woman was positively associated
with CP and poor PGH, but not FI. There was very strong
evidence (p-value<0.001) that anxiety, depression and
PTSD were associated with elevated levels of CP, poor
PGH and FI in bivariate analyses.

Table 3 presents crude and adjusted ordered logistic
regression models of CP. Being a woman was associ-
ated with roughly 50% higher odds of CP in both unad-
justed and adjusted models (ORgyy agjustea=1-55 95%
CI 1.13-2.12). There was very strong evidence in both
crude and adjusted models that all mental ill health vari-
ables (i.e. anxiety, depression and PTSD) were associated
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Table 1 Descriptive statistics, all respondents and stratified by gender (n=902)

All respondents Stratified by gender
Men (n=582) Women (n=320)
n (%) n (%) n (%)
Age (n=902) 18-29 yrs 197 (21.8) 119 (20.5) 78 (24.4)
30-39yrs 310 (34.4) 205 (35.2) 105 (328)
40-49 yrs 230 (25.5) 144 (24.7) 86 (26.9)
>50 165 (183) 114 (19.6) 51 (15.9)
Education (n=2882) <9yrs 394 (44.7) 244 (43.0) 150 (47.8)
10-12 yrs 158 (17.9) 91 (16.0) 67 (21.3)
>12yrs 330 (37.4) 233 (41.0) 97 (30.9)
Marital status (n=902) Unmarried 236 (26.1) 199 (34.2) 37 (11.6)
Married/partner 595 (66.0) 349 (60.0) 246 (76.9)
Divorced/wid 71 (7.9) 34 (5.8) 37 (11.6)
Refugee status (n=860) Asylum seeker 454 (52.8) 366 (65.8) 88 (29.0)
Quota refugee 273 (31.7) 154 (27.7) 119 (39.1)
Family reunion 133 (15.5) 36 (6.5) 97 (31.9)
Immigration year (n=2856) 2010-2015 509 (59.5) 394 (71.4) 115 (37.8)
2016 163 (19.0) 72 (13.0) 91 (29.9)
2017 184 (21.5) 86 (15.6) 98 (322)
PTE-AR (n=2819) <020 163 (19.9) 92 (17.4) 71 (24.5)
0.20-0.29 79 (9.7) 44 8.3) 35 (12.1)
0.30-0.39 158 (19.3) 103 (19.5) 55 (19.0)
>0.40 419 (51.1) 290 (54.8) 129 (44.4)
HSCL-anxiety? (n =886) No 605 (68.3) 403 (70.3) 202 (64.5)
Yes 281 (31.7) 170 (29.7) m (35.5)
HSCL-depression® (n=2877) No 526 (60.0) 344 (60.3) 182 (59.5)
Yes 351 (40.0) 227 (39.7) 124 (40.5)
HTQ-PTSD® (n=877) No 573 (65.3) 361 (64.0) 212 (67.7)
Yes 304 (34.7) 203 (36.0) 101 (32.3)

PTE-AR Potentially Traumatic Experiences-Adversity Ratio
? Mean-item score on HSCL anxiety subscale > 1.75
b Mean-item score on HSCL depression subscale > 1.80

¢ Mean-item score on HTQ > 2.06

with increased odds of CP (anxiety: ORgyy agjusted = 242,
95% CI 1.64-3.55; depression: ORyyjyy ygjusted = 2-28, 95%
CI 1.53-3.42; and PTSD: ORgypy agjustea=1.97, 95% CI
1.32-2.94). Wald test for interaction between gender
and each of mental ill health variables did not reach
statistical significance, though there was a tendency
for a stronger association of anxiety with CP in women
(p-value=0.085). Furthermore, there was very strong
evidence (p<0.001) that older age was associated with
higher levels of CP, and some evidence that marital sta-
tus (i.e. widow(er)/separated/divorced vs. unmarried,
p=0.021) was associated with higher levels of CP.

The mean score for perceived general health (PGH)
was 3.614 (SD=1.063). Table 4 summarizes logistic
regression models of PGH (poor=1 vs. reference group

good =0), focusing on the predictors gender, mental ill
health and CP. Gender was not associated with PGH in
fully adjusted models at the p=0.05 level, though there
was weak evidence in unadjusted and partially adjusted
models. Anxiety, depression and PTSD were all strongly
associated with PGH in crude models and fairly strong
associations were also found in partially adjusted mod-
els which included background variables and all mental
ill health variables (but not CP). However, in the fully
adjusted model, there was only moderate evidence of
an association for PTSD OR=1.98 (95% CI 1.19-3.32);
weak evidence for depression OR=1.76 (95% CI 1.05—
2.96); and no evidence for anxiety OR=1.49 (95% CI
0.92-2.41). There was very strong evidence in all models,
that both moderate CP (OR=3.80, 95% CI 1.84-7.86)
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Table 2 Frequency distributions of chronic pain?, perceived overall health and impaired daily functioning due to longstanding iliness

Chronic pain? (%)

Perceived general health (%) Impaired functioning (%)

No Some Severe x2 Very Fair/poor/ X2 No  Some/alot x2
good/ very poor
good

Total sample 198 37.1 43.1 60.1 399 65.1 349

Gender Men 223 375 40.2 0.013 63.0 370 0.022 658 342 0.605
Women 152 362 486 549 451 640 360

Age 18-29 yrs 313 374 313 <0001 779 22.1 <0001 806 194 <0.001
30-39yrs 226 395 379 67.5 325 704 296
40-49 yrs 155 372 473 56.4 436 654 347
>50 6.8 317 61.5 304 69.6 391 609

Education <9yrs 155 375 47.0 0.061 543 45.7 0.007 60.1 399 0.028
10-12 yrs 226 368 40.6 61.9 38.1 677 323
>12yrs 233 371 39.6 65.8 34.2 700 300

Marital status Unmarried 282 359 359 <0.001 70.6 294 <0001 709 291 0.005
Married/partner 186 379 435 584 416 650 350
Divorced/widowed 2.9 333 63.8 387 61.3 484 516

Refugee status Asylum seeker 216 391 393 0211 61.5 385 0.806 69.7 303 0.098
Quota refugee 16.7 352 48.1 592 40.8 615 385
Family reunion 211 360 429 619 38.1 678 322

Year immigration ~ 2010-2015 209 373 41.8 0.024 61.6 384 0.042 66.8 332 0.103
2016 168 285 54.7 513 48.7 578 422
2017 196 419 385 63.5 36.5 679 321

PTE-AR <0.20 302 390 30.8 <0.001 709 29.1 <0.001 799 201 <0.001
0.20-0.29 256 372 372 70.1 299 730 270
0.30-0.39 205 404 39.1 62.8 373 67.7 324
>0.40 149 347 504 519 48.1 558 442

HSCLbfanxiety No 268 430 302 <0.001 719 28.1 <0.001 787 213 <0.001
Yes 54 251 69.5 34.6 654 355 645

HSCL -depression  No 281 451 26.8 <0001 755 24.5 <0001 812 188 <0.001
Yes 8.0 252 66.8 36.7 63.3 400 600

HTQ-PTSD No 272 435 293 <0001 732 268 <0001 797 203 <0.001
Yes 6.3 256 68.1 34.1 659 363 637

PTE-AR Potentially Traumatic Experiences-Adversity Ratio

2 Chronic pain (CP) was measured through 10 items answered on a 3-point Likert scale (no/somewhat/very troubled) and categorized into 3 groups: no CP (“no” on
all 10 items); some CP (“somewhat troubled” on at least one item and no item as “very troubled”); and severe CP (“very troubled” on at least one item). All items asked

about pain lasting for at least 3 months in the last year
b Mean-item score on HSCL anxiety subscale > 1.75

¢ Mean-item score on HSCL depression subscale > 1.80
4 Mean-item score on HTQ > 2.06

and severe CP (OR=19.1, 95% CI 9.22-39.5) were asso-
ciated with poor PGH. Gender did not modify the asso-
ciations of mental health or CP with PGH.

Table 5 shows functional impairment (FI) regressed
on gender, mental ill health variables, CP and back-
ground variables (not shown in table) using logistic
regression. Gender was not associated with FI in any
model. Anxiety, depression and PTSD showed very
strong associations with FI in crude models and fairly

strong associations in partially adjusted models. In fully
adjusted models, there was fairly strong evidence of
interaction between gender and all mental ill health var-
iables — i.e. the associations of anxiety, depression and
PTSD with FI were gender specific. For women, there
was no evidence of an association between any of the
mental ill health variables and FI (Model 5: Women). In
contrast, for men, there was very strong evidence that
both anxiety and PTSD were associated with more than
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Table 3 Crude and adjusted ordered logistic regression models of chronic pain?

Unadjusted Partially adjusted? Fully adjusted

Model 1 Model 2! Model 2 Model 2 Model 3

uOR  95%Cl aOR 95% Cl aOR 95% ClI aOR 95% ClI aOR  95%Cl Wald®

Gender® Women 1467 (1.13-189) 1577  (1.15-2.14) 155"  (1.14-212) 1797 (131- 1557 (1.13-2.12)
243)

HSCL-Anxiety®  Yes 545" (404-735) 5177 (3.76-7.11) 2427 (164-355) 0.085
HSCL-Dep® Yes 546 (412 7.23) 530" (391-7.18) 228" (153-342) 0.134
HTQ-PTSD® Yes 509" (3.81-6.79) 490" (357-673) 197" (132-2.94) 0536
Age 30-39 years 147" (1.05-205) 162" (111-237) 1517 (1.03-222) 157  (107-230) 156  (1.06-2.29)

40-49 years 219" (152-314) 253" (164-392) 224" (145-346) 228" (147-353) 236" (1.52-367)

>50 years 3907 (260-585) 3907 (2.37-641) 361 (220-594) 377 (230 619) 358" (2.17-591)
Marital status Married/partner  149™ (1.12-197) 097  (067-140) 107  (0.74-156) 098  (067-142) 113  (0.78-165)

Prev. married® 3737 (2.19- 636) 192 (1.03- 359) 190" (1.02- 356) 192" (103- 358) 2127 (1.12-399)
Immigration year  2016/2017 117 (0.90-1.50) 1.06 (0.79-142) 1.8 (0.88-1.59) 1.06 079-142) 117 (0.86-1.58)
PTE-AR 0.20-0.39 144 (1.00- 207) 134 (092-195) 133 (091-194) 121 (0.83- 176) 121 (0.83-178)

>0.40 2417 (1.72-338) 1657 (1.15- 236) 152" (1.06-2.19) 141 (098-203) 126  (0.87-1.82)

Reference groups: men (gender); no (mental health variables); 18-29 years (age); unmarried (marital status); 2010-2015 (Immigration. year); < 0.20 (PTE-AR)

2 Chronic pain (CP) was measured through 10 items answered on a 3-point Likert scale (no/somewhat/very troubled) and categorized into 3 groups: no CP (“no” on all
10 items); some CP (“somewhat troubled” on at least one item and no item as “very troubled”); and severe CP (“very troubled” on at least one item)

b Interaction between gender and each of the three mental health variables was tested using Wald test of Ho=no interaction (ns=p>0.10). Interactions were tested
sequentially - i.e., only one interaction term was tested at a time

¢ Category included: divorced/separated/widow(er)

9 In order to evaluate the association between each individual measure of mental ill health and CP adjusted for background variables and PTE only (but not the other
two mental ill health variables), three separate partially adjusted models were run (i.e. Models 2, 2" and 2")

*p<0.05

" p<0.01

wxx

p<0.001

Table 4 Crude and adjusted logistic regression models of poor perceived general health?

Unadjusted Partially adjusted® Partially adjusted® Fully adjusted®

Model 1 Model 2 Model 3 Model 4

uOR 95% Cl aOR 95% CI aOR 95% Cl aOR 95% CI Wald®

Poor perceived general health
Gender® Women 143 (1.08-1.90) 164" (1.11-241) 148 (0.97-2.28)
HSCL-Anxiety® Yes 481" (3.54-6.54) 2.03 (131-3.17) 149 0.92-241) 0.241
HSCL-Depression®  Yes 52177 (3.89-6.97) 243 (1.53-3.87) 176" (1.05-2.96) 0.224
HTQ-PTSDP Yes 518™  (3.80-7.06) 237" (149-3.77) 198" (1.19-332) 0.192
Chronic pain® Some 570" (2.83-115) 458" (2.24-9.40) 3807 (1.84-7.86) 0.100
Severe 429" (214-86.1) 324™  (159-66.2) 1917 (9.22-395) 0.209

Reference groups: men (gender); no (mental health variables); no (somatic pain)
@ Perceived general health: fair/poor/very poor vs. good/very good

b Interaction between gender and each of the three mental health variables were tested using Wald test of Hy=no interaction. Interactions were tested sequentially
in adjusted models (i.e. one interaction term was tested at a time)

¢ Adjusted models controlled for age, education, marital status, immigration year, PTE-AR and other variables estimated in the model
" p<0.05
"p<0.01

P

p<0.001
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three times higher odds of FI. No association, however,
was found between depression and FI in men. Severe
CP was strongly associated with FI in all models, though
moderate CP was not significantly associated with FI in
the fully adjusted model. Finally, gender did not modify
the association between CP and FL

Discussion

Summary of main findings

The present cross-sectional survey of adult refugees
from Syria recently resettled in Norway is one of only a
few studies investigating the burden of chronic pain (CP)
and how it relates to mental ill health in a general refu-
gee population. The study found high levels of CP and
clear associations between CP and mental ill health (i.e.
anxiety, depression and PTSD). Being a woman was asso-
ciated with higher odds of CP and there was some evi-
dence that gender acted as an effect modifier in the links
between mental ill health and functional impairment
(FI). Specifically, findings suggested a strong associa-
tion of anxiety and PTSD with functional impairment in
men, though not in women. Unsurprisingly, there was a
strong independent positive association between age and
chronic pain.

The burden of chronic pain

The proportion reporting severe CP in the present sam-
ple, estimated at 43.1%, is moderately higher than that
found by Stremme et al. in their studies on resettled adult
refugees from Syria in Norway, where CP was reported
by about 30% of participants both at baseline and follow-
up one year later [27]. One possible explanation for this
difference is that the study by Stremme et. al. measured
CP with a single item whereas our measure was more
comprehensive. Another possible explanation is the
higher degree of exposure to potentially traumatic expe-
riences (PTEs) and elevated levels of mental ill health in
our sample compared with the sample in Stremme et. al.
Our collaborating project in Sweden, with very similar
study population, methodology and prevalence estimates
of mental ill health [59, 60], however, also found that
close to 30% of participating refugees experienced pain/
discomfort at moderate/severe/extreme levels. Though,
in the Swedish survey, pain was also measured by a sin-
gle item from the standardized EQ-5D questionnaire
developed by the EuroQol Group [69]. Furthermore, the
EQ-5D item does not specify any body region and asks
about pain today — i.e. the chronicity of pain is not inves-
tigated. Perhaps of some comparative value, another large
study on Syrian refugees in Turkey found that almost
40% reported pain causing distress in both “arms, legs
or joints” and “back” based the PHQ-15 [28]. However,
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the questionnaire-based level of anxiety differed slightly
from our sample (34.7% vs. 30.1% respectively), and the
levels of depression and PTSD were notably lower (36.5%
vs. 45.2% and 19.6% vs. 29.7%, respectively). Our estimate
for CP is considerably lower than estimates from studies
on clinical or torture-exposed samples of refugees, which
typically lie between 60 and 90% [21, 22, 24, 29, 70]. How-
ever, the proportion with severe CP among those report-
ing exposure to torture in our study (n=231) was 57.8%
(not shown in tables). As pain is a known long-term
sequela of torture (e.g. [36]), higher levels of CP among
torture-exposed refugees is unsurprising.

Interestingly and importantly, the percentage with
severe musculoskeletal pain/complaints (i.e. the first
five items of the CP measure) in our study was markedly
higher than that found for the Norwegian general popu-
lation using the “identical” measure: 35.2% vs 15.8% (see
Additional file 2—distributions). Since one item, “pain in
other regions’, was left out in our study, the true differ-
ence is likely even larger. Part of the reason for this notable
difference may be related to poor transcultural construct
validity of the instrument used to measure pain — i.e.
“pain” may be understood and communicated differently
in different cultures, including in Syrians [71, 72]. Another
possible and related reason given local idioms of distress
and social pressures against expressing negative feelings, is
that the high level of pain reflects a more culturally accept-
able expression of distress [12]. Alternatively, it represents
a fairly accurate and transculturally valid approximated
prevalence of chronic musculoskeletal pain as concep-
tualized and operationalized in the measure used in the
present study. Given the known and strong links between
pain and psychopathology (e.g. [4]) and the high levels of
mental ill health in the study population as highlighted
above, this is likely at least partially true. Furthermore,
38.0% of the sample reported having experienced physical
violence, torture and/or sexual violence, which is known
to be associated with subsequent pain [35, 36]. Addition-
ally, during the civil war and during their flight to Norway,
most refugees will not only have been without adequate
access to health care and medicine but also, for many,
adequate nourishment and rest. This might increase the
risk of a variety of acute and chronic illnesses including
musculoskeletal pain. Tying into a greater debate on how
traumatic stress, and in particular chronic or continuous
traumatic stress (CTS), is linked to pain in more resource
poor settings, the high reported frequency of pain in our
study may be a consequence of elevated levels of CTS in
the study population [73]. That is, as stress caused by pre-
and peri-migratory traumatic experiences is compounded
by stress from a range of well-known adverse social condi-
tions in the post-migratory environment such as financial
hardship, unemployment, discrimination and weak social
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networks, the overall allostatic load may exceed coping
capacities, with resultant consequences for health — e.g.
elevated levels of pain [74, 75]. This resonates well with
the currently dominating ecological/holistic approach to
refugee health. This approach emphasizes the importance
of investigating and addressing the full range of factors
known to impact health: past trauma history, daily stress-
ors and the disruption of psychosocial systems in the post-
migration environment, and the interplay between them
[18, 76]. A few recent studies have exploratively used bio-
markers (e.g. hair cortisol levels) to assess stress/allostatic
load when investigating mental ill health in refugee popu-
lations, with promising results [77, 78]. Given some of the
inherent limitations of using self-report questionnaire data
(e.g. information/recall bias), and that these limitations are
likely exacerbated when working across languages, cul-
tures and idioms of distress, the use of biomarkers could
represent an interesting option for future research.

The association between chronic pain and mental health

The strong association between mental ill health and CP
in the present study is consistent with a large body of
prior evidence from non-refugee populations [3—8] and a
number of studies on torture-exposed refugees and refu-
gees in treatment [24, 41, 43]. It is also consistent with
a biopsychosocial approach to pain in which physical
disorders such as pain is seen to result from a dynamic
interaction among physiologic, psychological and social
factors [79]. Very few prior studies on this topic exist on
general refugee populations, adding to the uniqueness of
the present study. The only study we are aware of, found
relatively strong associations between CP and anxiety/
depression and PTSD symptoms among resettled adult
Syrian refugees in Norway [37]. If comparative evidence
is broadened to also include studies on somatic distress,
where pain is a key component, several recent, large
studies on refugees and internally displaced people have
documented strong links between symptoms of anxiety,
depression and PTSD and somatic distress [28, 38, 39].
The clear reductions in the ORs when going from crude
to fully adjusted models for all mental ill health vari-
ables in Table 3, suggests the associations between these
variables and CP are overlapping, which is unsurpris-
ing given their known comorbidities. Nonetheless, each
mental ill health variable was statistically significantly
associated with CP in the fully adjusted model, suggest-
ing a unique association above and beyond shared ones.
Methodologically, comparing ORs across models with
different predictors is not unproblematic due to scaling
effects [80], thus this argument needs to be interpreted
with caution. Our finding that being a woman was asso-
ciated with increased risk of CP is consistent with prior
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evidence both in refugee (e.g. [28, 38]) and non-refugee
populations (e.g. [45, 46]).

Perceived general health and functional impairment

The mean value for perceived general health (PGH) in
this study (3.614, SD=1.063) was statistically signifi-
cantly lower (though not necessarily clinically meaning-
fully lower) than that reported in a large study on general,
adult (> 15 years), populations across 26 European coun-
tries using the identical instrument (p <0.001), where the
mean value was 3.724 (SD=0.968) [81]. Since refugees
in our study were significantly younger that in the Euro-
pean study (mean age 38.9 vs. 48.5 years), and given the
strong negative association between age and PGH, the
age-standardized difference is likely notably larger. The
proportion in our study who reported “fair/poor/very
poor” PGH was 39.9%, which is slightly higher than that
reported in a longitudinal study on resettled refugees
(primarily of Middle eastern origin) in Australia, which
found this percentage to be 35.7% at baseline [82]. How-
ever, the scoring scale for PGH had six levels vs. five in
our study. An interesting finding from the regression
analyses on PGH was the weak evidence of association
between the mental ill health variables and PGH after
controlling for CP. This implies a high degree of over-
lap between the associations of mental ill health and CP
with PGH, even if a moderately strong unique association
was found between PTSD and PGH in the fully adjusted
model. The strong association between CP and PGH is
broadly in line with a study on female Yazidi refugees
exposed to violence by the “Islamic State’, which found
pain to be a strong predictor of overall health-related
well-being [32].

The proportion of refugees who reported at least some
degree of functional impairment (FI) due to longstand-
ing illness in our study (34.9%) is fairly consistent with
another study on resettled adult refugees from Syria
in Norway, which found this proportion to be around
30%, both at baseline and one year later [27]. A similar
estimate (35.8%) was also found in the aforementioned
Australian study [82], though the measurement used
also included long term injury/health conditions (i.e.
the focus was not on FI per se). Our finding that CP was
strongly associated with FI in the fully adjusted model
which included mental ill health, is broadly congruent
with other studies on refugees [38, 43], though these
studies investigated somatic distress and not CP. One
important and hitherto unique finding in our study was
that the associations between mental ill health and FI
were highly gender specific, with a clear association in
men, but none in women in fully adjusted models. We
are unable to relate this directly to existing literature,
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though prior studies have highlighted the importance
of taking a gendered perspective when exploring refu-
gee mental health [48-50]. Part of the explanation for
this gender specificity may relate to the aforementioned
tendency for mental ill health, or, specifically anxiety, to
be more strongly linked to CP in women than men in
our study. That is, when FI is regressed on both CP and
mental ill health for women, any adverse associations of
mental ill health may be too overlapping with that of CP
to show a unique association. However, the tendency for
gender-specific associations was also present in the par-
tially adjusted models (without CP), even if the statisti-
cal evidence from Wald test of interaction was weaker.
Another possible explanation is that the gendered asso-
ciation may be related to differences in expected and
actual daily tasks and demands for men and women
given traditional gender roles in Arab culture, with the
identity of men more closely tied to work and being
able to provide for their families [83—85]. With a rela-
tively low percentage of paid employment among par-
ticipants based on self-reported data (35% and 12% for
men and women, respectively), it could be that unem-
ployment was a driver of both mental ill health and a
sense of impaired functioning especially in males given
the centrality of work to men’s gender role in Arab cul-
ture. Alternatively, with almost threefold as many men
as women working in the sample, it could be that symp-
toms of mental ill health were perceived as more impair-
ing to functioning for a higher proportion of men (that
is, assuming the link between mental ill health and func-
tion impairment was felt in particular in the context
of work). Both of these explanations are exploratory in
nature, though, and need to be investigated in future
studies.

Strengths and limitations

A key and potentially serious limitation with the present
study is selection bias. With a response rate of 10%, it
is hard to gauge the generalizability of findings. In gen-
eral, predictor-outcome associations are thought to be
more robust to nonresponse than prevalence estimates
[86], though we cannot exclude that selection bias has
distorted results. In prior publications, we have shown
that the proportion of young and unmarried refugees
was notably smaller among participants compared
to the source population, though there was no differ-
ence in the proportion of women [68]. Furthermore,
there was no difference in the proportion with anxiety
and depression scores above cut-off when participants
who returned the questionnaire within a month after
study launch (n=433) were compared with those who
responded later and after a reminder had been sent out
(n=464). There was a tendency, however, that a higher
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proportion of early-responders had a PTSD score above
cut-off [60]. This provides some evidence that will-
ingness to participate (operationalized through how
soon participants returned the questionnaire) was not
strongly related to mental ill health. Another limitation
concerns the validity of the instruments used in a pop-
ulation of adult refugees from Syria. We have already
discussed transcultural construct validity relating to
how pain was measured, and the issue of validity is also
relevant for the HSCL-25 and HTQ scales, even if both
scales have been used extensively with refugee popula-
tions and psychometrically tested. Studies are some-
what incongruent as to the cultural appropriateness and
validity of the scales across settings and populations
[63, 87], with recent evidence suggesting the depres-
sion subscale of the HSCL may have poor psychomet-
ric properties among Arabic speaking refugees and that
the inclusion of purely somatic symptoms in the anxi-
ety subscale may be inappropriate [64]. Moreover, only
five items of the 10-item measure for chronic pain were
from a previously used scale [53], with the rest com-
posed for the purpose of the present study. As such,
the psychometric properties of the full 10-item scale
have not been tested. A further limitation concerns
the cross-sectional design of the data, which prohibits
causal interpretations. It is highly likely that CP and
mental ill health are causally related, thus when placing
both in the same regression model, there is a chance of
overadjustment bias [88]. For example, if anxiety leads
to elevated levels of perceived pain because of shared
physiological pathways [89], part of the “true” adverse
effect of anxiety on PGH may be masked by overadjust-
ment. Moreover, the association between anxiety and
FI in men could be because men with FI get anxious if
they cannot fulfil their role as breadwinner, rather the
other way around. Lastly, since regression models were
built with data at hand, without detailed pre-registered
plans for data-handling and analyses, findings should be
viewed as partly exploratory, with the associated risk of
false-positive findings [52, 90].

Strengths of the study include the random sampling
from total-population registries; the fairly thorough
assessment of CP compared to available evidence, and
the use of well-known and frequently used instruments to
measure mental ill health (despite the above noted linger-
ing issues of transcultural validity).

Conclusions

The present study shows a high burden of chronic
pain in a general population of adult refugees from
Syria with likely substantial adverse consequences
for their daily functioning. The clear links found
between chronic pain and mental ill health suggest
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that healthcare providers and others working with
this population ought to be aware of, and sensitized
to, the fact that pain often goes hand-in-hand with
psychological strain (indeed, within the biopsycho-
social framework, mental and physical health closely
interact and share physiologic pathways and feedback
loops, blurring the conceptual boundaries between
them). This awareness may be particularly impor-
tant with Syrian refugees given that illness models
and expressions of distress of most Syrians do not
clearly distinguish between the mental and physical
and the cultural stigma against expressing psycho-
logical distress. Addressing the possible co-occur-
rence of pain and mental ill health may be required
for interventions to effectively address either prob-
lem. The study further points to potential gender-
specific associations between mental ill health and
functional impairment, with associations seemingly
stronger in men than in women, suggesting initia-
tives addressing mental ill health, chronic pain or
functional impairment in refugee populations should
consider gender in tailoring their content and out-
reach. The present study’s low response rate, despite
substantial promotional work to boost participa-
tion [68], suggests that distributing these types of
surveys via postal mail might not be the best strat-
egy to recruit participants. Future studies may want
to consider alternative designs (e.g. designs allowing
for more face-to-face interaction with potential par-
ticipants in order to thoroughly explain the purpose
and rational of the study in the hope that this may
increase participation).

A clear mismatch exists between the burden on health
caused by pain in general refugee populations and the
amount of available evidence to guide mitigating strat-
egies. The fairly scant number of existing studies are
characterized by marked methodological heterogeneity
making comparison challenging and knowledge diffi-
cult to synthesize. Therefore, future research should aim
towards harmonizing and standardizing methodologies
for how pain is measured. Moreover, since pain is under-
stood differently across cultures, it will be important for
any such effort to take into consideration that pain is an
ethnocultural construct in order to enhance transcultural
validity.
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A number of post-migration stressors have been shown to adversely affect mental
health in refugees resettled in high-income countries, including poor social integration,
financial difficulties and discrimination, and recent evidence suggests that these effects
are gender specific. Social support has been found to buffer against post-migration
stress in some studies on refugee populations, though the evidence on this is mixed.
The present study used cross-sectional survey data from a nationwide, randomly
sampled group of adult refugees from Syria resettled in Sweden between 2008 and
2013 (Nsample = 4,000, Nrespondents = 1,215, response rate 30.4%) to investigate
gender-specific associations between post-migration stressors and subjective well-being
(SWB) and whether these associations were modified by social support. SWB
was measured with the WHO-5 Well-being Index (scaled 0-100), dichotomized into
high (=50) and low (<50) SWB. Main analyses were stratified by gender, and
regressed SWB on four domains of post-migration stress (financial strain, social
strain, competency strain and discrimination) using logistic regression, adjusting for
sociodemographic variables and traumatic experiences. Social support was tested
as an effect modifier. In fully adjusted models, main risk factors for low SWB were
high financial strain, especially in males (ORnigh vs. low strain, males = 10.30 [4.91-21.6],
p < 0.001 vs. ORnigh vs. low strain, females = 3.84 [1.68-8.79], p = 0.002), and high
social strain, only in males (ORnigh vs. low strain, males = 9.21 [3.96-21.4], p < 0.001
vS. ORhigh vs. low strain, females = 1.03 [0.40-2.64], p = ns). There was some evidence
that social support buffered the adverse association of financial strain with SWB.
In conclusion, the present study found clear support of gender-specific effects of
post-migration stressors on SWB. Mitigation strategies and interventions should be
aware of and sensitive to these potential gendered effects, and future research exploring
mental health in the context of resettlement stress should have a heightened focus on
the important role of gender.

Keywords: post-migration stressors, gender, subjective well-being, refugee, social support, WHO-5 well-being
index
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INTRODUCTION

Due to the rapidly growing number of refugees from 2015
onwards, there is an urgency and considerable debate regarding
durable solutions to meet the psychosocial needs of the 26 million
refugees worldwide (1, 2). Currently, 15% of the world’s refugees
are resettled in a high-income host country (3). Refugees from
Syria continue to be the largest forcibly displaced population
globally with 6.6 million refugees and more than six million
internally displaced people (3, 4), and Syrians have accounted
for a substantial part of all asylum applications to the European
Union in recent years (5). A large number of studies have
documented elevated rates of mental health problems in refugee
populations (6-8), and the links between mental ill health
and pre- and peri-migration potentially traumatic experiences
(PTEs) such as sustained conflict, fleeing under life-threatening
conditions, separation from family and friends, and prolonged
stays in unsafe and overcrowded camps are well-established
(6,9).

Increasing attention has been given to stressors in the post-
migration phase and their potential adverse effects on mental
health in refugee populations (10-12). Important post-migration
stressors include perceived discrimination, lack of economic
opportunity, lack of access to resources, social isolation, family
concerns and poor language proficiency. These stressors have
been shown to not only have strong negative direct effects on
mental health, but also to mediate and moderate the adverse
effects of other stressors associated with the refugee experience,
including pre- and peri-migration PTEs (13-15). Moreover,
a recent longitudinal study on refugees in Australia suggests
that the effects of post-migration stressors on mental health
change over time, and that these time-changing effects follow
different trajectories for males and females (16). The review
concludes that studies to date have not adequately focused on
and explored gender differences when investigating resettlement
stress and mental health in refugee populations. This conclusion
is supported by an earlier cross-sectional study on Afghan
refugees resettled in the United States which explored gender-
specific effects of several post-migration stressors on distress
(17). Specifically, the study found that strong family ties as
well as English proficiency were associated with lower distress
in females, but not males; that acculturation dissonance was
associated with higher distress in males, but not females;
and that gender ideology and distress were gender specific,
with traditional women and egalitarian men experiencing less
distress. The latter points to the centrality of gender roles
when trying to interpret gender-specific effects of resettlement
stress on mental health, and the complex and often challenging
processes that influence and shape gender roles in migrating
populations relocating from societies and cultures with fairly
marked gender separation, to societies where this separation is
much smaller (18, 19). Further studies with a gender-focused
approach are warranted.

The majority of research on mental health in refugee
populations have used a deficit model of health (20-22), though
a growing number of studies have started to conceptualize and
study positive mental health using the overlapping concepts of

subjective well-being (SWB), life satisfaction and quality of life
(QoL) (23-26), with the latter being the most frequently studied
concept. Findings from studies on QoL in relation to post-
migration stress have yielded mixed results, with some studies
failing to find a link between the two (27), whereas others finding
QoL to be adversely associated with living difficulties (28, 29),
discrimination (28), and unemployment (30, 31). Interestingly,
associations between gender and QoL were found in some
studies (32-34) but not others (27, 28), and no study that we
are aware of have explored gender-specific associations between
post-migration stressors and QoL. However, gender was explored
as an effect modifier between perceived discrimination and SWB
in a study on refugees in Canada, with evidence of an adverse
association for men only (24).

Social support has repeatedly been shown to be protective
of mental health in refugee populations (23, 35), and part of
this may be related to the potential stress buffering effects
of social support. Specifically, one study on Iraqi migrants
resettled in Sweden found that social participation and trust in
others modified the negative effects of discrimination, housing
problems, and financial difficulties on mental health (36), and
social support was identified as an important moderator of the
relationship between resettlement stress and depression in the
Canadian Refugee Resettlement Project (37). In contrast, a study
on Afghan refugee in the US which tested whether social support
modified the association between perceived discrimination and
psychological distress, did not find any evidence to support
this (38). Refugee women in particular have acknowledged the
importance of social support in adapting to their lives in the host
country and report that they face barriers to maintaining it in the
resettlement phase, both within their own ethnic community and
in the host community, often due to language barriers (39, 40).

A weakness in the field of refugee mental health research to
date is the limited focus on and reporting of gender specific
findings (7, 16, 17, 40, 41). Based on the mounting evidence
of the importance of gender in understanding the complex
links between pre- and post-migration stressors and mental
health (16, 17), there is a clear need for studies with a gender-
focused approach. Therefore, the purpose of the present study
was to build on previous findings by our group on the adverse
association between post-migration stressors and mental health
(14, 42) by applying a gender perspective and positive mental
health approach. Specifically, the study’s main objectives were to
explore and report gender-specific associations of post-migration
stressors with subjective well-being (SWB) in adult refugees from
Syria resettled in Sweden and evaluate the statistical evidence for
gendered effects. A secondary objective was to test whether social
support modified the associations of post-migration stressors
with SWB.

MATERIALS AND METHODS

Participants

Eligible participants for the present study included all refugees
from Syria between 18 and 64 years of age who were granted
permanent residency in Sweden on grounds of asylum and
resettled in a municipality between 2011 and 2013. A sampling
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frame of 9,662 eligible individuals was identified through the
Swedish Total Population Register (TPR) and a simple random
sample of 4,000 individuals was drawn in February 2016. Selected
participants were sent a study invitation letter and the Arabic
questionnaire via postal mail. Of the 4,000 invited individuals,
1,215 returned the questionnaire, giving a response rate of
30.4%. Supplementary Table 2 compare respondents to non-
respondents on key sociodemographic variables. For further
details on design, setting and participants, we refer to a prior
publication by our group (14).

The study was approved by the Stockholm Regional Ethical
Review Board (number: 2015/1463-1431 and 2016/549-32).

Measures

Subjective Well-Being

Subjective well-being (SWB) was measured using the WHO-
5 Well-being Index (WHO-5), one of the most widely used
questionnaires assessing subjective SWB. The questionnaire has
shown good psychometric properties across various populations
and cultures, including refugees (43-45). The WHO-5 consists
of the following five items: (1) “I have felt cheerful and in good
spirits,” (2) ‘T have felt calm and relaxed,” (3) “I have felt active
and vigorous,” (4) “I woke up feeling fresh and rested,” and
(5) “My daily life has been filled with things that interest me.”
Respondents are asked to rate how well each statement applies
to him or her for the last 14 days using a 6-point Likert scale
going from 0 = none of the time to 5 = all of the time. Individual
items were summed and multiplied by 4 to create an overall
score of SWB ranging from 0 (lowest possible SWB) to 100
(highest possible SWB). A cut-off score of 50 was used to create
a dichotomous version over SWB, with >50 indicating high well-
being vs. <50 indicating low well-being (43). Cronbach’s alpha
for the scale was 0.94.

Post-migration Stress

Four domains from the Refugee Post-Migration Stress Scale,
RPMS, focusing on stressors related to the host country, were
used to measure post-migration stress: (1) financial strain;
(2) social strain; (3) competency strain; and (4) perceived
discrimination. The RPMS scale was recently developed with
the aim of providing an updated instrument for assessing
post-migration stress in refugee populations, and the scale has
shown good validity when tested among refugees from Syria
(42). Please refer to Malm et al. (42) for further details on
domain identification and validation. Financial strain consists
of three items tapping into material and economic hardship
potentially threatening integrity, independence, dignity and well-
being (example: “Worry about unstable financial situation”).
Social strain consists of three items relating to social hardship
such as feeling isolated or frustrated due to loss of status
(example: “Feeling excluded or isolated in the Swedish society”).
Competency strain, also comprising three items, taps into
feelings of inadequacy of host-country specific skills needed
to successfully navigate day-to-day living (example: “Bothering
difficulties communicating in Swedish”). Perceived discrimination
consists of four items relating to the experience of unfair
treatment in Sweden, either verbally or nonverbally, on the

basis of prejudice (example: “Feeling disrespected due to my
national background”). Respondents are requested to indicate
how frequently they experience the different items on a scale
ranging 1 = never to 5 = very often. Respondents were split into
three groups for each domain: low, medium and high strain. The
low-strain group consisted of respondents with a maximum score
of 2 = seldom for all items within a given domain. The high-
strain group consisted of respondents who answered 4 = often
or 5 = very often on all items within a given domain, and
the medium-strain group consisted of everyone else. Cronbach’s
alpha for the four domains ranged between 0.80 and 0.84.

Social Support

Social support was assessed using the ENRICHD Social Support
Instrument, with Items 4 (“Is there someone available to help
with daily chores?”) and 7 (“Are you currently married or living
with a partner?”) excluded (46). The remaining 5 items (e.g., “Is
there someone you can count on to listen to you when you need
to talk?”) measure instrumental and emotional support and are
all scored on a 5-point Likert scale going from 1 = none of the
time (i.e., low social support) to 5 = all of the time (high social
support). The scale has previously been tested among refugees
from Syria and found to have adequate psychometric properties
in this population (47). Items were summed to create a total score
ranging from 5 (lowest possible social support) to 25 (highest
possible social support) and a cut-off point of 18 was used to
create a dichotomized version of the scale, with <18 =low social
support vs. >18 = high social support.

Pre- and Peri-Migration Potentially Traumatic
Experiences

Potentially traumatic experiences (PTEs) were measured with
the Refugee Trauma History Checklist (RTHC), which has been
tested and validated in a sample of Syrian asylum seekers in
Sweden (48). The scale asks about eight PTEs (e.g., “War at close
quarter” and “Forced separation from family or close friends”)
with reference to the time-periods before (pre-flight) or during
(peri-flight) migration, for a total of 16 PTE items. To enhance
comparability with prior evidence, participants were categorized
based on a calculated PTE adversity ratio (PTE-AR) introduced
by Steel et al. in their review in 2009 (6). Specifically, the PTE-AR
is estimated as the number of endorsed PTEs divided by the total
number of PTEs inquired about (i.e., 16 in the present study), and
categorized into: <0.2; 0.2-0.29; 0.3-0.39; and >0.4.

Sociodemographic and Background Variables

Gender was an integral part of the study’s main objective
and based on registry data from the Swedish Total Population
Register (TPR). Other sociodemographic variables included: age
(18-29, 30-39, 40-49, and >50 years); years of education (0-9,
10-12, 13-14, and >15); civil status (married, unmarried, and
divorced/separated/widowed); and year of immigration (2008-
2011, 2012, and 2013). Data for all variables were obtained
through the TPR as well.
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Psychological Distress

Psychological distress was included in sensitivity analyses in
order to evaluate potential confounding by psychological distress
of the main associations of interest. Symptoms of anxiety and
depression were measured with the Hopkins Symptom Checklist,
HSCL-25 (49), and the first 16 items from section Discussion
of the Harvard Trauma Questionnaire (HTQ) were used to
measure symptoms of PTSD (50). Both scales have been applied
extensively in studies on refugee mental health in the last decades
(51). All three variables (i.e., anxiety, depression and PTSD)
were included in dichotomized form in the sensitivity analyses
based on whether mean item scores were above threshold values
suggesting checklist-positive disorder. Specifically, mean item
scores above 1.75 (first 10 HSCL items) and 1.80 (last 15
HSCL items) were used to define checklist-positive anxiety and
depression, respectively, and a mean item score above 2.06 was
used to define a checklist-positive PTSD. In order to underline
that these mental health variables are based on symptom checklist
scores and not the gold standard clinical interview, we use the
prefix “checklist-positive” or refer to “symptoms of.”

Statistical Analysis

Data were first checked for outliers, errors and missing using
simple frequency distributions and cross tabulations. The total
number of participants with missing data for a given variable
and the total number contributing data to full multivariable
models are indicated in the tables. The outcome variable, the
WHO-5 well-being index, was summarized across predictors and
background variables using both the mean score with standard
deviation (SD) and the proportion in the high (>50) and low
(<50) SWB categories.

Associations between SWB and predictors/background
variables were tested using chi-square test for categorical
variables as well as crude and adjusted logistic regression
analysis. The logistic models compared the odds of low vs. high
SWB across predictor levels, summarized as odds ratios (ORs)
with 95% confidence intervals (95% Cls) against a set reference.
Sociodemographic variables were included in the full regression
models for a priori reasons based on theory and prior evidence
of importance, regardless of whether they showed independent
effects. As exposure to potentially traumatic experiences (PTEs)
has repeatedly been shown to be closely linked to mental health
and well-being, which could subsequently affect the experience
of post-migration stressors, PTE-AR was included in the final
model to adjust for this potential distortion of the true and
direct effects of post-migration stressors on SWB. All four post-
migration stressors were included in the final models, though
stepwise exploration of each stressor’s association with SWB
adjusting for demographic variables and PTE-AR was also done.
As a sensitivity analysis, we repeated the final regression models
with symptoms of psychological distress included in the models
(i.e., checklist-positive anxiety, depression and PTSD) to evaluate
potential confounding by these variables. Multicollinearity was
checked before running full models.

To investigate gender-specific associations between post-
migration stressors and SWB, analyses were stratified by gender
and gender was tested as an effect modifier by sequentially

fitting interaction terms between gender and each post-migration
stressor. That is, interaction between gender and one post-
migration stressor was tested at a time, first in crude models, then
in fully adjusted models. The presented p-values for interaction
are based on Wald test of Hy = no interaction (i.e., uniform
effect across gender). To determine whether interaction was
present, the magnitude of strata-specific effects, confidence
intervals, sensitivity analysis and p-values from the Wald tests
for interaction were evaluated together, with a significance
threshold for the latter test not fixed at <0.05 (52). Social
support was subsequently tested as an effect modifier between
post-migration stressors and SWB for stressors which showed
significant associations with SWB. This was done in the same
manner as for gender.

Because there was a fairly high number of participants with
missing data in the final regression models with complete-
case analysis, sensitivity analyses for these models were done
with imputed data obtained through multiple imputation by
chained equations, MICE (53). The imputation model contained
all variables in the final analysis model and imputed males
and females separately to account for gender interactions in
the models.

All statistical analysis were conducted with Stata, version 16
(STATA Corporation, College Station, TX, USA).

RESULTS

Descriptive statistics on study participants as well as summary
statistics on SWB across predictors and background variables
are presented in Tables 1, 2. For the total sample, the mean
SWB score was 57.7 (standard deviation, SD = 27.1, n = 1,173)
and 725 (61.8%) of participants were categorized as having high
SWB vs. 448 (38.2%) as low. All post-migration stressors, gender,
education and potentially traumatic experiences (PTE-AR) were
associated with SWB in bivariate analyses.

Unadjusted and adjusted logistic models of SWB regressed
on all post-migration stressors are presented in Table 3,
with the latter two models stratified by gender to investigate
gender-specific associations and evidence of interaction.
Because there were too few individuals with data in the highest
category for discrimination, results for this category were not
estimated. There was very strong evidence that financial strain
was associated with increased odds of low SWB in the fully
adjusted model, and some evidence that this association was
stronger in males (ORhigh vs. low financial strain, males = 10.30,
95% CI 4.91-21.6, p < 0.001) compared to females
(ORhigh vs. low financial strain, females = 3.84,  95% CI 1.68-
8.79, p = 0.001). The evidence for interaction was notably
stronger in sensitivity analysis done with imputed data (p-value
interaction = 0.026) vs. with complete-case data (p-value
interaction = 0.156), though the changes in ORs were modest.
In females, SWB did not differ between the medium and
low strain groups (neither in complete-case analysis nor in
sensitivity analysis with imputed data), though there was very
strong evidence for a difference between these groups in males
(ORpmedium vs. low financial strain, males = 3-59, 95% CI 1.95-6.60, p
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TABLE 1 | Descriptive statistics on background variables and post-migration stressors; bivariate association with gender.

All respondents

Stratified by gender

Males Females x?
n (%) n (%) n (%)
Age 0.13
18-29 283 (23.29) 161 (21.10) 122 (26.99)
30-39 400 (32.92) 257 (33.68) 143 (31.64)
40-49 295 (24.28) 193 (25.29) 102 (22.57)
>50 237 (19.51) 152 (19.92) 85 (18.81)
Education 0.04
0-9yrs 453 (38.42) 293 (39.43) 160 (36.70)
10-12yrs 255 (21.63) 169 (22.75) 86 (19.72)
1314 yrs 234 (19.85) 129 (17.36) 105 (24.08)
>15yrs 237 (20.10) 152 (20.46) 85 (19.50)
Civil status <0.001
Married 771 (63.46) 439 (57.54) 332 (73.45)
Unmarried 386 (31.77) 301 (39.45) 85 (18.81)
Divorced/wid. 58 4.77) 23 (3.01) 35 (7.74)
Immigration year 0.13
2008-2011 76 (6.27) 54 (7.11) 22 (4.87)
2012 334 (27.56) 217 (28.55) 117 (25.88)
2013 802 (66.17) 489 (64.34) 313 (69.25)
PTE-AR <0.001
<0.20 279 (24.41) 153 (21.46) 126 (29.30)
0.20-0.29 128 (11.20) 72 (10.10) 56 (13.02)
0.30-0.39 250 (21.87) 149 (20.90) 101 (23.49)
>0.40 486 (42.52) 339 (47.55) 147 (34.19)
Financial strain 0.26
Low 284 (23.83) 189 (25.34) 95 (21.30)
Medium 692 (58.05) 427 (57.24) 265 (59.42)
High 216 (18.12) 130 (17.43) 86 (19.28)
Social strain 0.87
Low 326 (27.82) 202 (27.45) 124 (28.44)
Medium 713 (60.84) 452 (61.41) 261 (59.86)
High 133 (11.35) 82 (11.14) 51 (11.70)
Competency strain 0.15
Low 286 (24.22) 189 (25.47) 97 (22.10)
Medium 787 (66.64) 493 (66.44) 294 (66.97)
High 108 (9.14) 60 (8.09) 48 (10.93)
Discrimination 0.70
Low 748 (63.39) 463 (62.57) 285 (64.77)
Medium 425 (36.02) 273 (36.89) 152 (34.55)
High 7 (0.59) 4 (0.54) 3 (0.68)
Social support 0.06
High 524 (44.37) 313 (42.24) 211 (47.95)
Low 657 (55.63) 428 (57.76) 229 (52.05)

PTE-AR, potentially traumatic experiences adversity ratio; wid, widowed.

< 0.001), which was even more marked in sensitivity analysis
on imputed data (ORpmedium vs. low financial strain, males = 4-24, 95%
CI 2.37-7.57, p < 0.001). After adding symptoms of anxiety,
depression and PTSD in further sensitivity analysis, SWB was no

longer association with financial strain in females, but there was
strong evidence for an association in males, albeit with notably
reduced ORs (ORhigh vs. low financial strain, males = 4.67, 95% CI
2.04-10.7, p < 0.001, not shown in tables).
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TABLE 2 | Summary of WHO-5 Well-Being Index (0-100), mean (SD) and dichotomized into high vs. low subjective well-being (SWB).

Mean index score (SD) High (>50) Low (<50)
n (%) n (%) x?
Gender 0.008
Male 59.40 (27.42) 475 (65.52) 259 (57.81)
Female 54.82 (26.38) 250 (34.48) 189 (42.19)
Age 0.177
18-29 58.78 (26.49) 175 (24.14) 101 (22.54)
30-39 59.24 (27.28) 240 (33.10) 145 (32.37)
40-49 58.16 (27.40) 185 (25.52) 102 (22.77)
>50 53.08 (26.91) 125 (17.24) 100 (22.32)
Education 0.031
0-9yrs 59.69 (27.88) 281 (40.20) 156 (35.45)
10-12 yrs 58.72 (27.75) 162 (23.18) 85 (19.32)
13-14 yrs 54.51 (27.12) 122 (17.45) 101 (22.95)
>15yrs 54.98 (25.16) 134 (19.17) 98 (22.27)
Civil status 0.139
Married 58.73 (26.69) 474 (65.38) 272 (60.71)
Unmarried 56.93 (27.92) 222 (30.62) 149 (33.26)
Divorced/wid. 48.79 (25.97) 29 (4.00) 27 (6.03)
Immigration year 0.754
2008-2011 56.45 (28.33) 43 (5.94) 28 (6.28)
2012 58.23 (28.59) 206 (28.45) 118 (26.46)
2013 57.65 (26.34) 475 (65.61) 300 (67.26)
PTE-AR <0.001
<0.20 65.22 (24.66) 202 (29.40) 73 (17.38)
0.20-0.29 59.61 (25.18) 79 (11.50) 45 (10.71)
0.30-0.39 58.97 (25.08) 153 (22.27) 87 (20.71)
>0.40 52.27 (28.58) 253 (36.83) 215 (561.19)
Financial strain <0.001
Low 75.14 (19.56) 242 (33.94) 36 (8.13)
Medium 56.33 (25.81) 404 (56.66) 267 (60.27)
High 38.63 (25.17) 67 (9.40) 140 (31.60)
Social strain <0.001
Low 71.69 (23.92) 266 (37.89) 53 (12.21)
Medium 55.19 (24.88) 398 (56.70) 295 (67.97)
High 36.71 (27.94) 38 (5.41) 86 (19.82)
Competency strain <0.001
Low 68.27 (24.63) 211 (29.80) 69 (15.86)
Medium 55.85 (26.70) 452 (63.84) 309 (71.03)
High 45.69 (26.71) 45 (6.36) 57 (13.10)
Discrimination <0.001
Low 61.08 (26.87) 488 (68.64) 239 (55.45)
Medium 52.86 (26.01) 221 (31.08) 187 (43.39)
High 25.71 (36.06) 2 (0.28) 5 (1.16)
Social support <0.001
High 65.74 (23.61) 389 (54.87) 128 (29.09)
Low 50.89 (27.74) 320 (45.13) 312 (70.91)

SD, standard deviation; PTE-AR, potentially traumatic experiences adversity ratio; wid, widowed.

There was very strong evidence of gender-specific  clear associations in males, but none in females. These findings
associations between social strain and SWB (Wald p-value  were very similar in sensitivity analyses done on imputed
for interaction <0.001), with fully adjusted models showing data. In males, both the medium and high strain group had
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(7.01-18.4)

Total sample (UOR)

Ref
4.44°
14.05°
Ref
3.72°
11.36°

Low
Medium
High
Low
Medium
High

TABLE 3 | Logistic models of low subjective well-being (SWB) regressed on post-migratory stressors.

Financial strain
Social strain

0.325

Ref
0.79
0.93

Ref
1.32
2.10

Ref
1.39

0.452

Ref
1.81°

Ref
2.27°

Ref
2.09°
3.87¢

Low

Competency strain

(0.42-1.51)

0.81-2.17)

(1.11-2.95)
(1.27-5.50)

(1.54-2.84) (1.52-3.38)
(2.62-9.20)

(2.41-6.24)

Medium

(0.36-2.39)

(0.92-4.79)

2.64°

4.91°

High
Low

Ref

1.21

Ref
1.532

Ref
1.90¢

Ref
1.73¢

Discrimination

(0.73-2.02)

(0.94-2.07)

(1.35-2.22) (1.38-2.61) (1.02-2.29)

Medium

High

Low psychological well-being defined as WHO-5 Well-Being Index score <50; UOR, unadjusted odds ratio; AOR, adjusted odds ratio.

t Adjusted for age, education, civil status, year immigration, potentially traumatic experiences (PTE-AR), social support, and other variables in the table.

tp-values for Wald test of interaction between gender and post-migratory stressors (interaction terms were tested sequentially—i.e., only one interaction term were included in each model).

increased odds of low SWB compared to the low strain group
(ORmedium vs. low social strain, males = 4.25, 95% Cl231-7.82,p <
0.001 and ORpigh vs. low social strain, males = 9-21, 95% CI 4.91-21.6,
p < 0.001), with ORs pushed slightly toward the null (<5%)
in sensitivity analysis on imputed data. The statistical evidence
remained strong after controlling for symptoms of anxiety,
depression and PTSD, even though the ORs were reduced
(ORpmedium vs. low social strain, males = 3.62, 95% CI 1.84-7.13, p <
0.001, ORhigh vs. low social strain, males = 6.56, 95% CI 2.58-16.6, p
< 0.001, not shown in tables).

No associations were found between competency strain and
SWB or between discrimination and SWB in fully adjusted
models using complete-case analysis, and there was only weak
evidence (p = 0.045) that the high competency strain group had
elevated odds of low SWB compared to the low strain group in
sensitivity analysis with imputed data.

There was some evidence (Table4) that social support
modified the association between the financial strain

and SWB (Wald p-value = 0.08), with a stronger
association found in the low social support group
(ORhigh vs. low financial strain, low social support = 11.30, 95% CI

5.13-24.9, p < 0.001) compared to the high social support
group (ORhigh vs. low financial strain, high social support = 4.33, 95%
CI 1.95-9.60, p < 0.001). The evidence for interaction was
marginally stronger in sensitivity analysis done on imputed data
(p-value for interaction = 0.07), but the ORs were more or less
unchanged, except for the high strain low support group which
was attenuated (from OR = 11.3 to OR = 9.21). When analysis
was stratified by gender, no evidence of interaction was found.
The test for interaction between social strain and social support
is not reported because there were <5 participants in individual
cells after stratifying by social support, resulting in unstable
parameter estimates.

DISCUSSION
Main Findings

To our knowledge, the present study is one of the first to
investigate gender-specific associations between post-migration
stressors and positive mental health in a population of adult
refugees resettled in a high-income country. Our results suggest
that post-resettlement social strain in particular, but also
financial strain, had clear gendered effects on SWB, with
much stronger effects in males than in females. In fact, in
fully adjusted analysis, social strain showed no association
with SWB in females whereas in males, high social strain
was associated with a manyfold increase in the odds of
low SWB. An important secondary finding was that social
support appeared to buffer the adverse effects of financial strain
on SWB.

The present study’s moderate evidence for gender-specific
associations between financial strain and SWB is somewhat
contrary to the study by Wu et al. on refugees resettled in
Australia (16), which did not find that the adverse associations
of economic stressors with mental health varied by gender.
A possible explanation for this could be that the gendered
effect only comes into play when mental health is framed and
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(2.67-43.5)

(1.38-13.9)  10.8°

4.372

(4.59-34.8)

12.6°

(1.71-187)

5.66°

(1.95-9.60)  11.30°  (5.13-24.9)

4.33°

High

Social strain*

Low psychological well-being defined as WHO-5 Well-Being Index score <50. Models adjusted for age, education, civil status, year immigration, potentially traumatic experiences adversity ratio, and other post-migratory stressors.

tp-values for Wald test of interaction between social support and financial strain.

*Interaction between social strain and social support is not reported because there were <5 individuals in individual cells after stratifying by social support, leading to unstable parameter estimates.

measured in terms of positive mental health and not when
focusing on mental health as psychological distress as was
done by Wu et al. Another possible explanation could be that
“financial strain” as operationalized in our study measured a
somewhat different and narrower construct than the “economic
stressors” variable in the Wu et al. study. Specifically, our
study focused exclusively on worries related to personal finances
measured with three items answered on a 5-point scale from
“not at all” to “always.” In the Wu et al. study, on the other
hand, economic stress was measured with three yes/no items
with a broader focus, incorporating housing and employment
stress in addition to “financial status.” It is possible that this
broader conceptualization of strain could have diluted and
rendered undetectable any gender-specific association existing
only between personal financial worry/stress and mental health,
especially given the somewhat coarse way in which strain
was measured.

A surprisingly strong finding in the present study was the
clear gender-specific association between social strain and SWB,
with no association found in females but a marked association
in males. A gendered effect of loneliness on mental health
was found in the Wu et al. study, although the adverse effect
appeared to be stronger in females, at least at certain phases of
resettlement. Comparing these findings is not straight-forward,
however, since two of the social strain items in our study focused
on frustration due to loss of status in Swedish society and
frustration caused by not being able to use personal competency,
both conceptually clearly distinct from loneliness. In a more
explorative vein, a potential explanation for the apparent stronger
negative effect of social strain in males found in the present
study, may be related to traditional gender roles and the value
placed on patriarchy in Middle Eastern societies, with men’s
identity closely linked to work and being able to provide for
their family (54, 55). This argument is broadly in line with
evidence from Syrian refugees in Lebanon where men frequently
reported feeling ashamed to ask for help from aid agencies and
often sent women to pick up boxed food (56). However, it is
important to not try to fit a highly complex gendered reality
into stereotypical and overly simplistic gender models (57). More
studies are needed to corroborate this interesting and seemingly
robust finding.

The notable reduction in the size of the ORs when going
from unadjusted to fully adjusted models for financial strain
and social strain across all strata was largely explained by
the shared variance between these two variables. That is, the
association between financial strain and SWB was markedly
reduced upon adding social strain to the model, much more
so than when adding the other variables included in the full
model. Similarly, the association between social strain and
SWB was clearly reduced upon adding financial strain to the
model. In fact, for women, there was some statistical evidence
of an association between social strain and SWB if financial
strain was left out of the full model. This association, however,
was completely absent when financial strain was included.
Considering the three items comprising each of the two post-
migration stressors (see Supplementary Table 1), a possible
explanation could be that part of the adverse effects of social
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strain on SWB, particularly for women, is mediated through
financial strain—i.e., social strain leads to financial strain, which
then impacts SWB. Furthermore, the reduction in the size of
the ORs for competency strain when going from crude to fully
adjusted models was strongly linked to the shared variance
between competency strain and both financial and social strain,
with ORs pushed notably toward the Hy value of 1.00 when
either or both were controlled for. Disentangling cause and
effect between the post-migration stressors and well-being is
complicated by the fact that these factors are likely tightly
intertwined, mutually and continuously influencing each other.
It is possible that including all stressors in the same model
masks true associations because of overadjustment bias (58). For
example, if competency strain has an adverse effect on SWB
that causally goes through social strain (i.e., high competency
strain —  high social strain — low SWB), then this effect
may be “controlled away” when including both stressors in the
same model.

The moderate evidence that social support buffered the
adverse effects of financial strain on SWB in the present
study is broadly in line with another study from Sweden
(36), which found that social support moderated the negative
effects of discrimination on mental health. Similarly, the
modifying role of social support was a main finding and
take-home message in the Canadian Refugee Resettlement
Project, which found that the positive association between
resettlements stress and depression was only evident for refugees
lacking personal and social support (37). Both of these studies,
however, focused on psychological distress or disorder, and
not on positive mental health as the present study did. The
importance of social support in refugees may also depend
on where the support comes from, as indicated by one
study on refugees from Sudan resettled in Australia which
found that social support from family and from within the
Sudanese community was associated with mental health, but
not support from the wider community (59). The absence of
statistical evidence for interaction between social support and
financial strain when analyses were stratified by gender was
likely because the study was underpowered to detect this two-
way interaction.

Strengths and Limitations

The present study has several strengths. First, by approaching
mental health with a clear gender perspective, the study mitigates
a key limitation in refugee research to date, namely the paucity
of gender-specific data and evidence (40, 41). The findings on
gender-specific effects of stress in the resettlement phase may
be applied in practice to support and promote gender-sensitive
resettlement strategies and initiatives, as well as facilitate research
focusing on identifying predictors of well-being outcomes. A
second strength is the methodological rigorousness of the
study, and arguably the focus on positive mental health as
opposed to a deficit model of health, given the predominance
of the latter approach in current literature. As highlighted in
a recent review article (23), one of the limitations of studies
on positive mental health in refugee populations relate to
weaknesses in methods and design—e.g., the frequent use of

convenience samples. In the present study participants were
recruited through random sampling from total population
registries and the large number of respondents increased the
power to detect smaller associations. Furthermore, validated
measurement instruments were used for outcome and key
predictor variables, and a broad set of relevant contextual factors
were included in analysis, potentially reducing confounding
noise and spurious associations distorting the main associations
of interest.

The study also has important limitations. Given that
just above 30% of invited refugees decided to participate
in the study, there is a risk that selection bias may have
affected results. Supplementary Table 2 shows that there
were statistical differences between respondents and non-
respondents on several sociodemographic variables. However,
as shown in a prior publication (14), weighted and unweighted
prevalence estimates for SWB and other mental health
parameters were similar in the study population, making
it less likely that non-response bias has greatly distorted
results. When final regression models in the present study
were repeated using weighted analysis (poststratification
weights), there was only negligible differences in the
statistical evidence behind findings and ORs remained mostly
unchanged. Moreover, it is not necessarily straightforward, or
recommended, to use weighted analyses when exploring causal
effects (60).

Since the study focused exclusively on refugees from Syria
resettled in Sweden between 2011 and 2013, the findings may
not be generalized to other refugee populations, or even to Syrian
refugees coming at different time-periods as the profile of refugee
cohorts from Syria may vary between time-periods.

Although the refugee post-migration stress scale (RPMS) used
in the present study has been piloted and validated in refugee
populations, it is possible that some of the questions in the
scale rest too heavily on assumptions and expectations found
predominantly in gender-equal societies and less in societies
with greater gender separation. For example, a Syrian woman
may interpret and answer the question “Feeling excluded or
isolated in Swedish society” differently than a Syrian man because
of gender role expectations rooted in traditional Syrian society
and culture.

The cross-sectional design of the study places clear limits on
causal interpretations. This point is particularly relevant in light
of the recent findings by Wu et al., which suggest that the effects
of post-migration stress on mental health are time-varying (16).

Lastly, no pre-registered study protocol with a detailed
analysis plan exists, and analytic choices were partly made with
data at hand. The study is therefore somewhat exploratory in
nature even if hypotheses were based on previous evidence,
and relevant theory and were broadly conceptualized prior to
approaching the data.

CONCLUSION

Post-resettlement stress related to financial and social
hardships appears to have highly gendered effects on SWB
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in resettled refugees, with a notably stronger adverse effect
in men. Policies and interventions aimed at mitigating
psychological distress in refugee populations should be
sensitive to this finding and accommodate the potentially
gendered reality in order to enhance effectiveness. Given
the limited research that has been conducted on this
topic and the variations in findings, further research
with robust methodology (e.g., randomly selected large
samples, validated measurements and longitudinal designs) is
clearly needed.
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