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1. Abstract  
 

Adolescents who have fled to Western host countries show high levels of psychological distress 

and high risk for mental disorders. During the 2015-17 refugee crisis, Germany emerged as the largest 

host country for refugees in Europe. Therefore, rapid and valid screenings are needed to ensure 

assignment to appropriate treatments. However, it is unclear to what extent the situation of these 

adolescents is comparable to rates of mental health problems from other studies, as long-term studies 

with validated measures have not yet been conducted in Germany. In addition, procedural challenges 

exist in the context of valid diagnostics in the field of young refugees, including the question of 

transcultural validity of screening measures developed in the West and the reliability of interpreter-

assisted diagnostics. 

This dissertation therefore explored three main questions: Publication 1 traced the natural 

course of various mental health symptoms in a group of young refugees. It was shown that although 

symptom severity decreased significantly within one year, a considerable part of the cohort still 

showed clinically significant symptoms. Publications 2 and 3 addressed the question of valid screening 

and diagnostics in the group of young refugees. Publication 2 applied smartphone-based Ecological 

Momentary Assessment in this group for the first time and was able to demonstrate an association 

between symptom measures assessed in the questionnaires and low-threshold daily-assessed 

parameters such as low mood and lower sleep duration. This may indicate the transcultural validity of 

the questionnaires used. Publication 3, on the other hand, examined psychometric parameters of the 

Child and Adolescent Trauma Screen as a function of interpreter use and showed in a post-hoc 

analysis that the groups with and without interpreters did not differ statistically. In terms of the 

reliability of the measurement, the inclusion of lay interpreters, which is common practice, at least did 

not appear to be disadvantageous. 

The implications and limitations of the studies conducted are discussed in the concluding 

chapter, showing that while promising treatment approaches exist, some research gaps also continue 

to exist with regard to various issues in the field of clinical research with young refugees. 
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2. Introduction and overview. Global, national, and historical perspectives 
 

Historically, the scientific study of the mental health of refugee youth is still a relatively young 

field. To be sure, there are isolated, ethnographic to anecdotal findings on the psychological 

adjustment of war-afflicted, displaced children dating back to the World War 2 era (Freud & 

Burlingham, 1943). Nevertheless, the study of the mental health of refugees in general, and of refugee 

youths in particular, has long been a marginal topic in clinical psychology research. It initially received 

closer scientific attention in still relatively unsystematic surveys in refugee camps among youngsters 

from various war-affected regions, including children and adolescents in the Vietnam War (Harding & 

Looney, 1977), the Middle East conflict, and the Northern Ireland conflict (Rosenblatt, 1983). With the 

influx of Indochinese (i.e., Vietnamese, Cambodian, and Laotian) so-called “boat people” in response 

to the war in Vietnam and the genocidal Marxist-Leninist dictatorship under Pol Pot in Cambodia, 

initial work also emerged on the levels of psychological distress of these refugees resettled to Western 

industrialized nations, including work specifically on children and adolescents (Eisenbruch, 1988; 

Krupinski & Burrows, 1986). In Europe, similar questions increasingly came into focus from the 1990s 

onwards, primarily in connection with the war in Yugoslavia, resulting in research works on the 

psychological adaptation of both internally displaced children as well as refugee youths (Ajduković & 

Ajduković, 1993, 1998; Kuterovac, Dyregrov, & Stuvland, 1994; Papageorgiou et al., 2000) and yielding 

special series covering this topic in various scientific journals such as the Journal of Clinical 

Psychology, among others (Rosner, 2003). For the European Union, the data basis is considered too 

incomplete so as to present an overall historical trend in terms of migration statistics (van Mol & Valk, 

2016), but at least with regard to Germany, since the mid-2000s, the number of asylum seekers had 

declined sharply in the interim (Bundesamt für Migration und Flüchtlinge (BAMF), 2015). During this 

period, research on the mental health of young refugees emerged in Europe, mainly in the 

Scandinavian countries and the Netherlands (Bean, Derluyn, Eurelings-Bontekoe, Broekaert, & 

Spinhoven, 2007; Oppedal & Idsoe, 2012). Finally, in the context of what became known as the 

European refugee crisis from 2015 to 2017, which saw more than 1.3 million initial asylum 

applications in Germany alone (of which roughly 500,000 were from minors; BAMF, 2015, 2016, 2017) 

and when the number of displaced people worldwide reached an interim record high of 60 million 

(United Nations High Commissioner for Refugees, 2017), there was renewed research interest in the 

psychological needs of this population.  

At that time, only a few research studies from Germany were available on this topic (Möhrle, 

Dölitzsch, Fegert, & Keller, 2016). In most cases, these were also lacking methodological rigor, as they 
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solely used non-established or non-specific symptom measures (Rücker, Büttner, Lambertz, Karpinski, 

& Petermann, 2017) or employed retrospective record analyses alone (Walg, Fink, Großmeier, 

Temprano, & Hapfelmeier, 2017). Also, some of the first studies that specifically addressed adolescents 

who migrated to Germany in the wake of the European refugee crisis were still limited. For example, 

one survey in an initial reception center included only a small sample of accompanied refugee children 

(Soykoek, Mall, Nehring, Henningsen, & Aberl, 2017), while another survey included only 

unaccompanied minors in youth welfare facilities (Sierau, Schneider, Nesterko, Klitzing, & Glaesmer, 

2018). For this reason, our research group initiated a first research project among young refugees in 

Germany in 2017 to compare both accompanied and unaccompanied minors with established 

measures (Müller, Büter, Rosner, & Unterhitzenberger, 2019). At the same time, this project 

represented the starting point for the further research questions of this dissertation. 

More specifically, this thesis will first provide an outline of findings in the context of the 

mental health of asylum-seeking children and adolescents1 resettled to Western countries2 and can 

thus be thought of as a compendium for the current state of research in this field. In particular, results 

on risk and protective factors will be presented—including a description of a refugee-specific 

pathogenesis model derived from literature—, data on the levels of psychological distress will be 

summarized, findings with respect to follow-up trajectories will be reported, and special considerations 

regarding the screening and diagnostic procedures in this group and regarding the work with 

interpreters will be discussed. Where appropriate, I have undertaken exploratory, non-systematic 

umbrella reviews for each of these areas, tabulating existing results from systematic reviews and meta-

analyses for each area. This is followed by a presentation of the specific research questions posed in the 

dissertation, each of which was addressed by the publication of a specific study. The synopsis of these 

publications is provided in the subsequent section. Finally, I discuss the implications of the studies 

conducted and give an outlook on existing treatment models for this population, which is followed by 

the description of future directions in minor refugee clinical research. 

  

 
1 Please note that I will be using different terms to describe the same population under investigation in this 
thesis. For the lack of a technical definition in the context of mental health research (regardless of existing legal 
definitions), the terms “asylum-seeking children and adolescents”, “refugee youth”, “young refugees”, “refugee 
youngsters”, and so on, are used interchangeably, referring to young people between approximately 12 and 20 
years of age. 
2 Please note that this thesis focuses exclusively on asylum-seeking children and adolescents in Western 
countries. The interested reader is referred to Reed, Fazel, Jones, Panter-Brick, and Stein (2012) for an 
overview of findings regarding the mental health of refugee youth resettled in low-income and middle-income 
countries. 
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2.1 Risk and protective factors 

 

In terms of variables affecting their mental health, refugee youth are located at an intersection. 

In most cases, there is not a singular, clearly defined stressor that determines their levels of 

psychological distress, but a multitude of factors that are interlinked with each other and that, in their 

entirety, have an impact on the mental health of young refugees. For a long time, clinical research in 

this regard was dominated by a focus on the war exposure model, which attributed levels of 

psychological distress primarily to traumatic and other adverse experiences in the country of origin 

and/or during flight (Miller & Rasmussen, 2017), assuming a dose-response relationship according to 

the simplified formula that more traumatic experiences lead to more mental distress (Ehntholt & Yule, 

2006). Gradually, moreover, an awareness emerged that the experience of uprooting, of living in exile 

as such, and the associated loss of familiar social networks, usually more broadly defined by many 

authors as post-migration factors, also contribute substantially to possibly persisting symptoms of 

psychological distress in young refugees (Miller & Rasmussen, 2017). Although not without criticism 

regarding the cross-cultural applicability of the concept (Lustig et al., 2004), there are also 

developmental challenges that adolescents of this age face (Jugert & Titzmann, 2020), which can be 

particularly challenging for unaccompanied refugee youngsters who lack family support in the host 

country (Frounfelker et al., 2020). Miller and Rasco (2004) summarize these factors in their ecological 

framework regarding the mental health of refugee communities. Note that in this model traumatic 

experiences on the one hand directly affect the mental health of refugees, and on the other hand are 

indicated as a triggering factor for displacement, which in turn also affects their mental health via 

associated post-migration factors (e.g., loss of social networks, loss of social roles, unemployment, 

discrimination, etc.). In addition, the model integrates in its operationalization flight-independent 

influencing factors and differentiates mental health on an individual, family and community level. This 

seems to make sense especially in light of the fact that many adolescent refugees originate from more 

collectivistic, high-context cultures (Motti-Stefanidi & Masten, 2020).  

There is no doubt that it is reasonable to consider the entire spectrum of both pre-flight 

traumatic experiences and post-migration influences on the levels of psychological distress 

experienced by young refugees. However, when looking at the empirical findings on risk and 

protective factors as a whole, the number of traumatic experiences was still found to be the most 

robust predictor for a higher symptom severity (see Table 1). In the umbrella review I conducted for 

this introduction, I summarized existing meta-analyses and systematic reviews (n = 4; Fazel, Reed, 

Panter-Brick, & Stein, 2012; Höhne, van der Meer, Kamp-Becker, & Christiansen, 2020; Jahangiri, 
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Tabatabaie, & Keykaleh, 2017; Mitra & Hodes, 2019) that specifically addressed the question of risk 

and protective factors regarding the mental health of adolescent refugees. In a total of 64 studies with 

7665 individuals, beyond the number of traumatic experiences in their lifetime, female sex, being 

unaccompanied, and low-support living arrangements also emerged as the most common risk factors. 

The importance of these aspects is further underscored by the fact that over time, reviews have also 

emerged that have specifically addressed each factor exclusively, including accommodation type 

(O'Higgins, Ott, & Shea, 2018) and female gender (Mohwinkel, Nowak, Kasper, & Razum, 2018). On 

the protective factor side, the most frequently detected variables were high parental support and family 

cohesion, social support, and high-support living arrangements. In both cases, therefore, pre-flight 

traumatic experiences as well as post-migration factors were found to have a decisive impact on the 

mental health of refugee youths which is in accordance with the ecological framework described above. 

In addition to these aforementioned factors, which have been found to be most influential in a 

variety of studies, there is a continuing debate regarding other risk and protective factors, including, 

among others, the influence of experiences of discrimination (Ellis, MacDonald, Lincoln, & Cabral, 

2008), the asylum process (Heptinstall, Sethna, & Taylor, 2004; Jakobsen, Meyer DeMott, Wentzel-

Larsen, & Heir, 2017), and the age of the youth. While in the first two cases, if any at all, the association 

found was negatively associated with mental health, the influence of age is further ambiguous. In some 

studies, older study participants showed higher levels of psychological distress and vice versa, and in a 

large number of studies, age was not associated with symptomatology at all, suggesting that there is no 

clear underlying age-related process that either increases or decreases mental health, but that the 

influence of age may be conflated across additional, individual constellations (Fazel et al., 2012). 

Furthermore, resources and coping strategies in the host country seem to play an important role in the 

adaptation and acculturation of young refugees (Oppedal & Idsoe, 2015; Sleijpen, Boeije, Kleber, & 

Mooren, 2016), but classification is still vague and the assessment modalities rather heterogeneous, 

which limits comparability across different studies. 
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Table 1. Overview of reviews (n1 = 4) summarizing studies investigating non-treatment risk and protective factors (n2 = 64) in asylum-seeking children and 
adolescents (n3 = 7665). 
Review Populations Most common risk factors 

(number of studies) 
Most common protective factors 
(number of studies) 

No. of original 
research studies 
(participants) 

Σ cumulative 
studies 
(participants) a 

Fazel et al. 
(2012) 

Unaccompanied 
and accompanied 

Exposure to premigration 
violence (13) 
Female sex (11) 
Unaccompanied (3) 

High parental support and family 
cohesion (4) 
Self-reported support from friends 
(4) 
Self-reported positive school 
experience (3) 

44 (5776) 44 (5776) 

Jahangiri et al. 
(2017) 

Unaccompanied 
and accompanied 

Exposure to premigration 
violence b 
Female sex 
Unaccompanied 

High parental support and family 
cohesion b 
Self-reported support from friends 
Self-reported positive school 
experience 

22 (4861) 45 (5875) 

Mitra & Hodes 
(2019) 

Only 
unaccompanied 

Lower support and more 
restricted living arrangements (6) 

High-support living arrangements 
(6) 
Same ethnic background between 
youths and foster family (1) 

9 (1851) 49 (6355) 

Höhne et al. 
(2020) 

Only 
unaccompanied 

Stressful life events/trauma (15) 
Female sex (7) 
Low-support accommodation (6) 

Social support (6) 
Contact with family members (6) 
High support living arrangements (5) 
Cultural competence (4) 

27 (4351) c 64 (7665) 

Note. Only reviews focussing on non-treatment risk and protective factors in a systematic and comprehensive manner were considered for this overview. 
a Here, all different studies and their participants are counted across the reviews. If several studies report on the same sample, participants are only counted 
once. 
b With one exception, the Jahangiri et al. (2017) review included only studies that had been previously included in the Fazel et al. (2012) review. 
c The number of participants here differs from the information provided in the review because the authors there counted multiple analyses/studies of the same 
sample multiple times. 
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2.2 Epidemiology 
 

Although, as was alluded in the previous part, cross-study comparisons with different 

measures have their pitfalls, it can be stated that the levels of psychological distress of young refugees 

in Western host countries most likely exceed those of young people of the same age in the general 

population. For example, in representative surveys in Switzerland (Landolt, Schnyder, Maier, 

Schoenbucher, & Mohler-Kuo, 2013), the U.S. (Giaconia et al., 1995), and Germany (Perkonigg, 

Kessler, & Wittchen, 2000), 56% (Switzerland), 43% (the U.S.), and 21% (Germany) of adolescents 

reported having had any traumatic experience in their lifetime with corresponding prevalence rates of 

post-traumatic stress disorder (PTSD) of 4.2%, 6.3%, and 1.3%, respectively. In contrast, in a survey of 

young refugees in Norway with clinical interviews, 96% of respondents reported having experienced 

any traumatic event in their lives with a corresponding PTSD rate of 30.6% (Jakobsen, Demott, & Heir, 

2014). If one considers the central risk factor from the previous part—the total number of traumas 

experienced—it seems little surprising that young refugees in particular show increased levels of 

psychological distress. Moreover, the multitude of traumatic experiences in this group has been, by 

now, confirmed in numerous studies (Witt, Rassenhofer, Fegert, & Plener, 2015). As another example, 

in a study of adolescents in the Netherlands, young refugees reported more traumatic experiences in 

direct comparison to their native peers (Bean, Derluyn et al., 2007), and unaccompanied minors 

appear to be particularly affected.  

Accordingly, one of the most robust recurring findings from a variety of surveys is that post-

traumatic stress symptoms (PTSS) are the central mental health problem in the group of young 

refugees. In the umbrella review I conducted for this introduction, based on a total of 8 meta-analyses 

and reviews including 113 studies with 37,366 individuals (Bamford, Fletcher, & Leavey, 2021; 

Bronstein & Montgomery, 2011; El Baba & Colucci, 2017; Huemer et al., 2009; Kien et al., 2019; 

Reavell & Fazil, 2017; Werthern, Grigorakis, & Vizard, 2019; Witt et al., 2015), the rate of clinically 

significant PTSS as determined in screening studies ranged from 5-85%, with the bulk of the original 

studies ranging roughly between 30-50% (see Table 2). In our baseline study, the determined rate was 

shown to be 56.1% (Müller et al., 2019). Those reviews that separately reported values for findings 

from studies with rigorous clinical interviews reported PTSD prevalence rates of 19-36%. In addition 

to PTSS, anxiety and depression symptoms are key mental health problems in young refugees, 

reported separately by most reviews. Here, the rates of clinically significant symptoms for depression 

identified in the reviews ranged from 3-76% and for anxiety from 9-85%, with the majority of rates 

identified in the original studies ranging from 20-40% and 20-30%, respectively. 
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In addition, a smaller but nonetheless considerable body of research literature is devoted to 

identifying other possible mental health problems in young refugees: Bronstein and Montgomery 

(2013) demonstrated in their study that young Afghan refugees exhibit increased sleep onset latencies, 

and argue that asking about sleep problems may be a more culturally acceptable way to also screen for 

underlying symptoms such as PTSS. The extent of externalizing problems that include behavioral 

problems appears to be unclear: In one study in Italy, the group of young refugees showed significantly 

more externalizing symptoms than the Italian comparison group (Thommessen, Laghi, Cerrone, 

Baiocco, & Todd, 2013); in some other studies, externalizing symptoms seem to play a minor role 

(Derluyn & Broekaert, 2007; Oppedal & Idsoe, 2012; Witt et al., 2015). Ivert and Magnusson's (2019) 

review shows that the issue of substance abuse is rarely raised as a primary research question by the 

original studies included in the review; and, if nevertheless, it often does not appear to be a central 

problem. For example, none of the adolescents in a study of 41 African unaccompanied refugee minors 

conducted with clinical interviews scored for substance abuse or substance dependence (Huemer et al., 

2011). Non-suicidal self-injury in young refugees has been little researched—in an initial pilot work in 

Belgium, the authors found a lifetime prevalence of 17.4%, which is broadly comparable to Western 

samples (Verroken, Schotte, Derluyn, & Baetens, 2018). With regard to suicidality, on the other hand, 

there are appreciably more studies available: Here, a recent systematic review has shown that young 

refugees are at significantly increased risk for suicidality compared to the general population, although 

it is not clear from current studies whether suicidal ideation occurs independently or is a sequela of 

PTSS and depression (Jin, Dolan, Cloutier, Bojdani, & DeLisi, 2021) 
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Table 2. Overview of reviews (n1 = 8) summarizing studies investigating levels of PTSS, depression, and anxiety (n2 = 113) in asylum-seeking children and 
adolescents (n3 = 37,366). 
Review Populations Symptoms Screening: 

prevalence range 
(average) 

Interview: 
prevalence range 
(average) 

No. of original 
research studies 
(participants) 

Σ cumulative 
studies 
(participants) a 

Huemer et al. 
(2009) 

Only unaccompanied PTSS 
Depression 

19-73% 
23-39% 

– 
– 

22 (2629) 22 (2629) 

Bronstein & 
Montgomery 
(2011) 

Unaccompanied and 
accompanied 

PTSS 
Depression 

19-54% (36%) 
3-30% (18%) 

– 
– 

22 (3003) 31 (4021) 

Witt et al. (2015) Only unaccompanied PTSS 
Depression 
Anxiety 
Externalizing symptoms 

17-71% 
12-44% 
18-38% 
23-72% 

20-30% 
9-15% 
3-4% 
2-5% 

26 (3410) b 50 (5801) 

Reavell & Fazil 
(2016) 

Unaccompanied and 
accompanied 

PTSS 
Depression 

5-60% 
25-50% 

– 
– 

42 (5465) 69 (7581) 

El Baba & Colucci 
(2018) 

Only unaccompanied PTSS 
Depression 
Anxiety 

37-67% 
14-51% 
17-38% 

20-30% 
4-15% 
2-4% 
  

15 (1792) 70 (7587) 
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Table 2. (continuation) 

Kien et al. (2019) Unaccompanied and 
accompanied 

PTSS 
Depression 
Anxiety 
Suicidal ideation 
Emotional and behavior 
problems 

IQR 26-63% (35%) 
IQR 10-33% (21%) 
IQR 9-32% (15%) 
IQR 1-9% (5%) 
IQR 20-35% (25%) 

IQR 19-36% 
IQR 3-9% 
– 
IQR 9-10% 
– 

47 (24,786) c 94 (26,600) 

von Werthern et al. 
(2019) 

Only unaccompanied PTSS 
Depression 
Anxiety 

17-85% 
13-76% 
11-85% 

20-30% 
9-15% 
3-4% 

31 (9064) d 99 (32,516) 

Bamford et al. 
(2021) 

Only unaccompanied 
PTSS 
Depression 
Anxiety 

22-65% 
40-43% 
38% 

5% 
3% 
– 

14 (4897) 113 (37,366) 

Note. Only reviews focussing exclusively on children and adolescents were considered for this overview. Reviews that partly included studies on adult asylum-
seekers were excluded. IQR = Interquartile range, PTSS = Posttraumatic stress symptoms. 
a Here, all different studies and their participants are counted across the reviews. If several studies report on the same sample, participants are only counted once. 
b The number of participants here differs from the information provided in the review because the authors there counted multiple studies/analyses of the same 
sample multiple times. 
c Here, 15,264 participants from a register-based census study were included. 
d Here, 5686 participants from a register-based census study were included. 



19 
 

2.3 Course of symptoms after resettlement 
 

The focus on inquiring into the psychopathology of young refugees in Western countries was, 

early on, accompanied by the question of possible symptom changes over the first years after 

resettlement. In principle, three broad directions seem plausible: On the one hand, an improvement of 

symptoms due to the elimination of flight-specific stressors, on the other hand, a worsening of 

symptoms due to the loss of important resources such as family support in the host country (cf. Part 

2.1). A third conceivable path describes a level that remains constant on average with large inter-

individual differences, each of which is accompanied by quite different mechanisms. Although rather 

sporadically, some research groups addressed this question early on: Initial and surprisingly already 

very long follow-ups showed improvement of symptoms over time (Kinzie, Sack, Angell, Clarke, & 

Ben, 1989; Krupinski & Burrows, 1986; Sack et al., 1993; Sack, Him, & Dickason, 1999). However, due 

to their use of non-validated instruments, some of these studies were still limited and they also covered 

rather long follow-up periods during which psychological adaptation or spontaneous remission might 

become more likely. In contrast, more recent studies that were prospective in method and focused on 

shorter time periods for this purpose, such as the first two to three years after arrival in the host 

country, tended to find that psychological distress remained stable over time (Bean, Eurelings-

Bontekoe, & Spinhoven, 2007; Jakobsen et al., 2017; Jensen, Skårdalsmo, & Fjermestad, 2014). 

 To the author's knowledge, only one systematic review exists that compiled follow-up studies 

on the mental health of young refugees (Tam, Houlihan, & Melendez-Torres, 2017). This review 

focused only on PTSS and excluded studies that did not specifically capture PTSS but did include other 

disorders. In the narrative review for this introduction, I, therefore, listed the studies from this review 

along with additional follow-up studies that either captured other symptoms or were published after 

the Tam et al. (2017) meta-analysis appeared (see Table 3). In total, this summary is, thus, based on 19 

primary studies from 1985 to 2021 involving 1993 individuals. The majority of studies followed their 

participants between 1 and 3 years after the original baseline survey, and, overall, a similar trend 

emerges in the review as described above: The longer the follow-up periods, the more likely the follow-

up studies were to show symptom improvements. For example, studies that followed up their subjects 

for 5 (Jensen, Skar, Andersson, & Birkeland, 2019), 6 (Sack et al., 1993), 6-7 (Hjern & Angel, 2000), 8-9 

(Montgomery, 2008, 2010), and 12 years (Sack et al., 1999) each showed significant alleviation of some 

or all symptoms over time; in contrast, with the exception of the early Krupinski and Burrows (1986) 

study, all studies with shorter follow-up periods showed stable symptom courses. It is worth 

mentioning that large inter-individual differences in trajectories were observed in several of these 
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studies (Jensen et al., 2014; Montgomery, 2010) which ultimately raises the question of predictors of 

symptom improvement, stability, or worsening. In the Tam et al. (2017) meta-analysis, factors that 

were most frequently associated with higher symptom levels at follow-up were shown to be comorbid 

disorders, exposure to premigration violence, and older age.  

While the relative prevalence of PTSD in the group of young refugees clearly exceeds that in 

the general population (cf. Part 2.2), the findings on the stability of symptoms in the group 

comparison could possibly be more similar. In a meta-analysis on the natural course of PTSD within 

the first year post-trauma, the authors showed that within the first 6 months there was still a successive 

decrease in prevalence—but not thereafter (Hiller et al., 2016). In a 3.5-year follow-up study with 

adolescents and young adults in Germany, however, the prevalence of subthreshold and complete 

PTSD was approximately reduced by half (Perkonigg et al., 2005). It is important to note that while a 

total of 19 follow-up studies from 13 independent cohorts exist on mental health trajectories in young 

refugees—in 2017, when the baseline survey of our research group began (Müller et al., 2019), follow-

up studies did not exist from Germany in general, nor did follow-up observations of the group of 

young people who arrived in Europe during the 2015-17 refugee crisis exist in particular. As this 

period was unprecedented in its scale of influx and the associated demands on authorities in terms of 

coordination, care, supply, and accommodation were at times overburdening (Roth & Maduz, 2017), it 

is questionable whether the psychological needs of this group could be addressed to a similar extent as 

before. 
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Table 3. Overview of follow-up studies examining mental health changes (N1 = 19) in asylum-seeking children and adolescents (N2 = 1993) including those in the Tam 
et al. (2017) meta-analysis (n = 10, only PTSD), further studies between 1985-2017 focussing on symptoms beyond PTSD (n = 7), and studies that have been published 
since publication of the review in 2017 (n = 2). 

No. Study Population a Follow-
up 
period 

Measures b Symptoms Results No. of 
partici-
pants 

Σ 
cumulative 
participants 

1 Krupinski & 
Burrows 
(1986) 

Young Indochinese 
refugees in 
Australia (age 5-19) 

2 years Paper-pencil 
questionnaires, interviews 
by psychiatrists 

Psychiatric 
morbidity  

Substantial decline in psychiatric 
morbidity over time 

653 653 

2 Kinzie et al. 
(1989) c 

Young Cambodian 
refugees in the US 
(mean age 20) 

3 years Diagnostic Interview 
Schedule for DSM-III-R, 
BDI, IES 

PTSS 
Depression 

At baseline: 50%, at follow-up: 48% 
At baseline: 50%, at follow-up: 41% 

30 683 

3 Sack et al. 
(1993) c 

Young Cambodian 
refugees in the US 
(mean age 23) 

6 years K-SADS, DICA, BDI, IES PTSS 
Depression 

At baseline: 50%, at follow-up: 38% 
At baseline: 50%, at follow-up 6% 

31 684 

4 Sack et al. 
(1999) c 

Young Cambodian 
refugees in the US 
(mean age 29) 

12 years K-SADS, DICA PTSS 
Depression 

At baseline: 50%, at follow-up: 35% 
At baseline: 50%, at follow-up: 14% 

31 684 

5 Almqvist & 
Brandell-
Forsberg 
(1997) d 

Iran refugee 
children in Sweden 
(age 6-10) 

2.5 years Parental interview 
Child assessment 
(observation, structured 
tasks, questions) 

PTSS At baseline: 21%, at follow-up: 18% 39 723 
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Table 3. (continuation) 

6 Almqvist & 
Broberg (1999) 
d 

Iranian refugee 
children in Sweden 
(age 6-10) 

2.5 years Parental interview 
Child assessment 
(observation, structured 
tasks, questions) 

PTSS At baseline: 21%, at follow-up: 18% 39 723 

7 Becker et al. 
(1999) 

Bosnian adolescent 
refugees in the US 
(age 13-19) 

1 year CTEI, PSS PTSS At baseline: 3 out of 10, at follow-up 1 
out of 10 

10 733 

8 Hjern & Angel 
(2000) 

Predominantly 
Chilean refugee 
youths in Sweden 
(age 8-20) 

6-7 
years 

SCICA (children) 
CSS (parents) 
CBQ (teachers) 

Overall mental 
health status 

At baseline: 47%, at follow-up: 22% 49 782 

9 Rousseau et al. 
(2003) 

Cambodian minor 
refugees in Canada 
(mean age at 
baseline 13.6) 

4 years Trauma checklist, YSR Internalizing 
symptoms 
Externalizing 
symptoms 

Decline in girls, increase in boys 
 
No change over time 

57 839 

10 Bean et al. 
(2007) e 

Unaccompanied 
refugee adolescents 
in the Netherlands 
(age 10-21) 

1 year SLE, RATS, HSCL-37A, 
CBCL 

PTSS 
Internalizing 
symptoms 
Externalizing 
symptoms 

No change over time 
No change over time 
 
Increase over time 

582 1421 

11 Smid et al. 
(2011) e 

Unaccompanied 
refugee adolescents 
in the Netherlands 
(age 10-21) 

1 year SLE, RATS PTSS At baseline: 40%, at follow-up: 41% 554 1421 
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Table 3. (continuation) 

12 Montgomery 
(2008) f 

Young refugees 
from the Middle 
East in Denmark 
(age 11-23) 

8-9 
years 

Trauma checklist, YSR, 
YASR (different measures 
between assessments)  

Internalizing 
symptoms 
Externalizing 
symptoms 

Decline from about 75% to 25% 
clinically significant levels of 
psychological distress 

131 1543 

13 Montgomery 
(2010) f 

Young refugees 
from the Middle 
East in Denmark 
(age 11-23) 

8-9 
years 

Trauma checklist, YSR, 
YASR (different measures 
between assessments)  

Internalizing 
symptoms 
Externalizing 
symptoms 

Decline from about 75% to 25% 
clinically significant levels of 
psychological distress 

131 1543 

14 Jensen et al. 
(2014) g 

Young refugees in 
Norway (age 13-20) 

2 years SLE, HSCL-37A, CPSS Traumatic 
experiences 
Internalizing 
symptoms 
PTSS 

Significant increase over time 
 
No change over time 
 
No change over time 

75 1618 

15 Jensen et al. 
(2019) g 

Young refugees in 
Norway (mean age 
20) 

5 years SLE, HSCL-37A, CPSS PTSS 
Depression 
Anxiety 

At baseline: 63%, at follow-up: 42% 
At baseline: 21%, at follow-up: 15% 
At baseline: 33%, at follow-up: 24% 

47 1618 

16 Vervliet et al. 
(2014) 

Minor refugees in 
Belgium (age 14-
17) 

1.5 years SLE, RATS, HSCL-37A PTSS 
Depression 
Anxiety 

At baseline: 48%, at follow-up: 53% 
At baseline: 33%, at follow-up: 35% 
At baseline: 28%, at follow-up: 36% 

77 1695 



24 
 

Table 3. (continuation) 

17 Keles et al. 
(2016) h 

Young 
unaccompanied 
refugees in Norway 
(mean age at 
baseline 19) 

2-3 
years 

Trauma checklist, CES-D Depression Healthy: 41.9%, resilient: 16.4%, 
clinical: 24.5%, vulnerable: 17.1% 

229 1924 

18 Keles et al. 
(2017) h 

Young 
unaccompanied 
refugees in Norway 
(mean age at 
baseline 19) 

2-3 
years 

Trauma checklist, CES-D Depression Healthy: 41.9%, resilient: 16.4%, 
clinical: 24.5%, vulnerable: 17.1% 

229 1924 

19 Jakobsen et al. 
(2017) 

Young 
unaccompanied 
refugees in Norway 
(age at baseline 14-
20) 

2.5 years HSCL-37A, HTQ Psychological 
distress 
PTSS 

At baseline: 21% no change over time 
 
At baseline: 59%, no change over time 

69 1993 

Note. One study from the Tam et al. (2017) meta-analysis was not included in this overview because it reported on internally displaced children. 
BDI = Beck Depression Inventory, CBCL = Child Behavior Checklist, CBQ = Children's Behaviour Questionnaire, CES-D = Center for Epidemiologic Stress Depression 
Scale for Adolescents, CPSS = Child PTSD Symptom Scale, CSS = Child Symptom Scale, CTEI = Communal Traumatic Experiences Inventory, DICA = Diagnostic 
Interview for Children and Adolescents, HSCL-37A = Hopkins Symptom Checklist 37 for Adolescents, HTQ = Harvard Trauma Questionnaire, IES = Impact of Event 
Scale, K-SADS = Kiddie-Schedule for Affective Disorders and Schizophrenia, PSS = PTSD Symptom Scale, RATS = Reactions of Adolescents to Traumatic Stress, 
SCICA = Achenbach's Semi-Structured Clinical Interview for Children and Adolescents, SLE = Stressful Life Events, YASR = Young Adult Self Report, YSR = Youth 
Self Report, PTSS = Posttraumatic stress symptoms. 
a If not stated otherwise, age of participants refers to time of follow-up. 
b Only the symptom measures used in the respective study are listed, further measures are not listed. 
c, g Same samples, different follow-up periods. 
d, e, f, h Same sample and follow-up period, in part different analyses. 
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2.4 Special considerations in screening and diagnostics 

 

Given the high vulnerability of young refugees and the fact that resources in primary care 

settings are often low, many authors recommend a brief screening as a first step in assessing need for 

potential treatment (Horlings & Hein, 2018). For this purpose, instruments must be validated for 

culturally diverse samples. Over time, several measures have emerged that are preferentially used by 

different authors. In the umbrella review for this introduction, a total of 3 reviews with 9 primary 

studies and 1945 individuals are sampled that summarize validated screening instruments for the 

group of young refugees (Gadeberg & Norredam, 2016; Horlings & Hein, 2018; Rassenhofer, Fegert, 

Plener, & Witt, 2016). Among these, the following validated instruments emerge most frequently: 

Stressful Life Events (trauma checklist; Bean, Derluyn, Eurelings-Bontekoe, Broekaert, & Spinhoven, 

2006), Reactions of Adolescents to Traumatic Stress (PTSS; Bean et al., 2006), the Hopkins Symptom 

Checklist 37 for Adolescents (internalizing and externalizing symptoms, Bean, Eurelings-Bontekoe, 

Derluyn, & Spinhoven, 2004), and the Child Behavior Checklist (internalizing and externalizing 

symptoms, Achenbach, 1991). In addition, the Children and Adolescent Trauma Screen (CATS; 

Sachser et al., 2017), which has by now been used in a number of studies with young refugees (Pfeiffer 

et al., 2019; Unterhitzenberger, Wintersohl, Lang, König, & Rosner, 2019), has become established for 

the assessment of PTSS in recent years. 

Although validated screening measures are at hand that are used in the target group, the 

general transcultural transferability of constructs of mental disorders remains an area of ongoing 

debate—and with it the question of the transcultural validity of measures that are developed mostly in 

the West (Bhui, Mohamud, Warfa, Craig, & Stansfeld, 2003; Frounfelker et al., 2020; Paalman, Terwee, 

Jansma, & Jansen, 2013; Prince, 2008; Wells, Wells, & Lawsin, 2015; Werthern et al., 2019). In 

addition, as described, many people migrating to Western countries come from rather collectivist 

cultures where indirect communication is more prevalent than in most Western countries (Motti-

Stefanidi & Masten, 2020), which in turn could increase phenomena such as social desirability in 

response behavior. Furthermore, and not at all surprisingly, newly arriving young refugees often still 

have low language skills, which could evoke communicative misunderstandings, and they, unlike 

adolescents socialized in the West, might be generally less familiar with psychological test formats 

(Ehntholt & Yule, 2006). Taken together, these aspects pose a major challenge for valid screening of 

symptoms in young refugees. Referring to this, some authors recommend additionally assessing easily 

understandable and culturally less contentious domains such as sleep problems and general mood as 

another indicator of psychopathology (Bronstein & Montgomery, 2013; Horlings & Hein, 2018). In 
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this context, a possible association of symptom severity assessed by screening measures and levels of 

lower-threshold parameters (i.e., sleep parameters and mood) assessed in subsequent surveys could 

also be considered as predictive validity of the symptom measures in use for the specific population of 

young refugees. 

Approaches such as Ecological Momentary Assessment (EMA) are particularly well suited for 

assessing temporally volatile variables like sleep patterns and mood (Ebner-Priemer & Trull, 2009). 

Unlike traditional psychological questionnaire settings in which subjects are asked to provide 

retrospective information about a past time period, EMAs using new technologies (e.g., smartphones) 

attempt to minimize known psychological biases such as hindsight or recall bias (Ebner-Priemer 

& Trull, 2009). However, to the author's knowledge, smartphone-based EMA has not yet been used in 

the young refugee group, which raises the question of whether the EMA approach is feasible in this 

population. Previous meta-analytic findings indicate that children and adolescents in EMA studies, for 

example, may have lower compliance than adults (Morren, van Dulmen, Ouwerkerk, & Bensing, 2009; 

Wen, Schneider, Stone, & Spruijt-Metz, 2017)—in addition, there are the general challenges with 

young refugees described above. On the other hand, refugee communities in particular are often very 

familiar with smartphones as they constitute an important tool during migration (Mohr, Schueller, 

Araya, Ricardo, Gureje, Oye, & Montague, 2014). For this reason, the EMA approach for assessing 

variable, low-threshold indicators of psychological distress, such as sleep parameters and mood, could 

be a promising pathway. 
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Table 4. Overview of reviews (n1 = 3) summarizing studies investigating validated screening measures (n2 = 9) in asylum-seeking children and adolescents (n3 = 1945). 

Review Populations Symptoms Measures No. of original 
research studies 
(participants) 

Σ cumulative 
studies 
(participants) a 

Rassenhofer 
et al. (2016) 

Unaccompanied refugee youths 
in the Netherlands (age 8-20) 

Trauma history 
PTSS 
Internalizing symptoms 
Externalizing symptoms 

SLE (self) 
RATS (self) 
HSCL-37A (self), CBCL (proxy), TRF (proxy) 
HSCL-37A (self), CBCL (proxy), TRF (proxy) 

4 (920) b 4 (920) 

Gadeberg et 
al. (2017) 

Refugee youths in the 
Netherlands (4 studies with the 
same sample, age 8-20), the US 
(3 studies, age 7-25), Sweden 
(age 6-18), and Croatia (age 6-
15) 

Trauma history 
PTSS 
 
Internalizing symptoms 
 
Externalizing symptoms 

SLE (self) 
RATS (self), IES (self), CPSS-I (self), PTSS-C 
(interview), UCLA (interview) 
HSCL-37A (self), YSR  (self), CBCL (proxy), 
TRF (proxy) 
HSCL-37A (self), YSR  (self), CBCL (proxy), 
TRF (proxy) 

9 (1945) 9 (1945) 

Horlings & 
Hein (2018) 

Refugee youths in the 
Netherlands (4 studies with the 
same sample, age 8-20), the US 
(3 studies, age 7-25), Sweden 
(age 6-18), and Croatia (age 6-
15) 

Trauma history 
PTSS 
 
Internalizing symptoms 
 
Externalizing symptoms 

SLE (self) 
RATS (self), IES (self), CPSS-I (self), PTSS-C 
(interview), UCLA (interview) 
HSCL-37A (self), YSR  (self), CBCL (proxy), 
TRF (proxy) 
HSCL-37A (self), YSR  (self), CBCL (proxy), 
TRF (proxy) 

9 (1945) 9 (1945) 

Note. Only reviews focussing exclusively on children and adolescents were considered for this overview. Reviews that only partly included studies on children and adolescents were 
excluded. CBCL = Child Behavior Checklist, CPSS-I = Child Posttraumatic Stress Disorder Symptom Scale, HSCL-37A = Hopkins Symptom Checklist 37 for Adolescents, IES = Impact of 
Event Scale, PTSS-C = Posttraumatic Stress Symptoms in Children, RATS = Reactions of Adolescents to Traumatic Stress, SLE = Stressful Life Events, TRF = Teacher Report Form, UCLA 
= UCLA PTSD Index for DSM-IV, YSR = Youth Self Report, PTSS = Posttraumatic stress symptoms. 
a Here, all different studies and their participants are counted across the reviews. If several studies report on the same sample, participants are only counted once. 
b Here, all 4 studies draw from the same sample. 
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2.5 Special considerations for working with interpreters 
 

As described in the previous part, language difficulties can pose challenges to clinicians in both 

screening and treatment settings. International guidelines recommend the use of language mediators 

for these situations (National Institute for Health and Care Excellence, 2018). The little available 

evidence to date on treatment effectiveness involving interpreters presents a mixed picture: While the 

first post-hoc analyses found no differences in effectiveness between the groups with and without 

interpreters (Ardenne, Ruaro, Cestari, Fakhoury, & Priebe, 2007; Brune, Eiroá-Orosa, Fischer-Ortman, 

Delijaj, & Haasen, 2011), a more recent analysis shows that the interpreter-assisted group was inferior 

(Sander, Laugesen, Skammeritz, Mortensen, & Carlsson, 2019). It should be noted that the first two 

studies employed interpreters with considerable professional experience in the psychosocial field and 

who were offered high-support context variables like supervision—in contrast, even before the Sander 

et al. (2019) analysis, authors had pointed out that employing untrained lay interpreters might 

adversely affect therapy outcomes (Hunt & Swartz, 2017). This is a crucial point, as certified or well-

trained interpreters are often not available in real-life care settings for many languages of interest in 

the context of flight and migration (Hanft-Robert, Römer, Morgenroth, Redlich, & Metzner, 2018). 

While the data base regarding the impact of interpreter inclusion on treatment effectiveness is 

already sparse, even fewer quantitative results exist for the impact on screening and diagnostic 

outcomes (Cecchet & Calabrese, 2011; Searight & Armrock, 2013). Most lines of argument and 

recommendations for working with interpreters in mental health services are based on qualitative 

interviews with stakeholders (mostly mental health professionals and interpreters), case reports from 

therapists working in the field, and position papers (e.g., Cecchet & Calabrese, 2011; Gartley & Due, 

2017; Tribe & Morrissey, 2004)—which is further illustrated by the umbrella review I conducted for 

this introduction that is based on a total of 8 reviews and 87 original studies (see Table 5). There, most 

authors emphasize that the involvement of (lay) interpreters could influence a number of diagnostic 

and therapeutic processes. First and foremost, role diffusion is mentioned as a potential challenge by 

several authors: On the one hand, in relation to the understanding of tasks and roles of therapist and 

interpreter (Morina, Maier, & Schmid Mast, 2010), for example, when a professional attitude is lacking 

on the interpreter's side or when therapists feel reluctant to work with interpreters or lack cultural 

competence (Paone & Malott, 2008; Trejo-Phillips, 2012); but also between interpreter and the young 

patients, for example, when the parties involved come from cultures where communication with 

children and adolescents is more directive (Rousseau, Measham, & Moro, 2011). Furthermore, because 

interpreters and patients share the same language, patients may turn to the interpreter rather than the 
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therapist as a primary confidant which might cause conflicts of loyalty (Miller, Martell, Pazdirek, 

Caruth, & Lopez, 2005; Morina et al., 2010). Moreover, if interpreters originate from the same country 

or region as the patient, they might have made similar adverse experiences, which could lead to 

reliving the trauma addressed in the given situation (Miller et al., 2005)—all of these issues are 

mechanisms that could also influence therapy and diagnostic outcomes. In addition, other potential 

influencing variables exist: Interpreters might omit cultural taboos in the translation process out of 

avoidance behavior (Rousseau et al., 2011), but these could be crucial for therapeutic or diagnostic 

outcomes. Lack of expertise on the part of lay interpreters could result in an inaccurate translation of 

specialized medical or clinical psychological information (Paone & Malott, 2008). And even before 

therapy, with respect to the selection of interpreters, sources of error arise, for example, when patient 

and interpreter speak the same language on paper, but de facto have very different dialects and exhibit 

difficulties communicating themselves during treatment (Kletečka-Pulker, Parrag, Drožđek, & 

Wenzel, 2019). 

Overall, it can be stated that there are a number of conceivable mechanisms that could alter 

both therapeutic and diagnostic processes and thus their outcome. However, as far as the author is 

aware, there is very limited quantitative data available to either substantiate or rebut these 

observations.
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Table 5. Overview of reviews (n1 = 8) summarizing studies (n2 = 87) investigating involvement of interpreters in (mental) health care settings.   

Review Populations Type of Studies Setting Emerging themes and challenges Recommendations 
No. of original 
studies 
(cumulative) 

Paone & Malott 
(2008) 

Interpreters and 
counselors 

Qualitative and 
quantitative 

Mental health 
counseling 

Counselor's fear regarding working with 
interpreters, interpreter competency, 
linguistic complexity, linguistic alterations, 
role exchange, professional knowledge and 
understanding, contextual knowledge 

Pre-session briefing 
Post-session debriefing 8 (8) 

Bauer & Alegría 
(2010) 

Interpreters and 
psychiatric 
professionals 

Qualitative and 
quantitative 

Psychiatric care Compromising psychiatric diagnoses, 
patient-provider interaction 

More research in the field 
as many results stem from 
findings from 1970-1990 

26 (31) 

Trejo-Phillips 
(2012)a 

Interpreters and 
therapists 

Qualitative and 
quantitative 

Psychotherapy 
for torture 
survivors 

Role diffusion, vicarious trauma, missing 
cultural competency on therapists' part – – 

Searight & 
Armrock (2013)  

Interpreters and 
mental health 
professionals 

Qualitative and 
quantitative 

Mental health 
settings 

Legal requirements, interpreter accuracy, 
diagnostic issues, the interpreter's role, 
ethical issues,  

More research in the field, 
above all: diagnostic 
accuracy, interpreter's 
impact on therapeutic 
rapport, impact of training 

35b (59) 
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Table 5. (continuation) 

Robertson (2014) 
Interpreters and 
mental health 
professionals 

Qualitative and 
quantitative 

Mental health 
settings 

Effectiveness of therapy, role of the 
interpreter, therapeutic alliance, therapists' 
experiences of interpreter roles, empathy 

Developing training for 
therapists and interpreters 

19 (72) 

Farooq et al. 
(2015) 

Interpreters and 
psychiatric 
professionals 

Qualitative and 
quantitative 

Old age 
psychiatry 

Potential overdiagnosis of psychotic 
disorders when employing interpreters, 
lack of well-trained interpreters, role issues 

More research in the field 4 (76) 

Sander et al. 
(2017)c 

Interpreters and 
mental health 
professionals 

Qualitative and 
quantitative 

Mental health 
settings 

Effectiveness of therapy as a function of 
interpreter use (no differences detected) 

Need for training 14 (81) 

Yick & Daines 
(2019) 

Interpreters and 
health 
professionals 

Only qualitative 
Health and 
mental health 
settings 

Technicalities of interpreting (unfamiliar 
terms, cultural understanding, etc.), 
balancing objectivity versus support and 
identification with client, emotionally 
charged stories, workplace stress, 
integrating the past with existential growth 

Debriefing, supervision, 
training, coping strategies 6 (87) 

Note. Only reviews focussing mainly on mental health care settings and the involvement of interpreters were included in this overview. This is why reviews that focused on 
(primary) health care settings in general (e.g., Brisset et al., 2013; Crosby et al., 2013; Flores, 2005; Sleptsova et al., 2014), on service utilization (e.g., Ohtani et al., 2015), or 
on collaborative care (e.g., Garcia et al., 2017) were excluded. 
a No full version of this dissertation was available upon request to the author which is why information might be incomplete. 
b In this review, the authors did not state which studies were included in their final selection of the review. Therefore, the reference list was screened for relevant titles. 
c This review was only available in Danish which is why it was only appraised cursory. 
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3. Description of the dissertation project 
 

3.1 Relevance and derivation of the research questions 
 

As outlined in the previous chapters, a growing body of research has emerged over the years 

from the initially sparse attention paid to the topic of young refugees' mental health in clinical 

psychological research. Findings on epidemiology, risk and protective factors, natural course of 

symptoms, and specifics in screening and diagnosis are becoming perceptibly more robust and 

accurate. For instance, the finding of elevated levels of psychological distress in asylum-seeking 

children and adolescents has been, by now, confirmed by a wide spectrum of studies. However, there 

are still areas that have received too little attention in previous research. This dissertation approaches 

some of these areas by specifically addressing three goals. 

First, starting with the baseline survey in 2017, this dissertation aims to track the mental health 

of young refugees who arrived in Germany in the wake of the 2015-2017 refugee crisis over a 1-year 

follow-up period. As described, no longitudinal findings exist on this topic from Germany or for this 

particular cohort to date—and the situation of these youth could potentially differ from that of 

previous years. Moreover, large inter-individual differences in trajectories have been described in past 

research and this investigation aims to contribute to further nuancing the overall findings. Second, 

building on the follow-up assessment, an EMA study among refugee youths will be conducted for the 

first time in this group, thus investigating its implementability and potential merits for further 

research. As described, a variety of challenges exist for valid symptom screening in young refugees and 

EMA could be a low-threshold approach for this. Finally, the area of interpreter-assisted mental health 

services will be empirically explored. Since there is a wide array of challenges that might alter 

diagnostic and therapeutic processes in interpreter-assisted mental health settings, screening results in 

this field will be further investigated. As most findings on the involvement of interpreters in mental 

health services are based on qualitative interviews, this will be undertaken with quantitative post-hoc 

analyses of screening results that can be thought of as a starting point for further quantitative 

investigations. 
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3.2 Research questions of the dissertation project 
 

Derived from the previously described objectives of the dissertation, the following questions arise. 

1) How do levels of psychological distress in young refugees who arrived in Germany during 

the 2015-2017 refugee crisis change within one year? Which trajectories are identifiable and 

what are predictors for levels of psychological distress at follow-up? This question was 

investigated using a prospective cohort study (publication 1). 

2) Is the Ecological Momentary Assessment (EMA) approach implementable in the young 

refugee group and what is the level of compliance with the protocol? Is there a relationship 

between questionnaire-assessed symptom levels and daily-reported low-threshold problems 

such as mood and sleep patterns? This question was investigated with an EMA pilot study 

among young refugees (publication 2). 

3) Are the reliability and other psychometric parameters of the Child and Adolescent Trauma 

Screen (CATS) comparable in the groups with and without interpreters? This question was 

investigated using a post-hoc analysis of cross-sectional CATS screening data among young 

refugees (publication 3). 
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4. Synopsis of the publications 

 

4.1 Executive summary of Publication 1: 1-year follow-up of the mental health and stress 

factors in asylum-seeking children and adolescents resettled in Germany 

Müller, L. R. F., Gossmann, K., Hartmann, F., Büter, K. P., Rosner, R. & Unterhitzenberger, J. (2019b). 
1-year follow-up of the mental health and stress factors in asylum-seeking children and adolescents 
resettled in Germany. BMC Public Health, 19(908), doi:10.1186/s12889-019-7263-6 

 

Background: Over the course of the 2015-17 refugee crisis, Germany advanced to Europe's largest host 

country for refugees, including a large number of (unaccompanied) refugee minors. Previous research 

has shown that young refugees experience a variety of traumatic experiences and are at substantial risk 

for developing mental disorders. The recent longitudinal studies on the course of symptoms regarding 

PTSS, depression, and anxiety suggest that the high symptom rates remain constant within the first 

years after resettlement. However, no findings from Germany exist yet.  

Methods: We conducted a prospective cohort study with N = 98 young refugees at T1 and N = 72 

adolescents at T2 (attrition rate: 26.5%). Baseline assessments took place in 2017 and follow-up 

assessments on average approximately one year later (M = 11.8 months, SD = 0.58). Participants were 

mostly male (n = 65, 90.3%) and unaccompanied (n = 47, 65.3%) and were half from Afghanistan (n = 

36, 50%). They were on average 17 years old (M = 17.32, SD = 1.93) and had lived in Germany for 

about 3 years (M = 2.87, SD = 0.74) at follow-up. We screened for experienced trauma, PTSS, 

depression, anxiety, and externalizing symptoms as well as post-migration factors both at baseline and 

follow-up. 

Results: At follow-up, 9.7% of the adolescents showed clinically significant scores for externalizing 

behavior, 16.7% for anxiety, 16.7% for depression, and 37.5% for PTSS. With the exception of 

externalizing behavior, there was a significant improvement in symptom severity with respect to all 

symptom measures between assessments. However, large inter-individual differences emerged with 

respect to symptom courses and mental health trajectories. Participants with unremarkable symptom 

courses (no symptoms at T1 and T2) ranged from 31.9% (PTSS) to 62.5% (anxiety), those with adapted 

symptom courses (symptoms at T1 and no symptoms at T2) ranged from 20.8% (anxiety) to 30.6% 

(PTSS), those with reacting symptom courses (no symptoms at T1 and symptoms at T2) ranged from 

5.6% (anxiety) to 6.9% (depression), and those with persisting symptom courses (symptoms both at T1 
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and T2) ranged from 9.7% (depression) to 26.4% (PTSS). Baseline symptom severity and asylum status 

were shown to be significant predictors of greater symptom severity at T2 in hierarchical multiple 

regression analysis. 

Discussion: Contrary to previous findings on symptom courses in refugee minors, symptom severity 

ameliorated between assessments in our sample. Decisions about the adolescents' asylum process 

appear to play an important role with respect to their levels of psychological distress. Since most of the 

adolescents were still living in high-support living arrangements at T2, the influence of 

accommodation type could not be analyzed, but the protective influence of high-support living 

arrangements is known from previous studies, which could additionally explain the improvement of 

symptoms in this sample. Despite general alleviation of symptoms, more than one third of the sample 

still showed clinically significant rates of PTSS at T2, which is why dissemination and implementation 

of appropriate treatments is crucial. Limitations of the study include the small sample size and the 

convenient nature of the sample. 

 

4.2 Executive summary of Publication 2: A pilot study on ecological momentary 

assessment in asylum-seeking children and adolescents resettled to Germany 

Müller, L. R. F., Gossmann, K., Schmid, R. F., Rosner, R. & Unterhitzenberger, J. (2021a). A pilot study 
on ecological momentary assessment in asylum-seeking children and adolescents resettled to Germany: 
Investigating compliance, post-migration factors, and the relation between daily mood, sleep patterns, 
and mental health. PLOS One, 16(2), https://doi.org/10.1371/journal.pone.0246069 

 

Background: Young refugees in Western countries show high levels of psychological distress. 

However, most findings stem from investigations with retrospective questionnaires and the 

transcultural transferability of symptom measures is still debated. For example, we do not know 

whether these symptom measures manage, in terms of predictive validity, to reflect negative 

consequences in everyday life at a lower threshold and less culturally contestable level, e.g., in terms of 

mood and sleep parameters. Ecological Momentary Assessment (EMA) is a promising approach for 

this purpose, but it has not yet been used in the young refugee group, which is why implementability of  

and compliance with the protocol are unclear. 

Methods: Following a retrospective questionnaire assessment, we conducted an EMA study with 

N = 40 adolescent refugees over a period of 2 weeks with 3 measurement points per day. The 

questionnaires screened for PTSS, anxiety, and depression; in the subsequent EMA, participants rated 
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daily mood, sleep parameters, and post-migration factors on a daily basis. Building on a total of 

n = 680 measurements, data were analyzed using multilevel modelling. 

Results: Of 42 possible test time points over the study runtime, adolescents responded to a mean of 

M = 17 prompts (SD = 9.85), resulting in an overall compliance of 40.5%. Evening prompts were 

completed with the highest compliance (48.8%). In multilevel models, higher PTSS scores as well as 

higher anxiety scores were significantly associated with higher levels of low mood in daily life. Higher 

PTSS scores were also associated with lower sleep duration, and higher anxiety scores were associated 

with higher sleep duration. Depression symptoms were not associated with any of the parameters 

assessed in the EMA. 

Discussion: As the first EMA study with adolescent refugees, the approach showed promising results, 

although overall compliance was rather low as compared to studies with similar age groups. The 

association found between questionnaire-assessed symptom scores and outcomes in daily mood and 

sleep parameters suggest that the symptom measures in use might also have transcultural diagnostic 

value as they succeeded in reflecting consequences of higher symptom levels in everyday life. The 

findings underscore the need for therapeutic services for severely traumatized young refugees. 

Limitations of the study include the lack of a comparison group and the convenient nature of the 

sample. 

 

4.3 Executive summary of Publication 3: Screening for posttraumatic stress symptoms in 

young refugees. Comparison of questionnaire data with and without involvement of an 

interpreter 

 

Müller, L. R. F., Unterhitzenberger, J., Wintersohl, S., Rosner, R. & König, J. (2021b). Screening for 
posttraumatic stress symptoms in young refugees: Comparison of questionnaire data with and without 
involvement of an interpreter. International Journal of Environmental Research and Public Health, 
18(6803), https://doi.org/10.3390/ijerph18136803 

Background: The unprecedented number of young refugees with multiple traumatization in Western 

countries calls for brief and valid screenings to provide appropriate treatments to those individuals in 

need. However, in the field of refugees and migration, where groups of people are culturally and 

linguistically diverse, symptom measures are not available in all languages needed. Therefore, (lay) 

interpreters are often used in the practice of research, diagnostics and therapy. However, there are 
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hardly any quantitative data available so far that shed light on the influence of interpreters on 

therapeutic and diagnostic processes in the field of mental health services. 

Methods: We report on a post-hoc analysis of the Child and Adolescent Trauma Screen (CATS), 

whose psychometric properties were examined as a function of interpreter involvement in a sample of 

N = 145 young refugees. Screenings were conducted over the course of two studies, half with and half 

without interpreters. Analyses included the calculation of Cronbach's alpha and item-scale correlations 

for the total and subscales of the CATS in both groups as well as the calculation of a confirmatory 

factor analysis in the total sample. 

Results: The CATS total scale showed good internal consistency with Cronbach's α = 0.84. Internal 

consistencies of the subscales were, partially, in the non-acceptable range and did not differ statistically 

between the groups with and without interpreters, although descriptively the interpreter group tended 

to show higher internal consistencies in all subscales. Five items in the total sample (5 in the group 

without interpreters and 3 in the group with interpreters) had item-scale correlations ≤ 0.30. After the 

exclusion of items with low item-scale correlations, the results of the confirmatory factor analysis were 

acceptable. 

Discussion: The reliability of the CATS total scale was lower in our sample of culturally diverse young 

refugees than in its original validation, but still good. Differences in psychometric scores between the 

interpreter and no-interpreter groups were small and tended to favor the interpreter group. The 

common practice of using lay interpreters in screening situations does not appear to have a 

disadvantageous effect, at least in terms of measurement reliability. Limitations of the study include 

the post-hoc design and the fact that study participants could not be randomly assigned to the different 

groups.  
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5. Discussion and conclusions 
 

5.1 General discussion of study findings 
 

This dissertation in general and the publications presented addressed the mental health of 

young refugees in Germany. Specifically, building on a baseline survey with adolescents who migrated 

to Europe in the wake of the 2015-17 refugee crisis (Müller et al., 2019), three main research questions 

were explored through three subsequent studies. 

 The first research question (publication 1) aimed to elicit symptom trajectories within one year 

of the original baseline survey. Thus, to the author's knowledge, it was the first longitudinal survey 

with young refugees in Germany and the first to focus on adolescents who migrated during the refugee 

crisis. Contrary to previous comparable studies from other European countries (e.g., Jakobsen et al., 

2017; Jensen et al., 2014), the psychological distress of our sample decreased significantly with regard 

to most of the recorded symptoms (PTSS, depression, and anxiety). Significant predictors of greater 

symptom severity at follow-up were symptom severity at baseline and decisions on adolescents' asylum 

applications. In this regard, those adolescents who had not yet received a decision or had received a 

negative decision on their asylum application at follow-up exhibited the most severe symptoms and 

differed significantly from adolescents who had received a positive decision between assessments on 

most symptom outcomes recorded (PTSS, depression, anxiety). This once again illustrates the severe 

effects of the asylum process that have been previously reported in the literature (Heptinstall et al., 

2004; Jakobsen et al., 2017). Several lines of reasoning can be opened to the question of explaining the 

mitigating symptom trajectories in our sample: On the one hand, methodological artifacts and time 

effects such as regression to the mean (Zhang & Tomblin, 2003) do, of course, exist, but can never be 

completely avoided in this kind of research designs. On the substantive level, it can be assumed that 

the relatively large proportion of adolescents with positive asylum decisions (51 of 72 adolescents, 25 

of whom had positive decisions between assessments) may have contributed to the improvement in 

symptoms in the overall sample. In addition, the high-support accommodation arrangements in which 

most youths were still living at follow-up (45 of 72 youths in semi- or full-care units of youth welfare 

services; the remainder mostly with family members), may have played their part in the improvement 

of symptoms. Because the variance related to low-support living arrangements (e.g., centers for adults) 

was too small, i.e., no youths were transferred to such settings between assessments, this influential 

factor could not be adequately tested statistically. However, given previous research findings in which 

housing conditions have emerged as one of the most crucial risk or protective factors (cf. Part 2.1; 
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Höhne et al., 2020; Mitra & Hodes, 2019; O'Higgins et al., 2018), an influence on symptom 

improvement seems likely. Although the overall levels of mental distress declined within a year, two 

things must be noted: First, a substantial proportion of adolescents (e.g., more than one third with 

regard to PTSS) still had clinically significant symptoms at the time of follow-up, even though most of 

the adolescents had been living in a safe environment, had been living in Germany for almost 3 years, 

and most of them had been granted asylum. This points to the fact that PTSS are mental health 

conditions that do, without treatment, remain stable in a considerable proportion of youths which is in 

accordance with a recent 5-year follow-up study in Norway where depression, but not PTSS rates, had 

declined at follow-up (Jensen et al., 2019). Second, there were large inter-individual symptom 

trajectories with clusters of “unremarkable”, “adapted”, “reacting”, and “persisting”. Again, this finding 

is consistent with now some studies that identified large variability in trajectories among youth (Jensen 

et al., 2014; Montgomery, 2010)—which is why an individual case-by-case view, where the tendency of 

worsening symptoms is also possible, is critical. Taken together, the results of this study fall out of 

pattern compared to the bulk of the studies from the Introduction's review (cf. Part 2.3, Table 3). 

There, with the exception of the early Krupinski & Burrows (1986) study, symptom mitigation was 

reported only after a follow-up period of at least 5 years. However, the contextual factors described 

above (large proportion of positive asylum decisions, high-support living arrangements) may have 

differed from those of most comparable studies, which may partly explain the divergent findings in 

this publication. 

The second research question (publication 2) aimed at piloting the EMA approach in the 

group of young refugees. To the author's knowledge, there are isolated studies that have tested EMA-

like procedures such as daily diaries with young refugees (Holmes et al., 2017). However, at the time of 

this study, no smartphone-based EMA studies existed with young refugees, which offer a wider scope 

of possibilities through the use of new technologies (Ebner-Priemer & Trull, 2009). Accordingly, a 

main goal of the study was to determine the extent to which the procedure could be implemented in 

the target group in principle, and for this purpose, compliance with the EMA protocol was examined 

as a determining factor for its feasibility. It can be said that the identified compliance rate (40.5%) was 

considerably lower compared to that found in meta-analyses of EMA studies with children and 

adolescents (54.6% to 96.2%, Wen et al., 2017). Possible substantive reasons for this finding may be 

that the refugee adolescents were possibly not as familiar with psychological testing procedures in 

general as peers socialized in the West (Ehntholt & Yule, 2006; Paalman et al., 2013)—in an EMA 

study with adult refugees, the compliance rate of 55%, for example, was also rather low (Koch, Liedl, 

Takano, & Ehring, 2020). In addition, at the more procedural level, it can be said that compliance rate 
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in our sample might not be similar compared to other EMA studies with children and adolescents 

because, analytically, they have unequal starting conditions. For example, in existing studies, authors 

often exclude individuals with low compliance from the analysis—sometimes down to a response rate 

of < 50%—which, of course, has a beneficial effect on overall compliance rate (Heron, Everhart, 

McHale, & Smyth, 2017). In our sample, however, we excluded only a total of 4 adolescents with 

compliance rates < 5% (less than 3 completed prompts over the study runtime), which accordingly 

adversely affected the overall compliance rate. Considering both explanations, it can be said that the 

EMA approach might still be a promising means for assessing low-threshold symptoms or even 

symptom measures in daily life, but future implementations of the EMA approach might consider 

alterations like audio-assisted assessment tools (Morina et al., 2017) or including participants’ 

caregivers to monitor compliance to the study protocol. In addition, a second research question of the 

EMA study was to determine the relationship between symptom scores recorded in the questionnaires 

and low-threshold daily EMA parameters such as mood and sleep. With the exception of depression, 

all symptom outcomes (i.e., PTSS and anxiety) were associated with higher levels of poor mood as well 

as with some of the recorded sleep parameters (less sleep duration and higher sleep onset latency) in 

the subsequent EMA. This association may well seem intuitively expected, as this problem is a 

common phenomenon in PTSS and anxiety disorders (American Psychiatric Association, 2013). 

However, there is still an ongoing debate about the extent to which disorder categories in general and 

diagnostic instruments in particular have transcultural validity (Frounfelker et al., 2020; Paalman et al., 

2013; Wells et al., 2015). Against this background, the elicited association can also be interpreted in 

terms of evidence for the predictive or transcultural validity of the symptom measures used: 

Adolescents who reported higher levels of distress in the questionnaires were also shown to being 

influenced by it in daily real-life settings and based on culturally less contentious phenomena such as 

bad mood and sleeping problems (Bronstein & Montgomery, 2013).  

The third research question (publication 3) addressed the psychometric evaluation of the 

CATS in a pooled sample of underage refugees from two studies, the baseline study of this dissertation 

(Müller et al., 2019) and a pilot study (Unterhitzenberger et al., 2019) on trauma-focused cognitive 

behavioral therapy (TF-CBT; Cohen, Mannarino, & Deblinger, 2006). As described in the introduction 

of this thesis (cf. Part 2.5), rather few quantitative findings exist on the influence of interpreters on 

therapeutic and diagnostic processes in mental health settings. In our analysis, the groups with and 

without interpreters did not differ significantly from each other with regard to examined psychometric 

parameters (internal consistency, mean symptom scores, item-scale correlations). The internal 

consistency found in the total sample was good and results of the confirmatory factor analysis 
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performed were acceptable after exclusion of items with poor item characteristics, although in both 

cases lower than in the original validation of the CATS (Sachser et al., 2017). However, because our 

sample was a culturally diverse sample with participants from over 10 different countries, the deviation 

from the original study, which examined national samples, may not be too surprising. Although there 

were no statistical differences between the groups with and without interpreters —as a tendency, e.g., 

with respect to the reliability of all subscales of the CATS, the interpreter group showed consistently 

better scores. Nevertheless, even in the group with interpreters, the internal consistencies of some 

subscales were outside the acceptable range (especially avoidance and hyperarousal). This may be due 

to several reasons: Analytically, scales with only two items are not ideal (Kline, 2005); content-wise, of 

course, the questionnaires may have captured culturally inappropriate concepts or—despite the 

employment of interpreters—language difficulties may have occurred. Should the latter reason be 

decisive, it could be useful for the reliable recording of the subscales to resort to questionnaire versions 

prepared in advance and translated by professional interpreters, since the translation could be more 

elaborate and thus more accurate (Bhui et al., 2003). 

  

5.2 Implications 
 

 Some clinical and policy implications can be derived from the integration of the studies 

conducted. The scientific implications regarding further research gaps are discussed in a separate 

chapter (cf. Part 5.4). First of all, it can be stated that the findings regarding the high psychological 

distress of young refugees have gained further evidence through the studies conducted. Not only do a 

considerable proportion of young refugees in relatively well-established living conditions still show 

considerable levels of psychological distress (publication 1), this is also detectable in the young people's 

everyday lives in the form of poorer mood and less sleep (publication 2). At the same time, there is a 

large number of transitions and individual symptom trajectories (publication 1) for which indicators 

have been found (e.g., asylum procedures), but which could not be conclusively clarified (e.g., 

influence of youth welfare services). 

 Against this context, it seems useful to start by looking at the possible roles of youth welfare 

services in the young people's adaptation process. Youth welfare caregivers, at least in Germany, are 

usually the primary point of reference for young refugees in terms of issues concerning care, life 

organization and accommodation, especially in the first few years after arrival (Tangermann & 

Hoffmeyer-Zlotnik, 2018). Although the influence of youth welfare services compared to low-support 
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living arrangements could not be analyzed further in publication 1, the protective influence of high-

support housing conditions is known from other studies (O'Higgins et al., 2018). As a policy matter, 

therefore, it seems prudent to ensure that youth have access to high-support youth welfare services and 

living arrangements whenever possible, since basal needs are being met there and a fairly relevant 

proportion of the youths are, in terms of mental health, already experiencing benefits from it. 

However, given the high variability of symptom trajectories (publication 1), where late-onset 

symptomatology is also possible, repeated screening and monitoring of symptomatology seems 

indicated to identify possible transition points in the adolescents' lives in a timely and targeted manner 

(Smid, Lensvelt-Mulders, Gerty, Knipscheer, Gersons, & Kleber, 2011). A conceivable alternative is 

that specially trained caregivers in youth welfare could take on this role in order to subsequently also 

provide support in initiating therapy which often poses a major challenge for asylum-seeking youths, 

given that they might be overrepresented in inpatient psychiatric care (Ramel, Täljemark, Lindgren, & 

Johansson, 2015) but underrepresented in psychotherapy services (Horlings & Hein, 2018). In this 

context, it can be stated that brief and professionally translated screening measures in the languages of 

origin, where the translation process is well elaborate, are the gold standard, ensuring cultural 

sensitivity of the measure and eliminating potential linguistic pitfalls (Bhui et al., 2003). However, if 

such translated versions are not available, the common practice of employing lay interpreters seems at 

least not to be disadvantageous (publication 3). Also, methods such as the EMA approach could be a 

valuable tool for youth care workers to assess needs, as asking for culturally non-controversial problem 

areas could generate initial indications of which youth should be further assessed for needs in more 

detail (publication 2). The EMA approach also seems promising in light of the fact that symptoms may 

be overlooked by caregivers in the normal course of care due to the adolescents' otherwise good 

adaptation (Mollica, Poole, Son, Murray, & Tor, 1997; Sack et al., 1993) 

 In addition to initiating treatment, caregivers can also act as a link to therapy in the form of 

being involved as an active agent, such as in TF-CBT (Cohen et al., 2006). In terms of effective 

treatment methods, several procedures have emerged as promising approaches in recent years (see 

Table 6). In the umbrella review I prepared for this dissertation, there are 7 reviews and meta-analyses 

with a total number of 60 studies (of which 23 controlled trials) and 4270 individuals. This shows the 

wide range of treatment approaches that have been examined, ranging from school and community-

based interventions to multimodal interventions to mental health counseling to systemic interventions 

and cognitive behavioral therapy. However, it must be said that only three of the reviews systematically 

report effect sizes (Eberle-Sejari, Nocon, & Rosner, 2015; Nocon, Eberle-Sejari, Unterhitzenberger, & 

Rosner, 2017; Tyrer & Fazel, 2014), with values as high as .31 (school and community-based 
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interventions, Tyrer & Fazel, 2014) and .88 (Nocon et al., 2017) in terms of comparisons to the control 

group. In, by far, the most comprehensive analysis (Nocon et al., 2017), only 2 of 11 studies with 

comparison groups showed significant results (Ehntholt, Smith, & Yule, 2005; Tol et al., 2012)—the 

latter of which was not realized in a Western host country but in a war-affected region in Sri Lanka 

(Tol et al., 2012). More recent analyses (Demazure, Gaultier, & Pinsault, 2018; Hettich, Seidel, & 

Stuhrmann, 2020; Mitra & Hodes, 2019) included mainly case studies in this regard, in places, making 

a rigorous appraisal of treatment effectiveness difficult. Therefore, it must be stated that the number of 

studies on therapy programs that have proven to be effective is still rather thin, despite the seven 

reviews that have emerged in the meantime. Nevertheless, promising therapy and prevention 

programs exist, which have been evaluated in recent studies, some of which are not yet included in the 

reviews. Among these, KIDNET (Ruf et al., 2010) and Mein Weg (“My way”, Pfeiffer, Sachser, 

Rohlmann, & Goldbeck, 2018) have the most robust evidence base, having demonstrated efficacy in 

rigorous randomized-controlled trials. TF-CBT (Cohen et al., 2006) has also shown promising results 

in an initial pilot study (Unterhitzenberger et al., 2019) and is overall one of the best evaluated 

therapies for children and adolescents with trauma sequelae (Cohen, Deblinger, & Mannarino, 2018). 

Procedurally, it can be said that treatment should be, if possible, embedded in stepped-care 

approaches, which are recommended especially for settings with low resources (Bajbouj et al., 2018; 

Horlings & Hein, 2018). In this way, they enable clinicians and caregivers to identify those at risk and 

ensure tailored treatment for the population under investigation.
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Table 6. Overview of reviews (N1 = 7) summarizing studies investigating mental health interventions (N2 = 60, of which controlled trials, n1 = 23) for asylum-seeking 
children and adolescents (N3 = 4270). 

Review Populations Treatment types 
Treatments (for 
mental disorders) Results 

No. of studies 
included (of 
which 
controlled 
trials, 
participants) 

Σ cumulative 
studies (of which 
controlled trials, 
participants) a 

Tyrer & Fazel 
(2014) 

Unaccompanied and 
accompanied 

School and community-
based interventions No restriction 

Cohen's d between .31 (vs. control) 
and .93 (pre vs. post, for 7 studies) 

21 (12, 1694) b 21 (12, 1694) 

Eberle-Sejari et al. 
(2015) 

Unaccompanied and 
accompanied 

Psychotherapy and 
psychosocial 
interventions 

PTSD 
Cohen's d (pre vs. post) between 
.04 and 2.58 (for 10 studies) 10 (6, 640) 24 (14, 1871) 

Sullivan & 
Simonson (2015) 

Unaccompanied and 
accompanied 

School-based 
interventions No restriction 

No quantitative analyses 
conducted, partial improvements 
of symptoms reported in 11 out of 
13 studies 

13 (6, 871) 28 (15, 2363) 

Nocon et al. (2017) 

Unaccompanied and 
accompanied (including 
internally displaced 
minors) 

Psychosocial 
interventions 

PTSD, depression, 
anxiety, grief, 
general distress 

SMC (vs. control) between -.02 
and .88 (for 11 studies), only 2 of 
which were significant (.37 and .88, 
both CBT) 
SMC (pre vs. post) between .29 
and 1.94, combined pre-post SMCs 
not interpretable due to high 
heterogeneity 

23 (16, 2064) 37 (23, 3697) 
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Table 6. (continuation) 

Demazure et al. 
(2018) 

Only unaccompanied 

 
TF-CBT, systemic 
interventions, 
multimodal 
interventions, 
transcultural 
interventions 

No restriction 

No quantitative analyses 
conducted (mostly case reports), 
partial improvements of symptoms 
reported in 10 out of 17 studies 

17 (1, 65) 53 (23, 3747) 

Mitra & Hodes 
(2019) Only unaccompanied 

TF-CBT, CBT, mental 
health counselling PTSD 

No quantitative analyses 
conducted (mostly case reports), 
improvements of symptoms 
reported in 3 out of 4 studies 

4 (0, 311) 54 (23, 4051) 

Hettich et al. (2020) 

Newly arrived 
adolescent refugees 
(unaccompanied and 
accompanied) 

Psychosocial 
interventions within the 
first year after 
resettlement 

No restriction 

No quantitative analyses 
conducted (mostly case reports), 
partial improvements of symptoms 
reported in 7 out of 7 studies 

7 (0, 220) 60 (23, 4270) 

              
Note. Reviews that only partly included studies in children and adolescents were excluded (e. g., Turrini et al 2018), and so were reviews focussing exclusively on 
interventions employed in refugee camps or low and middle-income countries (see Jordans et al. 2009 for information in this matter) and practicioner reviews and 
reviews conducted in an unsystematic manner (e. g., Ehntholt & Yule, 2006; Fazel & Betancourt, 2017, Fazel, 2018, Horlings & Hein, 2018; Frounfelker et al., 2020). CBT = 
Cognitive behavioral therapy, PTSD = Posttraumatic stress disorder, SMC = Standardized mean changes, SMD = Standardized mean differences, TF-CBT = Trauma-
focused cognitive behavioral therapy. 
a Here, all different studies and their participants are counted across the reviews. If several studies report on the same sample, participants are only counted once. 
b Here, 5 controlled trials were conducted in refugee camps. 
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5.3 Strengths and limitations 
 

The studies conducted have several strengths and limitations. In addition to the findings 

illustrated in the previous chapters that can help to refine the overall evidence base in the mental 

health refugee context, it can be noted first of all that the respective studies primarily have novelty 

value: The studies each aimed to identify research gaps from the review of the current study situation 

at the time of study initiation and to close these gaps to some extent. For example, at that time there 

were no longitudinal studies with underage refugees in Germany and those young refugees who 

migrated to Germany in the course of the 2015-17 refugee crisis, there were no EMA studies with 

young refugees, and the quantitative study situation regarding interpreter use was (and still is) very 

scarce. An objective of the studies was to address these black spots and to give starting points for 

further research. If nothing else, this thesis has thereby attempted to contribute to the broader picture 

that continues to emerge in the context of minor refugee mental health research—from establishing a 

compendium of the current state of research on various subfields of the topic in the introduction to 

addressing the specific research questions in the form of three publications that have been taken up in 

the later part of this thesis. 

In addition, limitations can of course be identified on two different levels. On the one hand, on 

the micro-level of the individual sub-studies: Here, a central point is that the samples of all 

publications consisted of convenience samples, which, as is well known, can promote all kinds of 

biases (Pruchno et al., 2008). This is mainly due to the fact that all studies were outreach projects that 

did not have access to the overall register of refugee youth in Germany, rendering random sampling 

difficult. In addition, the samples in all publications were rather small, which partly prevented more 

in-depth analyses (e.g., confirmatory factor analysis for both subgroups in publication 3, influence of 

low-support living arrangements in publication 1). Also, some basic design-theoretical considerations 

could, partly, not be adhered to, such as the inclusion of an appropriate control group (e.g., native 

peers in publication 2, a third comparison group using professionally translated questionnaire versions 

in publication 3) or randomization to study conditions (publication 3). To some extent, this is due to 

the nature of the subject matter (publication 3)—linguistic competence, for instance, is difficult or 

impossible to manipulate experimentally—or to the pilot character of the study conducted where 

preliminary work was simply lacking and where investigating feasibility of and compliance with the 

study protocol was the major focus of the study (publication 2). In addition, on the macro-level of the 

overall thesis, there is the limitation that the studies conducted could naturally only address a small 

part of all existing research gaps and open questions in the field of clinical research with young 
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refugees. The elicitation of individual research questions usually opens up a whole series of further 

puzzles and it is up to future research to pursue these. The following section (cf. Part 5.4) describes in 

more detail how these limitations might be addressed in further research. 

 

5.4 Future directions 
 

Since the first more specific research on the mental health of children and adolescents with 

refugee experience in the 1980s, the scale and research base in this area has expanded significantly. 

Nevertheless, there are still areas where further research and related processes to be initiated can be 

identified—these result directly from the studies conducted on the one hand and from reviewing the 

existing literature in the entire field of the mental health of refugee minors on the other. 

First, it can be stated that the vast majority of epidemiological studies, regardless of whether 

they are screening or interview studies, are composed of convenient samples. These are known to 

promote selection biases that could distort the results in various conceivable directions (Pruchno et al., 

2008). One of the most comprehensive analyses with a representative random sample in this field has 

been done almost 15 years ago (Bean, Derluyn et al., 2007), other, more recent studies come about only 

sporadically and not in the same quality, because they are either register-based cohort studies 

(Norredam, Nellums, Nielsen, Byberg, & Petersen, 2018) or the screening instruments used do not 

have the same elaboration as those in older studies (Solberg et al., 2020). Therefore, further, large-scale 

studies are desirable, preferably in an institutionalized setting to warrant representativeness and 

random sample selection. Ideally, such projects incorporate longitudinal surveys in their design to 

further illuminate the large inter-individual variance in adolescents' symptom trajectories that has now 

been described in some studies (Jensen et al., 2014; Montgomery, 2010, publication 1) and to locate 

predictors of individual symptom trajectories. This may ultimately help to improve both primary and 

specific therapeutic care for young refugees in the host country. 

Following on from this, secondly, it can be stated that further research is needed on the 

effective treatment of young refugees. On the one hand, of a more structural nature: treatments that 

have been shown to be effective in recent years should be compiled in a new meta-analysis, similar to 

that of Nocon et al. (2017). Although more recent reviews also exist in this area, some of these lack 

exhaustive identification and rigorous appraisal of the most well-designed original studies as well as a 

quantitative assessment of a pooled effect size across therapies. On the other hand, the gap between 

science and practice should be narrowed by specifically planning dissemination and implementation 
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studies that can examine and, if necessary, facilitate the transition of promising therapy approaches 

into standard care. Such projects are currently realized in the form of stepped-care approaches (Rosner 

et al., 2020), which provide an efficient and tailored form of treatment and are thus particularly useful 

for areas where resources are limited. Lastly, more treatment modalities should be further investigated 

to broaden the spectrum of effective therapies at hand for this vulnerable population. 

Thirdly, further EMA studies with adolescent refugees might also be useful in this context. It 

was shown that higher symptom scores recorded in the questionnaire predicted worse mood and less 

sleep in the adolescents' everyday life, which can be understood not least as a component of the 

transcultural validation of symptom measures. Complementary to this, it would be useful to illuminate 

the reverse direction of effect—that is, whether and to what extent low-threshold parameters such as 

mood and sleep recorded in the EMA can also predict a subsequent assessment of higher psychological 

symptoms. Also, in light of the rather low compliance with the EMA protocol in our study, embedding 

the approach in the youth service context could be helpful as primary caregivers could assist in 

completing the EMA prompts. In this regard, future EMA studies with young refugees should consider 

incorporating conclusive interviews with the youth in order to shed light on the potential pitfalls and 

barriers to EMA implementation, as well as modifications such as audio-assisted assessment tools to 

reliably ensure a good understanding of the questions. In addition, the EMA approach in particular, 

which is well-suited for capturing temporally volatile variables, may also be valuable to further explore 

post-migration factors in the lives of youth that are known to influence the mental health of young 

refugees (cf. Part 2.1). Given that, in this area, the classification and assessment measures are often still 

very heterogeneous, it would be desirable to develop a uniform test battery for the assessment of post-

migration factors including resources and coping strategies that is validated for the target group, which 

would, in turn, facilitate comparability across studies. 

Finally, it can be said that further research seems to be necessary in the field of interpreter-

assisted diagnostics and therapy. On the one hand, in the form of evaluated trainings for language 

mediators, which aim at sensitizing (lay) interpreters for important aspects of therapy, imparting 

knowledge and generally preparing them for cooperation in therapy. By now, quite a number of 

authors have pointed out this gap (Cecchet & Calabrese, 2011; Hunt & Swartz, 2017; Searight 

& Armrock, 2013)—and a corresponding evaluation is currently in preparation in connection with a 

larger dissemination project (Rosner et al., 2020). Second, also in relation to further evaluating the 

extent to which the involvement of interpreters influences diagnostic and therapeutic processes: Our 

conducted post-hoc analysis is only a modest quantitative starting point for this, which should be 

complemented by further work including, among others, the comparison of the 
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interpreter-assisted screening modalities with a gold standard clinical interview. Especially in the field 

of interpreter-assisted mental health services, common research design principles such as 

randomization and control conditions are difficult to implement, since factors such as language 

competence, etc., can hardly be manipulated experimentally. Here, creative solutions have to be found 

and the whole spectrum of possibilities has to be exploited: For example, very early analyses from the 

1970s on this topic already relied on experimental manipulations with audio recordings to make the 

influence of the quality of interpreting on diagnostic results quantifiable (Marcos, 1979; Price, 1975). 

Considering that more than 40 years have passed since then and that technical developments offer far 

more possibilities, a rediscovery and further development of these early research efforts, among other 

methods, could be a promising pathway. 
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Background: Asylum-seeking children and adolescents (ASCs) who have resettled in Western countries show
elevated rates of psychological distress, including Posttraumatic Stress Symptoms (PTSS), depression, and anxiety.
Most longitudinal data suggest a relatively stable course of symptoms during the first years in exile. However, no
longitudinal examination of the mental health of ASCs, who resettled in Europe in the wake of the 2015–17
European migrant crisis, has been conducted so far.

Methods: A prospective cohort study looked at 98 ASCs who resettled in southern Germany throughout 2015–17.
They mainly came from Afghanistan, Syria, Eritrea, and Iraq. Baseline assessments were undertaken 22 months, on
average, after resettlement, and follow-up assessments 1 year thereafter. Seventy-two ASCs could be secured for the
follow-up. The measures included self-report questionnaires screening for PTSS, depression, anxiety, externalizing
behavior, and post-migration factors that were administered in an interview-like setting. Results were analyzed
using hierarchical multiple regression analysis.

Results: Participating ASCs reported on average eight potentially traumatic experiences and high levels of
psychological distress at baseline that had significantly declined at follow-up. At follow-up, rates of clinically
significant symptoms ranged from 9.7% (externalizing behavior) to 37.5% (PTSS). There was considerable individual
variation in symptom change resulting in multiple mental health trajectories. ASCs whose asylum applications had
been rejected presented significantly more symptoms than ASCs whose asylum applications had been accepted
between assessments. Baseline psychopathology and asylum status predicted follow-up symptom severity.

Conclusions: In contrast to earlier studies, the symptom severity in this sample of ASCs in Germany ameliorated
between assessments. Decisions on the asylum applications of ASCs are thought to contribute to the course of
symptoms. Since levels of psychological distress were still high, dissemination and implementation of appropriate
treatments for ASCs is crucial.
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Background
A constantly increasing number of people worldwide are
fleeing their homes on account of ongoing international
armed conflicts, political oppression or persecution, and
environmental changes [1, 2]. While most refugees resettle
in their home or in neighboring countries [3] there has
also been a substantial increase in asylum applications
throughout Europe in recent years, peaking in 2015 when
roughly 1.26 million people were registered as first-time
asylum applicants [4]. It is estimated that half of the refu-
gees and asylum-seekers worldwide [3] and nearly a third
in Europe [4] are minors, hereinafter referred to as
asylum-seeking children and adolescents (ASCs).
There is a growing body of research dedicated to the in-

vestigation of the mental health of ASCs who have resettled
in Western countries. So far, research on the psychological
distress levels of ASCs has clearly identified an elevated psy-
chopathology. Posttraumatic stress symptoms (PTSS) fol-
lowing the frequent experience of potentially traumatic
events are the most common mental health problem [5]. In
addition, ASCs present additional serious mental health
problems including depression, anxiety, and externalizing
behavior [6–8]. While numerous studies support the find-
ings of increased levels of psychological distress among
ASCs on a cross-sectional level [5, 9], very few longitudinal
investigations have been conducted so far. In essence, two
inverse courses of the mental health status of ASCs within
the process of post-resettlement seem feasible. Whilst symp-
tom levels may improve thanks to the absence of migration-
related adversities (e.g. war atrocities, deprivation) and the
experience of safety in the host country, it could also be ar-
gued that post-migration stressors may contribute to per-
petuating or even worsening the mental health status of
ASCs. In addition, PTSS have mainly been shown to be
mental health problems with a risk of chronification [10].
Hence, they may not simply diminish once the migration-
related adversities disappear.
So far, the scarce number of longitudinal studies have

yielded mixed results. Most studies that examine ASCs
during their first years in exile [11–15] report no or little
decline in symptoms over time, thereby supporting the
latter courses of symptoms. In contrast, some studies
that tracked their participants over the course of six [16]
to eight and nine [17] years after resettlement, revealed
some to considerable mitigation of PTSS and depression.
However, for the first study [16], levels of psychological
distress were shown to be chronic in nature later on [18]
with rates of clinically significant PTSS of 35% 12 years
after the ASCs first arrived in the host country. More-
over, in both cases, the rates of clinically relevant symp-
toms, including PTSS and depression, exceeded the
levels of psychological problems in community samples
reported elsewhere [19, 20]. Overall, this illustrates the
stable nature of increased levels of psychological

symptoms in ASCs in terms of a variety of mental health
problems.
Nevertheless, several studies have pointed out the sub-

stantial variation in symptom levels in longitudinal stud-
ies which results in the various mental health
trajectories reported in these studies [13, 17, 21, 22]. For
instance, in a two-year follow-up study on unaccompan-
ied ASCs in Norway, 40.4% of those with clinically sig-
nificant PTSS at baseline decreased to below cut-off at
follow-up, yet, at the same time, 47.8% of those with no
clinically significant PTSS at baseline increased to above
cut-off at follow-up [13]. Late-onset posttraumatic stress
disorder (PTSD) has also been described by Smid and
colleagues [23] where 18% developed clinically signifi-
cant PTSS after a preceding period of unremarkable
symptoms. Montgomery [17] attempted to categorize
the course of symptoms among ASCs. This resulted in
four distinct trajectories: (a) unproblematic at both as-
sessments (hereinafter referred to as unremarkable), (b)
problematic at first assessment only (hereinafter referred
to as adapted), (c) problematic at follow-up only (here-
inafter referred to as reacting), (d) problematic at both
assessments (hereinafter referred to as persisting).
On a cross-sectional level, exposure to pre-migration

violence and trauma, female sex, and being unaccom-
panied have repeatedly been found to be the major risk
factors for poorer mental health status in ASCs [24].
Moreover, further factors related to the post-migration
period (hereinafter referred to as post-migration factors)
have been shown to be associated with symptom levels
in ASCs but they have very rarely been investigated in
longitudinal studies [21]. Consequently, taking post-
migration factors into account might contribute to a bet-
ter understanding of the course of symptoms in ASCs
after resettlement.
To the authors’ knowledge, this is the first longitudinal

study on the mental health of ASCs to be conducted in
Germany and the first ever to draw on a sample of ASCs
who resettled in Europe in the wake of what is known as
the 2015–17 migrant crisis. During that time, Germany
became Europe’s largest host country for asylum-seekers,
including ASCs [4]. Cross-sectional research efforts indi-
cated high levels of psychological distress in this subgroup
[25, 26]. Moreover, in line with previous studies, our
cross-sectional assessment of ASCs in southern Germany
showed elevated levels of PTSS (56.1%), depression
(33.7%), and anxiety (38.8%) [27]. In this study, we aimed
to examine the longitudinal course of mental health symp-
toms 12months after the initial investigation. Specifically,
in line with earlier research, we (1) hypothesized that
symptom levels would remain unchanged over time. We
furthermore aimed to (2) examine trajectories of symptom
courses, and to (3) identify in an exploratory manner indi-
vidual (e.g. age), trauma-related and clinical (e.g. number
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of traumatic experiences), and post-migration (e.g. ap-
proval/refusal of asylum) factors that might predict the
symptom levels of ASCs at follow-up.

Methods
We used the STROBE statement [28] as a guideline for
reporting cohort studies when drafting the manuscript
of this study.

Procedure
This study is a prospective cohort study on the mental
health and stress factors of ASCs, carried out between
2017 and 2018. In 2017, we contacted ASC facilities,
refugee reception centers, and volunteers working in the
field throughout Bavaria, Germany in order to promote
this study among their clients. The original inclusion cri-
teria were: an asylum-seeking minor residing in
Germany for at least 3 months and written informed
consent from both participants and their legal guardians.
Power analysis was undertaken at baseline originally
using G*Power [29] in order to identify differences be-
tween accompanied and unaccompanied ASCs, and with
a moderate effect size of Cohen’s d = .5, a significance
level of α = .05, a test power of 1-β = .8, and an allocation
ratio of 1 to 2, resulting in a required sample size of N =
114. We had therefore recruited N = 112 ASCs for base-
line assessments, 14 of whom dropped out before com-
pleting the assessments. This resulted in an original
sample of N = 98 ASCs at baseline (T1) [27]. We calcu-
lated no additional power analysis prior to the follow-up,
but rather contacted all youths who had given their con-
sent to be contacted again in 2018 and arranged ap-
pointments with those who wished to participate in the

follow-up assessments (T2) which took place on average
12months (M = 11.8, SD = .58) after baseline. Altogether,
N = 72 ASCs were available for assessment at follow-up
(73.5% of the original sample). Of those lost to follow-up
assessment, 15 did not want to participate again, 10
could not be contacted or located anymore, and one
adolescent did not want to participate due to an urgent
mental crisis that was not related to participation in the
study. Figure 1 gives the participant flow.
All participants, as well as their parents or legal

guardians, had given their informed consent prior to
study participation at baseline but were asked to do so
again at follow-up. After contacting and setting up ap-
pointments, all measures were administered in an
interview-like face-to-face setting in a private room in
the adolescents’ residences. All interviewers were
bachelor-level psychologists and were in their master’s
program by the time of the respective assessments.
They had been trained and were being supervised by
experienced and licensed clinicians in the context of
trauma and refugees (JU, RR) at all times. If the partici-
pants did not have sufficient language proficiency, in-
terpreters were on hand but were not needed. The
interviews began by clarifying the study aims, informing
the participants about the obligation of the profes-
sionals involved to uphold confidentiality, and stressing
the voluntary nature of participation. All participants
were given information about psychosocial services in
the vicinity. The researchers provided immediate psy-
chological support in the event of any distress caused
by the assessment among the participants. However, no
emergencies occurred during the study. Participants
were given a 20-euro voucher as an incentive.

Fig. 1 Flow diagram of the participating ASCs
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The study was approved by the university’s ethics board
in December 2016 (ethics approval number: 2016/23).

Participants
Seventy-two ASCs were analyzed at follow-up. The ma-
jority were boys (n = 65, 90.3%), of Islamic faith (n = 59,
84.3%), unaccompanied (n = 47, 65.28%), and attending
school in Germany (n = 64, 88.9%). Half of the partici-
pants came from Afghanistan (n = 36, 50%), further
major countries of origin were Eritrea (n = 9, 12.5%),
Syria (n = 8, 11.1%), and Iraq (n = 7, 9.7%). Most partici-
pants were living in either semi-care (n = 27, 37.5%) or
full-care units of the Child and Youth Welfare System
(n = 18, 25%), in an apartment with some family member
(n = 18, 25%), or in an apartment on their own (n = 8,
11.1%). The asylum applications of most participants
had been accepted (n = 51, 71.8%), 25 of which had been
accepted between baseline and follow-up assessment
(34.7%). Another 16 participants’ applications had been
declined (22.5%), and another five applications were
pending (6.9%). The mean age was 17 (M = 17.32, SD =
1.93) and participants had been living in Germany for al-
most 3 years (M = 2.87, SD = 0.74). Thirteen participants
(18.1%) had undergone some sort of psychosocial interven-
tion since their resettlement in Germany but did not differ
from those with no history of treatment in terms of psycho-
pathology. See Additional file 1: Table S1 for more informa-
tion on participants’ sociodemographic characteristics.
ASCs who had completed the baseline assessment but

had dropped out by follow-up did not differ from partic-
ipants included in the follow-up with regard to socio-
demographic data and mental health outcomes.

Measures
The same measures were used at baseline and at follow-
up. The socio-demographic background was queried via
the self-report. Besides common demographic data, we
also asked about any changes in placement, asylum sta-
tus, or psychosocial treatment that might have occurred
between baseline and follow-up. Moreover, the following
measures were administered in the German versions.
The Child and Adolescent Trauma Screen (CATS;

[30]) consists of two parts. First, participants were
shown a list of 15 potentially traumatic events and were
asked to indicate which of them they had ever experi-
enced (CATS trauma list). We added another four items
related to the experience of flight and resettlement
(deprivation for several days, dangerous journey (e.g. on
a crowded boat), imprisonment and abduction, and the
committing of acts of violence (voluntarily or involun-
tarily)). Second, respondents rated the frequency of
PTSS over the course of the previous 2 weeks (CATS
symptom scale) on a four-point Likert scale. The CATS
symptom scale ranges from 0 to 60, and its authors have

suggested a cut-off value of 21 as an indicator of clinic-
ally significant levels of PTSS. Lastly, respondents rated
the impairment caused by PTSS over the course of the
previous 2 weeks by means of five dichotomous items.
The CATS is based on DSM-5 criteria [31]. It has shown
good psychometric properties [30] and has been used
among ASC populations [32]. In this study, the inter-
item reliability of the CATS symptom scale was good
(20 items; α = .83).
The Hopkins Symptom Checklist-37 for Adolescents

(HSCL-37A; [33]) is a self-report questionnaire that
screens for internalizing symptoms such as anxiety and
depression, and externalizing behavior. Respondents
rated the frequency of symptoms over the course of the
previous month on a 4-point Likert scale. The subscales
are composed as follows: total score (range 37–148, cut-
off 63), depression (range 15–60, cut-off 33), anxiety
(range 10–40, cut-off 20), and externalizing cluster
(range 12–48, cut-off 19). The depression scale and the
anxiety scale add up to the internalizing cluster (range
25–100, cut-off 54). The HSCL-37A has been widely
used among diverse populations and shows good psycho-
metric properties [33]. In this study, inter-item reliability
for the constituent scales was as follows: total score (37
items, α = .89), depression (15 items, α = .86), anxiety (10
items, α = .78), externalizing cluster (12 items, α = .54),
and internalizing cluster (25 items, α = .90).
The Everyday Resources and Stressors Scale (ERSS,

Müller & Büter, unpublished scale) is a 20-item self-
report questionnaire designed to screen for the following
post-migration factors: experience of discrimination, so-
cial support within the family, social support in the host
country, language proficiency, and everyday resources
(all ranging from 1 to 4). One subscale has been derived
from the Everyday Discrimination Scale [34]. The other
subscales were composed by the construction of items
concerning relevant post-migration factors identified
through consensual literature research [24, 35]. The
ERSS is yet to be validated but it was successfully used
at baseline with α ranging from .71 to .77 [27]. In this
study, the inter-item reliability of discrimination (4
items, α = .45) and the social support in the host country
(5 items, α = .33) subscales were psychometrically unsat-
isfactory and were, therefore, excluded from the analysis.
The inter-item reliability of the other scales was as fol-
lows: social support within the family (3 items, α = .81),
language proficiency (3 items, α = .74), and everyday re-
sources (5 items, α = .68).

Statistical analyses
Data were analyzed using SPSS statistics, version 25. As
regards missing data, only nine single item values were
missing (0.2%) across all participants and mental health
outcome measures. The most conservative values were
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subsequently interpolated into these missing values.
First, descriptive statistics were run to analyze the study
sample with regard to socio-demographic data. Compari-
sons between groups (e.g. non-participants and partici-
pants) were conducted using χ2-statistics and independent
t-tests. Second, Pearson’s correlations were carried out be-
tween all continuous variables at both time points. Third,
paired-sample t-tests were used to examine differences in
numbers of traumatic experiences and mental health out-
comes between baseline and follow-up. Cohen’s d was cal-
culated in order to indicate the magnitude of effects. In
addition, the Reliable Change Index (RCI) was used to
compute the critical difference. Fourth, a set of ANOVAs
with Bonferroni-Holm post-hoc testing was conducted
with ‘change in asylum status between time points’ as the
fixed factor and mental health outcomes as the dependent
variables. The subgroups were categorized as follows: asy-
lum application pending or rejected at T2, asylum applica-
tion accepted both at T1 and T2, and asylum application
accepted between assessments. Finally, hierarchical mul-
tiple regression analysis was conducted in order to investi-
gate predictors of mental health outcomes at follow-up
(CATS symptom scale, HSCL-37A measures). Baseline
variables that were significantly correlated with follow-up
mental health outcomes were entered in a stepwise man-
ner in the subsequent regression analysis with follow-up
mental health outcomes as the dependent variables. We
used residualized change score modelling as a standard
approach to control for initial symptom levels (i.e., follow-
up values with baseline values taken into account). The
predictor variables that were entered in the regression
analysis included socio-demographic data (e.g. age), num-
bers of traumatic experiences, mental health outcomes,
and ERSS scales, all at baseline, as well as change in asy-
lum status as described above. Baseline mental health out-
come measures that were shown to be multicollinear to at

least one further predictor variable were excluded from
the analysis (according to VIF ≥ 3).

Results
Course of symptoms
Table 1 gives the numbers of traumatic experiences and
all mental health outcomes at baseline and follow-up. At
follow-up, the levels of clinically significant symptoms
(i.e., number of participants above cut-off values) ranged
from 9.7% (HSCL-37A externalizing cluster) to 37.5%
(CATS symptom scale). There was a major change in
symptom severity for all mental health outcome mea-
sures except for the externalizing cluster, t (71) = .35,
p = .73. All symptom reductions within 1 year were
found to be highly significant (on a significance level of
p < .001) and of moderate effect size (range: depression,
d = .41 to PTSS, d = .52). The numbers of traumatic ex-
periences did not change from baseline to follow-up, t
(71) = .67, p = .51, with an average of eight (M = 8.32,
SD = 2.92) reported potentially traumatic experiences at
follow-up. Symptom levels at baseline and follow-up
were significantly correlated, and these correlations were
moderate (range: PTSS, r = .41 to HSCL-37A total score,
r = .60). Altogether, except for the HSCL-37A total score
and externalizing cluster, the number of participants
with clinically significant symptoms (i.e., above cut-off
values) had declined significantly at follow-up.

Mental health trajectories
From the descriptive angle, all mean symptom change
scores showed considerable standard deviations, indicat-
ing a large variation in participants’ mental health trajec-
tories. Table 2 gives an overview of the trajectories of all
mental health outcomes over the course of 1 year.
Figure 2 illustrates these transitions for the CATS symp-
tom scale. Similar numbers of participants either showed

Table 1 Mental health outcome measures at baseline and follow-up and their change scores between time points for 72 ASCs

T1 T2

M (SD) Subjects above
cut-off n (%)

M (SD) Subjects above
cut-off n (%)

Change scoresa

M (SD) r b t (df) χb (df) d

CATS-TL 8.56 (2.96) 8.32 (2.92) −.19 (2.97) .48*** .67 (71) .08

CATS-SS 22.17 (9.68) 41 (56.9) 17.29 (9.17) 27 (37.5) −4.88 (10.26) .41*** 4.03*** (71) 5.46* [1] .52

HSCL-Tot 63.83 (13.76) 23 (31.9) 58.33 (12.65) 13 (18.1) −5.5 (11.93) .60*** 3.91*** (71) 3.70 (1) .42

HSCL-Dep 30.1 (7.82) 28 (38.9) 26.96 (7.7) 12 (16.7) −2.25 (4.79) .49*** 3.38*** (71) 8.86** [1] .41

HSCL-Anx 18.57 (5.69) 23 (31.9) 16.32 (4.13) 12 (16.7) −3.14 (7.88) .56*** 3.99*** (71) 4.57* [1] .45

HSCL-Int 48.67 (12.61) 23 (31.9) 43.28 (11.17) 11 (15.3) −5.39 (11.1) .57*** 4.12*** (71) 5.54* [1] .45

HSCL-Ext 15.17 (2.68) 4 (5.6) 15.06 (2.91) 7 (9.7) −.11 (2.68) .54*** .35 (71) .89 (1) .04
aNegative values represent improvement on the respective scale
bbetween T1 and T2
CATS-TL CATS trauma list, CATS-SS CATS symptom scale, HSCL-Tot HSCL-37A total score, HSCL-Dep HSCL-37A depression scale, HSCL-Anx HSCL-37A anxiety scale,
HSCL-Int HSCL-37A internalizing cluster, HSCL-Ext HSCL-37A externalizing cluster
*p < .05, **p < .01, ***p < .001
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unremarkable (n = 23, 31.9%) or adapted symptoms
(n = 22, 30.6%) between assessments. Nineteen (26.4%)
participants showed persisting clinically significant
PTSS, and eight (11.1%) participants fell within the
‘reacting’ category. Similar trajectories emerged for
the HSCL-37A. Most participants either showed unre-
markable (range: depression, n = 39, 54.2% to external-
izing cluster, n = 64, 88.9%) or adapted symptoms
(range: externalizing cluster, n = 1, 1.4% to depression
scale, n = 21, 29.2%). However, there were still large

proportions of participants with persisting (range: ex-
ternalizing cluster, n = 3, 4.2% to total score, n = 9,
12.5%) and reacting symptoms (range: internalizing
cluster, n = 3, 4.2% to depression, n = 5, 6.9%). More-
over, as can be seen in Table 2, RCIs indicated similar
proportions of change in symptom levels, with reli-
able improvement ranging from 19.4% (HSCL-37A
anxiety scale) to 29.2% (CATS symptom scale), and
reliable worsening ranging from 1.4% (HSCL-37A
anxiety scale) to 9.7% (HSCL-37A depression scale).

Table 2 Trajectories of mental health outcome measures over the course of one year among 72 ASCs

Unremarkable n (%) Reacting n (%) Adapted n (%) Persisting n (%) RCI Subjects improving acc.
RCI n (%)

Subjects worsening acc.
RCI n (%)

CATS-SS 23 (31.9) 8 (11.1) 22 (30.6) 19 (26.4) 11.06 21 (29.2) 5 (6.9)

HSCL-Tot 45 (62.5) 4 (5.6) 14 (19.4) 9 (12.5) 13.21 16 (22.2) 4 (5.6)

HSCL-Dep 39 (54.2) 5 (6.9) 21 (29.2) 7 (9.7) 8.94 15 (20.8) 7 (9.7)

HSCL-Anx 45 (62.5) 4 (5.6) 15 (20.8) 8 (11.1) 6.5 14 (19.4) 1 (1.4)

HSCL-Int 46 (63.9) 3 (4.2) 15 (20.8) 8 (11.1) 11.59 17 (23.6) 5 (6.9)

HSCL-Ext 64 (88.9) 4 (5.6) 1 (1.4) 3 (4.2) 5.09 2 (2.8) 2 (2.8)

Unremarkable = no symptoms at T1 and T2; Reacting = no symptoms at T1, symptoms at T2; Adapted = symptoms at T1, no symptoms at T2; Persisting =
symptoms at T1 and T2. RCI = critical difference according to reliable change index formula

Fig. 2 PTSS trajectories of 72 ASCs between baseline and follow-up assessments. Legend: Means and confidence intervals for PTSS trajectories of
the study sample. The horizontal line represents the clinical cut-off of 21 points (CATS symptom scale)
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Group differences
Unaccompanied and accompanied ASCs did not differ
significantly with respect to follow-up mental health out-
comes and symptom change scores. However, there were
significant main effects for change in asylum status with
regard to all follow-up mental health outcome measures,
except for the externalizing cluster, F (2, 69) = .98,
p = .26. Bonferroni-Holm post-hoc testing revealed that
participants whose applications were still pending or
rejected at follow-up showed significantly more symp-
toms than participants whose asylum applications had
been accepted between assessments. This association
was found to be the largest in terms of the internalizing
cluster, t (44) = 3.54, p < .01, and the magnitude of effects
proved to be large (range: PTSS, d = .79 to internalizing
cluster, d = 1.05). Table 3 gives the mean mental health
outcomes for ASCs whose asylum applications had been
accepted between assessments, ASCs whose applications
had been accepted already at baseline, and ASCs whose
applications were still pending or had been rejected at
follow-up.

Predictors of follow-up symptom levels
Next, we investigated which factors contributed to
follow-up symptom levels. Table 4 gives an overview of
the results of the hierarchical regression analysis. As can
be seen, baseline symptom scores were the most robust
single predictors for all mental health outcomes at
follow-up, except for the CATS symptom scale which
was mainly predicted by HSCL-37A depression scores, F
(1, 69) = 15.62, p < .001. They alone accounted for 20.7%
(HSCL-37A depression scale) to 33% (HSCL-37A total
score) of variance in the respective mental health out-
comes at follow-up. In addition to baseline symptom

scores, change in asylum status was found to predict all
mental health outcome measures, except for the exter-
nalizing cluster. It was the second most robust predictor
and accounted for 4.7% (HSCL-37A total score) to 8.1%
(HSCL-37A internalizing cluster) of variance in follow-
up symptom severity. Besides that, the only further pre-
dictor variable that contributed to variance in follow-up
symptom levels was ‘time since resettlement’. It
accounted for some 4% of HSCL-37A anxiety scores,
ΔR2

adj = .043, F (3, 67) = 6.05, p < .05.

Discussion
This study investigated the course and predictors of the
most common mental health outcomes among a cohort
of 72 ASCs predominantly from Afghanistan, Syria,
Eritrea, and Iraq who resettled in southern Germany in
the wake of the 2015–17 European migrant crisis within
their first years in exile. Hence, it is the first longitudinal
study on the mental health of ASCs in Germany and the
first ever on ASCs who resettled during this crisis. The
study demonstrated that levels of psychological distress
in ASCs were high, even almost 3 years after resettle-
ment and with two thirds of the participants having been
granted asylum. At the same time, it revealed a consider-
able change in symptom severity with respect to PTSS,
depression, and anxiety between baseline (on average 22
months after resettlement) and follow-up (1 year after
baseline assessment). Participants significantly improved
on all but one mental health outcome (the externalizing
cluster) that were covered in the study, and the magni-
tude of effects was moderate. Still, a substantial number
of the participants showed elevated psychopathology,
with rates of clinically significant symptoms ranging
from 9.7% (externalizing behavior) to 37.5% (PTSS) at

Table 3 Mean comparisons of mental health outcome measures at T2 between ASCs in terms of asylum application status

(1) Asylum application accepted
between assessments, n = 25

(2) Asylum application accepted
both at T1 and T2, n = 26

(3) Asylum application pending
or rejected at T2, n = 21

ANOVA main effect
asylum status F (df )

t (df)a

M (SD) M (SD) M (SD) da

CATS-SS 14.2 (9.68) 16.92 (9.35) 21.43 (8.52) 3.87* (2, 69) 2.87*

(44)
.79

HSCL-Tot 54.32 (10.84) 57.85 (14.01) 63.71 (11.45) 3.4* (2, 69) 2.85*

(44)
.84

HSCL-Dep 24.4 (5.8) 26.04 (8.33) 31.14 (7.48) 5.22** (2, 69) 3.44**

(44)
1.02

HSCL-Anx 14.72 (3.68) 16.31 (4.07) 18.24 (4.07) 4.55* (2, 69) 3.08*

(44)
.91

HSCL-Int 39.12 (8.97) 42.35 (11.67) 49.38 (10.71) 5.6** (2, 69) 3.54**

(44)
1.05

HSCL-Ext 15.2 (2.53) 15.5 (3.41) 14.33 (2.63) .98 (2, 69) −1.14
(44)

−.34

aBetween (1) and (3)
CATS-SS CATS symptom scale, HSCL-Tot HSCL-37A total score, HSCL-Dep HSCL-37A depression scale, HSCL-Anx HSCL-37A anxiety scale, HSCL-Int HSCL-37A
internalizing cluster, HSCL-Ext HSCL-37A externalizing cluster
*p < .05 (adjusted level of significance according to Bonferroni-Holm, p < .0167)
**p < .01 (adjusted level of significance according to Bonferroni-Holm, p < .003)
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follow-up, indicating a considerable need for profes-
sional support. The attrition rate from baseline to
follow-up was 26.5% and was, therefore, comparable to
the rates reported in studies with similar follow-up pe-
riods where attrition rates ranged from 19.4% [13] to
39.1% [12].
The results of this study are contrary to most longitu-

dinal studies on the mental health of ASCs during the
first years after resettlement that found little or no
change in symptoms over time, indicating the stability
and chronicity of symptoms [11–15]. Most studies that
have reported an alleviation of symptoms either showed
poor methodological quality (i.e., retrospective assess-
ment of symptoms [36]), or had longer follow-up pe-
riods that tracked their participants over the course of
up to 9 years [17]. Hence, this study seems to be the first
prospective investigation using standardized measures to
report on the improvement in the mental health status
of ASCs during their first years in exile.
Given the somewhat unambiguous character of previ-

ous findings that suggest chronicity of symptoms in
ASCs, the question arises as to which factors might ac-
count for the change in symptom severity in this sample
of ASCs in Germany. Generally speaking, it is plausible
to say that at least some symptom changes may have oc-
curred on account of regression to the mean, a statistical

phenomenon commonly described in repeated measure-
ments designs [37]. In this context, the change in the
symptoms of ASCs may reflect natural variation (i.e.,
random error) in repeatedly measured values rather than
any real change triggered by actual symptom alleviation.
Regression to the mean seems to occur primarily follow-
ing particularly extreme measurements when it is more
likely that subsequent measurements of the same unit
will yield less extreme results [37].
However, one can also presume that real change has

occurred between baseline and follow-up assessments.
First, participants whose asylum applications had been
accepted between the two assessments showed signifi-
cantly fewer severe symptoms at follow-up on all but
one mental health outcome measure (the externalizing
cluster) than participants with rejected applications, and
the change in asylum status significantly predicted
follow-up symptom severity. Given the relatively large
number of participants who had their applications ac-
cepted at follow-up (n = 51, 71%) as opposed to a Nor-
wegian study on ASCs where roughly half of the
participants were rejected [12], it seems likely that this
disparity explains the current improved course of symp-
toms compared to the Norwegian sample with stable
courses. In this way, the current findings add to the
existing evidence suggesting an adverse effect of negative

Table 4 Hierarchical linear regression analysis for variables predicting CATS and HSCL-37A measures at follow-up

Step Included variable Ba SE Ba Stand. βa F change Overall F Adj. R2 change Total adj. R2

CATS-SS

Step 1 HSCL-Dep (T1) .47 .13 .40*** 15.62*** 15.62*** .173 .173

Step 2 Asylum statusb −3.02 1.19 −.27* 6.41* 11.63*** .06 .233

HSCL-Tot

Step 1 HSCL-Total (T1) .51 .09 .55*** 30.34*** 30.34*** .33 .33

Step 2 Asylum status −3.6 1.48 −.23* 8.53* 21.95*** .047 .374

HSCL-Dep

Step 1 HSCL-Dep (T1) .43 .1 .43*** 19.24*** 19.24*** .207 .207

Step 2 Asylum status −2.8 .96 −.30** 8.5** 14.91*** .077 .284

HSCL-Anx

Step 1 HSCL-Anx (T1) .36 .07 .50*** 31.01*** 31.01*** .3 .3

Step 2 Asylum status −1.42 .47 −.28** 8.48** 21.43*** .069 .369

Step 3 Time since resettlement −.11 .04 −.23* 6.05* 17.36*** .043 .412

HSCL-Int

Step 1 HSCL-Int (T1) .46 .08 .52*** 31.05*** 31.05*** .3 .3

Step 2 Asylum status −4.12 1.3 −.3** 10** 22.55*** .081 .381

HSCL-Ext

Step 1 HSCL-Ext (T1) .58 .11 .54*** 28.63*** 28.63*** .283 .283
afor the final model/step
basylum status interval-scaled: rejected or pending at T2, accepted both at T1 and T2, accepted between assessments
CATS-SS CATS symptom scale, HSCL-Tot HSCL-37A total score, HSCL-Dep HSCL-37A depression scale, HSCL-Anx HSCL-37A anxiety scale, HSCL-Int HSCL-37A
internalizing cluster, HSCL-Ext HSCL-37A externalizing cluster, T1 baseline assessment
*p < .05, **p < .01, ***p < .001
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asylum decisions on the mental health of ASCs [12, 38].
It is, however, worth noting that the biggest differences
in mental health outcomes were observed between those
whose applications were accepted between assessments
and those whose applications had been rejected at
follow-up. Participants whose applications had already
been accepted at baseline assessment still showed fewer
severe symptoms than those with rejected applications,
yet, these differences fell short of statistical significance.
Hence, it might be that the positive decision on an asy-
lum application constitutes a short-term protective fac-
tor that is superimposed by sustained psychopathology
and further post-resettlement hardships that emerged at
a later stage.
Apart from that, it also seems plausible that symptoms

were mitigated by the absence of migration-related adversi-
ties and the experience of safety in the host country. By the
time of follow-up assessments, most participants were resi-
dent in semi- or full-care units assisted by the Child and
Youth Welfare System, and only few participants (n = 8,
11%) were living on their own. Given the detrimental ef-
fects of low-support living arrangements that have been
demonstrated in different studies [12, 39], the mental health
status of ASCs might have improved because of the support
measures they were consistently receiving as opposed to,
for instance, Jakobsen and colleagues’ study where more
than 25% of the study sample were subsequently placed in
centers for adults without any specialized care [12]. Since
only a small proportion of the current sample had received
some form of psychosocial support—and as they did not
differ from those with no history of treatment— we can,
moreover, assume that symptom mitigation did not occur
on account of treatment effects. Quite the contrary, our re-
sults demonstrate that ASCs rarely receive the mental
health care they need.
Furthermore, in line with longitudinal data from the

Netherlands [11], baseline symptom scores were found
to be the most robust predictors of follow-up symptom
severity. With respect to PTSS severity at follow-up,
baseline depression scores turned out to be the major
predictor, an association that has also been repeatedly
reported in longitudinal studies [21]. Still, it is a remark-
able association of symptoms given that it has been re-
ported elsewhere that late-onset PTSD might be a
secondary consequence of the worsening of depressive
symptoms [23].
Besides baseline psychopathology and asylum status,

only one further predictor of follow-up symptom levels
could be derived. Time since resettlement accounted for
some variance in follow-up anxiety scores which reflects
the overall symptom improvement in this study over
time. However, it still has to be borne in mind that time
since resettlement merely accounted for small degrees of
variance in anxiety scores, and further post-migration

factors did not contribute to variance in follow-up symp-
tom scores. Quite the opposite, two scales of the ERSS
were excluded from the analysis due to low internal
consistency, arguably because the ERSS constitutes a
new measure that is yet to be modified and validated.
Therefore, post-migration factors were not found to be
the major predictors of follow-up symptom severity. More
standardized measures screening for post-migration fac-
tors in a concise manner are needed, and post-migration
factors should be examined more rigorously in future re-
search as they have rarely been taken into account in lon-
gitudinal investigations [21].
Despite the contrary finding on symptom mitigation, it

is worth noting that this study fits in with a number of
previous studies that reported considerable individual
symptom variation throughout the study runtime re-
gardless of the overall symptom course [13, 17, 22].
Symptom courses that appear to be stable at first sight
then transpire to have multiple trajectories. For instance,
in a Norwegian 2-year follow-up study there were
equally substantial groups of participants who either de-
creased to below or increased to above cut-off at follow-
up with regard to most mental health outcomes [13].
Similar trajectories have been described in this study,
with the ‘unremarkable’- and the ‘adapted’ groups being
the most prevalent. Unfortunately, no statistical analyses
could be conducted as to which factors predicted the
constituent trajectories because of the small subsamples.
So far, Montgomery [17] has documented that the num-
ber of pre-migration traumata differentiated the ‘unre-
markable’ from the ‘persisting’ type, whereas the
experience of stressful life events after resettlement dif-
ferentiated ‘adapted’ ASCs from those with ‘persisting’
symptoms. This is largely in line with the Norwegian
study where the increase in reported stressful life events
predicted worsening of PTSS [13]. Furthermore, a Dutch
study has found that late-onset PTSD (i.e., the ‘reacting’
type) was associated with older age, low levels of educa-
tion, and numbers of pre-migration traumata, the latter
of which were, however, fully mediated by depression
and anxiety scores [23]. In summary, the factors associ-
ated with the mental health trajectories of ASCs have
been detected sporadically but should be further exam-
ined in order to fully understand individual transitions.
Moreover, more studies that include longer follow-up pe-
riods are necessary in order to inform clinicians about the
natural history of symptoms. Both approaches could en-
able us to better monitor associated conditions in ASCs
and derive implications for tailored mental health care.

Limitations
Certain limitations should be borne in mind when inter-
preting the results of this study. Even though the attri-
tion rate from baseline to follow-up was rather low, one
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major drawback of the study is the small sample size. A
larger sample would have allowed for more nuanced stat-
istical analyses regarding different subgroups of the
current sample. Moreover, recruiting a random sample
would have resulted in enhanced representativeness be-
cause distortions on the basis of selection bias could have
been obviated. In addition, checklists instead of clinical in-
terviews were used which means that the determined rates
of psychological distress merely reflect an estimation of
psychopathology. Even though these measures have been
used broadly in research with ASCs and a good reliability
has been documented consistently in these studies, it still
deserves some consideration if cultural validity of these
measures can be assumed for this particular population.
Inquiring into the perceptions of ASCs with regard to the
cultural appropriateness of the measures could therefore
constitute a worthwhile addition to fathoming their overall
validity. Other areas of psychological problems could not
be covered nor were other potentially relevant factors
such as hope and coping styles that could constitute im-
portant sources of resilience in ASCs. Furthermore, there
were only two assessments, with the baseline taking place
almost 2 years after the resettlement of the ASCs. Conse-
quently, neither initial mental health transitions following
the very early stages of resettlement nor long-term symp-
tom changes could be examined. Finally, different inter-
viewers administered the follow-up assessments and the
baseline assessments. It is not, therefore, clear whether
any sort of experimenter effect might have occurred.
Given these limitations, the results of this study should be
generalized with caution to ASCs as a whole but may
function as a starting point for further long-term research.

Conclusions
We discussed several explanations for the significantly
decreased psychological symptoms in our sample of
ASCs after 1 year, including the impact of asylum status,
the experience of safety and current living arrangements,
and regression to the mean.
In conclusion, it is, on the one hand, somewhat promis-

ing to observe that a substantial number of the participat-
ing ASCs seems to show an improvement in symptoms,
and that, even 3 years after resettlement, most ASCs were
still living in specialized care units. On the other hand, the
current findings do not belie the fact that, despite im-
provement, the levels of psychological distress among
ASCs were still high and exceeded those reported in com-
munity samples [19, 20]. In addition, a shortage of mental
health care was documented, underlining the need for a
functional system for meeting the psychological needs of
ASCs, both on a community and on an individual level.
Psychosocial interventions should address the nexus be-
tween mental health problems on the one hand, and post-
migration stressors and acculturative hardships on the

other. As rates of PTSS, depression, and anxiety were high
and have been shown to be equally prevalent in the refu-
gee population [8], interventions should encompass ad-
dressing not only PTSS, but also depression and anxiety.
Even though it is, yet, a scarce number, there are several
interventions being put forward, including prevention
groups [32] and individual therapy [8, 40], that have
proved to be promising approaches. They should be inte-
grated into national health care systems, and preferably
embedded in stepped-care and cross-sectoral models as
suggested by Horlings & Hein [41] and Fazel & Betan-
court [42] in order to address the wide array of stressors
encountered by ASCs.
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Abstract

Background

Asylum-seeking children and adolescents (ASCs) resettled to western countries show ele-

vated levels of psychological distress. While research on the mental health of ASCs is

increasing, less is known about their day-to-day living experiences such as their daily mood,

sleep patterns, and post-migration factors. Moreover, no examination in situ, using smart-

phone-assisted ecological momentary assessment (EMA), has been conducted up to now

among ASCs. Furthermore, we do not know if screening measures succeed in reflecting the

daily mood of ASCs experienced in everyday life.

Methods

We undertook a smartphone-assisted EMA study over a two-week period with 3 measure-

ments a day. Participants were N = 40 ASCs from 10 different countries who had resettled

to Germany. They completed standardized questionnaires screening for history of trauma

and clinical symptoms (post-traumatic stress symptoms, depression, and anxiety) that were

carried out in interview-like settings, and they participated in the subsequent EMA where

they rated mood, sleep parameters, and post-migration factors on a daily basis. Multilevel

models of clinical symptoms, daily mood, and sleep parameters were computed based on a

total of 680 measurements.

Results

The multiply traumatized and highly distressed participants reported different levels of dis-

crimination, and various social activities and contacts in the EMA. The overall compliance

rate was shown to be 40.5%. Higher PTSS and anxiety scores were associated with lower
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levels of daily mood and poorer outcomes of some sleep parameters. Depression scores

were not associated with any of the variables assessed in the EMA.

Conclusions

Smartphone-assisted EMA among ASCs resettled to Germany proved to be implementable

despite a rather low compliance rate. Not only do ASCs show high symptom levels, they are

also affected by these symptoms in their daily lives. The results emphasize the need for con-

cise screenings and psychological treatment for this high-risk population. Limitations include

the convenient nature of the sample and the lack of a comparison group.

Introduction

Over the course of the years 2015 to 2017, at the peak of what became known as the European

migrant crisis, almost 500,000 asylum-seeking children and adolescents (ASCs) under the age

of 18 resettled to Germany [1–3]. Given the myriad of adversities that ASCs regularly experi-

ence in their home country and during different stages of flight [4,5], the screening of mental

health problems of ASCs resettled to western countries has been a major focus of clinical

research [6].

Whereas data on the rates of mental health problems of ASCs are appreciably increasing

and becoming more accurate, less is known about the day-to-day experiences of ASCs with

regard to domains such as post-migration factors, sleep patterns, and daily mood.

Moreover, most studies that focus on the everyday experiences of ASCs with regard to a

variety of domains are of cross-sectional, more specifically retrospective, nature in the sense

that participating ASCs were asked to rate their experiences over the course of a preceding

time period (e.g. four weeks) at a given point in time (e.g. [7,8]). Naturally, this procedure is

not specific to mental health research with ASCs but rather inherent to most non-experimental

psychological research in and of itself [9]. However, this approach bears some considerations.

In retrospective investigations, respondents might simply overlook past experiences, or these

experiences might be conflated with current sensations and cognitions [10]. This can result in

individuals recalling or rating their experiences differently from what they actually felt,

thought, or perceived in a given situation, a phenomenon commonly known as recall or hind-

sight bias [11,12]. In fact, there is some evidence to suggest that memory inconsistencies

among youths do appear regularly in psychological assessments, even with regard to severe

experiences such as trauma [13]. For instance, in a 12-month follow-up study with ASCs in the

Netherlands, 86.4% of the sample changed their response on at least one of the traumatic expe-

riences assessed in the study [14]—which is largely in accordance with the proportion deter-

mined in studies with non-migration populations [15]. New technologies, like ecological

momentary assessment (EMA), allow us to overcome some of these limitations. In EMAs, as

opposed to conventional questionnaire assessments, participants respond in situ to the out-

comes of interest using smartphones or comparable devices [16]. In doing so, respondents rate

their present perceptions rather than evaluating what has happened in the past. In fact, studies

that used the EMA approach have shown considerable discrepancy with retrospective exami-

nations regarding the frequency with which certain symptoms were reported. For instance, in

an EMA study with adult patients suffering from PTSD after childhood sexual abuse, partici-

pants reported roughly 50% more intrusions and flashbacks than in the subsequent retrospec-

tive investigation [17]. To date, however, little EMA research has been done among refugee
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youths. Although a study in Sweden examined intrusive memories in young refugees (age 16–

25 years) in a daily diary format [18], real-time smartphone-based EMA among minor refu-

gees has, to the authors’ knowledge, not yet been conducted. Some meta-analyses indicate that

EMA studies among children and adolescents might yield lower compliance rates than studies

among adults [19,20]. In addition, ASCs are likely to have lower language skills than native

youths and may generally be less familiar with psychological test formats [21,22]—which is

why we do not know whether the EMA approach is suitable for this population. Consequently,

a key objective of this pilot study was to test the EMA approach among ASCs and to investigate

their compliance to the EMA protocol as one aspect of its feasibility in this population.

Retrospective surveys indicate a wide range of post-migration factors that may affect the

mental health of ASCs in the host country and suggest that ASCs regularly experience hassles

regarding their asylum process [23,24], financial difficulties [23], and discriminatory incidents

[7,8], among others. A very comprehensive review on risk and protective factors in ASCs dis-

tinguishes post-migration factors at the individual, family and community levels and demon-

strates that lack of social support and resources in the host country and experiences of

discrimination were among the most important post-migration factors to be associated with

poorer mental health outcomes [25]. Ecological frameworks suggest that these post-migration

factors are heavily interlinked [26], and, along with migration-related adversities, might have a

cumulative effect on the mental health of ASCs [27]. Indeed, data from a Norwegian sample of

minor refugees support this link by showing that higher levels of social support not only had a

direct positive effect on mental health, but also had indirect positive effects on competence in

dealing with experiences of discrimination [28]. However, the extent to which ASCs experi-

ence daily post-migration factors such as social support, resources, and discrimination is still

unknown as assessed by real-time everyday data as these findings rely solely on retrospective

investigations and there are, to date, no EMA investigations. In order to gather information on

the most relevant aspects of the abovementioned post-migration factors in ASCs and as a pre-

cursor for a larger study that will look at the association between daily assessed post-migration

factors and daily assessed mood and symptom scores of ASCs, this pilot study aimed at giving

a first account of the as-is state regarding post-migration factors, daily mood, and sleep

patterns.

The main body of clinical research among ASCs demonstrates large numbers of potentially

traumatic experiences and high rates of psychological distress in this group, whereby posttrau-

matic stress symptoms (PTSS)/posttraumatic stress disorder (PTSD), depression, anxiety, and

sleeping problems appear to be the major mental health problems [6,27,29,30]. In addition, the

high rates of psychological distress seem to be stable over the course of the first years after

arrival in the host country [31], even though a recent publication reported on the improve-

ment of symptoms in a cohort of ASCs resettled to Germany [32]. However, it has been sug-

gested very early on that ASCs might show good adaptation in daily life despite high symptom

levels [33,34]. Primary caregivers might therefore simply overlook ASCs’ severe mental health

status because it seems as though ASCs were not affected in everyday life. In addition, clini-

cians in low-resources environments, such as the refugee context, rely on concise screening

measures that have mostly been validated in western countries [22]. While some may well be

validated—or at least have been broadly used—with ASCs at the symptom level, cross-cultural

validity of clinical screening measures remains an area of debate [35–37]. For example, we do

not know whether they have predictive validity at a culturally less disputable, and therefore

lower threshold and more easily retrievable, level in ASCs, that is, whether they succeed in

reflecting negative consequences in everyday life as assessed by real-time data on areas such as

daily mood and sleep problems. Even though we assume that standardized screening measures

are likely to reflect these consequences, as this association has been documented in different
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settings [38–41], it is yet to be tested in the context of ASCs that, as mentioned above, may be a

particular population where symptom levels might be high, yet, undetectable as demonstrated

in everyday outcomes. Taken together, these results reveal the severe situation facing ASCs in

western countries with regards to mental health issues, and the challenges for mental health

care systems and professionals to adequately deliver services.

As outlined above, using EMA to inquire into the day-to-day experiences of ASCs, such as

post-migration factors, daily mood, and sleep patterns, might constitute a worthwhile addition

to the retrospective screening of ASCs’ symptom levels that has already been established in

clinical research over the past few years. Accordingly, this pilot study aimed 1) to investigate

the compliance of smartphone-assisted EMA among ASCs by deploying it for the first time in

this group, 2) to depict the as-is state with regard to daily mood and post-migration factors of

ASCs in day-to-day life (e.g. with whom do the ASCs interact most in everyday life? What

activities do the ASCs pursue and enjoy in their daily lives? To what extent do they experience

discrimination during the day?), and 3) to identify the association between ASCs’ symptom

levels obtained by standardized questionnaire data and daily mood and sleep patterns obtained

by EMA data. Specifically, we hypothesized that ASCs with higher symptom levels show

poorer outcomes of daily mood and sleep parameters in everyday life.

Methods

We followed the reporting guidelines for EMA studies as outlined recently by Trull and

Ebner-Priemer [16,42] when drafting this manuscript.

Ethics statement

The study was approved by the ethics board of the Catholic University Eichstätt-Ingolstadt in

December 2016 (ethics approval number: 2016/23). An amendment for the original study was

granted in July 2018 (ethics approval number: 2018/5). All participants and, if they were under

18, their legal guardians gave their written informed consent to participate in the study.

Procedure

This study is an EMA study on ASCs’ experience of post-migration factors, and the association

of daily assessed mood and sleep patterns with the mental health of this population reported in

retrospective questionnaires. It was carried out in the summer of 2018 in Bavaria, Germany. It

is based on two pre-studies. Study 1 [43] was a cross-sectional mental health screening among

ASCs resettled to Germany conducted in 2017. Study 2 [32] was the 1-year follow-up of the

initial screening. In this study, we report on the EMA subsequent to the 1-year follow-up, and

link daily EMA data to standardized questionnaire data obtained from the 1-year follow-up.

Power analysis had been carried out prior to the baseline screenings in Study 1. According

to the power analysis, a total of N = 112 ASCs had been recruited initially, 14 of whom had

dropped out before completing the interviews, resulting in a sample of N = 98 ASCs for the

baseline screening in Study 1. All youths, who had participated in baseline assessments, were

contacted again in 2018. In this way, a sample of N = 72 ASCs could be secured for the 1-year

follow-up assessment in Study 2. As part of the follow-up assessments in Study 2, all partici-

pants were asked whether they wanted to participate in the subsequent EMA investigation. Of

these, 26 ASCs were not interested in participating in the EMA due to time issues or language

difficulties, resulting in a total of N = 46 ASCs who agreed to participate in this study. Six par-

ticipants were excluded from the analysis, due either to incomplete questionnaire data or

incomplete EMA forms (completed prompts <3). Accordingly, this study comprises a final
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sample of N = 40 ASCs who completed both the 1-year follow-up questionnaires and the

EMA, and were therefore included in the statistical analysis. Fig 1 shows the participant flow.

According to the inclusion criteria, ASCs who were under 18 when they entered the Euro-

pean Union and who had been resident in Germany for at least one year, were included in the

original study (Study 1). At every stage of the different studies (baseline screening, follow-up,

and EMA), participants and, in case of minors, their legal guardians were asked to give their

informed written consent for participation. The follow-up screenings with standardized ques-

tionnaires (Study 2) were carried out in a face-to-face interview-like setting by either bachelor-

level or master-level psychologists. See [32] for a more detailed account of the screening

procedure.

After the face-to-face assessment in Study 2, all participating ASCs were asked if they were

interested in taking part in the EMA study that took place over the course of two consecutive

weeks. Nine days, on average, elapsed between the mental health screening and the completion

of the first EMA prompt (M = 8.53, SD = 7.21, range 1–30). An additional inclusion criterion

for the EMA was sufficient language proficiency in order to understand the forms. If the ASCs

agreed to participate, they were given a programmed Android smartphone and were informed

about the study aims, the procedure, the obligation of all professionals involved to preserve

confidentiality, and the data privacy of the study. The authors clarified whether participants’

language proficiency was sufficient and went through all measures on an electronic tablet

device prior to study intake so as to ensure the correct understanding of the items and the

technical procedure. We designed the EMA as time-based monitoring with fixed-time sam-

pling using the Android application movisensXS, version 1.4.8 (movisens GmbH, Karlsruhe,

Germany). Since most participants still attended school, we chose fixed-time sampling in

order to guarantee that no prompt was going to occur during school time or during scheduled

afternoon activities. Throughout the day, three prompts occurred over a period of two conse-

cutive weeks, in the morning at 7.15 a.m., in the afternoon at 2.15 p.m., and in the evening at

9.15 p.m. Participants could choose to suspend any prompt for up to 25 minutes. If partici-

pants did not respond to a prompt, it re-occurred 3 times with a time lag of 5 minutes before

Fig 1. Participant flow chart. This chart shows the participant flow through different stages of study 1 (cross-sectional

mental health screening), study 2 (1-year follow-up screenings), and this study (EMA).

https://doi.org/10.1371/journal.pone.0246069.g001
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being counted as a missing. In order to enhance compliance, participants could contact the

researchers at any time if they experienced any technical issues or problems of comprehension.

In case of any mental or physical distress caused by the assessment, the researchers provided

immediate psychological support. However, no emergencies occurred in the context of this

study. At the end of the EMA, participants were given EUR 10, and the researchers retrieved

the smartphones and extracted the EMA data.

Measures

Standardized questionnaires. The sociodemographic characteristics were assessed by

self-report at the beginning of the face-to-face assessment. Asylum status, placement changes,

educational background in the country of origin, and previous psychosocial treatment were

covered in addition to common demographic variables. Furthermore, the following measures

were conducted in German during the interviews.

The Child and Adolescent Trauma Screen (CATS; [44]) consists of three parts. It assesses

potentially traumatic events (CATS trauma list) and the frequency of PTSS during the previous

two weeks (CATS symptom scale). The CATS trauma list originally comprises 15 items, and

we added 4 items that examine potentially traumatic events related to flight and resettlement

experiences (deprivation, dangerous journey, imprisonment and/or abduction, and the com-

mitting of violating acts (voluntary or involuntary)). In the CATS symptom scale, the partici-

pants rated the frequency of PTSS over the course of the previous two weeks on a 4-point

Likert scale. The CATS symptom scale consists of 20 items and its sum score ranges from 0 to

60 with a suggested cut-off value of 21 to indicate clinically significant levels of PTSS. The

CATS is based on the DSM-5 criteria for PTSD and has shown good psychometric properties

[45]. It has previously been used among the ASC population in a variety of studies [32,46,47].

In this study, the inter-item reliability of the CATS symptom scale was α = .81.

The Hopkins Symptom Checklist-37 for Adolescents (HSCL-37A; [48]) examines both inter-

nalizing symptoms such as depression and anxiety, and externalizing symptoms. We used the

included subscales for anxiety (range 10–40, cut-off 20) and depression (range 15–60, cut-off

33) as they represent two major symptom clusters among ASCs [27]. The frequency of the

symptoms was assessed over the previous four weeks on a 4-point Likert scale. The HSCL-37A

is a widely used questionnaire and has shown good psychometric properties for different pop-

ulations including ASCs. The inter-item reliability of the constituent scales in this study was as

follows: depression (15 items, α = .87), anxiety (10 items, α = .76).

Ecological momentary assessment (EMA). The German version of the Multidimensional
Mood Questionnaire (MDMQ; [49]) is a questionnaire on daily mood that, in its long version,

comprises 24 items which are rated on a 6-point Likert scale. Analogous to Wilhelm & Schoebi

[50], we modified the questionnaire for the EMA in order to guarantee an appropriate length

and tailor it to the language proficiency of the ASCs. Consequently, the modified MDMQ ver-

sion used in this study included 6 bipolar items rated by a visual analogue scale ranging from 0

to 100 where respondents were asked to indicate how they felt at that given moment. The

scales, each comprising 2 bipolar items, were as follows: good mood vs. bad mood, awake vs.

tired, calm vs. nervous. The bipolar items of the scales used during the EMA were happy $

unhappy and content $ discontent for the mood scale, alert $ tired and rested $ worn out

for the tiredness scale, and relaxed $ tense and calm $ nervous for the nervousness scale. The

term “very” was added to the endpoints of the visual analogue scales, and “0” represented the

“positive” endpoints (i.e. happy/content, alert/rested, and relaxed/calm) and “100” represented

the “negative” endpoints (i.e. unhappy/discontent, tired/worn out, tense/nervous) of the scales.

Beyond that, no other linguistic anchor points were added. The MDMQ is a widely used
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questionnaire and has already been utilized in EMA studies with a variety of populations [51]

including adolescents [52,53]. Within-person inter-item reliability for the mentioned scales in

this study was as follows, good mood vs. bad mood (2 items, α = .84), awake vs. tired (2 items,

α = .72), and calm vs. nervous (2 items, α = .74).

Since many ASCs present sleep problems [29,30], we assessed sleep functioning as addi-

tional aspects by quality of sleep, sleep duration, and sleep onset latency (i.e., time needed to

fall asleep). Participants rated sleep quality using a single item on a visual analogue scale rang-

ing from 0 (“very well”) to 100 (“very badly”), with lower numbers representing a more “posi-

tive” outcome. Furthermore, they rated sleep duration and sleep onset latency by stating hours

and minutes. These items were addressed exclusively in the mornings. We designed both daily

mood (MDMQ) and sleep parameters forms as forced-choice items.

In addition, the EMA examined everyday experiences regarding post-migration factors,

namely activities undertaken by the participants and their valence (as aspects of everyday

resources), the occurrence of social interactions and their valence (as aspects of everyday

social support), and experiences of discrimination. Participants recorded activities they had

undertaken since the last prompt in a single multiple-choice item and rated whether they

experienced them as pleasant or unpleasant on a bipolar visual analogue scale ranging from

0 to 100 where lower numbers represented a less pleasant specification of the item (with

“very pleasant” and “very unpleasant” as the linguistic endpoints). The same procedure was

applied to social interactions, where participants could first indicate with whom they had

contact since the last prompt. Participants could then state the person with whom they had

the most memorable interaction, and were asked to rate the valence of this interaction on a

bipolar visual analogue scale. Furthermore, experiences of discrimination were examined

using a modified 4-item version of the Everyday Discrimination Scale (EDS) [54] adjusted

to the EMA design, such that participants could state how often they had experienced differ-

ent discriminatory events since the last prompt (i.e., ‘being treated with less courtesy or

respect than youths without history of flight’; ‘people acting as if they thought I was not as

smart as youths without history of flight’; ‘people acting as if they were afraid of me; ‘being

threatened or harassed’). The operationalization of post-migration factors and sleep pat-

terns as well as their item formulation were based on consensual literature research pointing

to the most relevant aspects of these constructs [25,55,56] and consultation with experts in

the field. See S2 Table for the German EMA forms used in this study, and see S3 Table for

the translated forms.

Statistical analyses

Data were analyzed using SPSS statistics, version 25. Prior to analysis, the uncentered ques-

tionnaires and EMA data were analyzed using descriptive statistics. Next, all person-related

predictors (level 2) were grand-mean centered [57] in line with the recommendations by Ohly,

Sonnentag, Niessen, and Zapf [58]. We then performed random intercept models to examine

whether PTSS, depression or anxiety (level 2) were predictors of the mean levels of daily mood

(good mood vs. bad mood, awake vs. tired, calm vs. nervous) and sleep parameters (quality,

duration, and onset latency) (level 1). Based on the hierarchical structure of data, in which the

daily within-person variables (daily mood and sleep parameters) were nested in persons, we

performed random intercept models for each level 1 outcome variable [57]. Based on the null

models we calculated the intraclass correlations (ICC) in order to estimate the distribution of

variances for all level 1 variables. To test our hypotheses, all level 2 variables including main

effects (PTSS, depression, anxiety) and interaction effects (PTSS × depression, PTSS × anxiety,

depression × anxiety) were added simultaneously. The models included a random intercept.
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For the model fit, we used chi-square tests to examine the differences in the log likelihood

ratios and degrees of freedom between the null models and the main and interaction models.

Results

Sample characteristics

Forty ASCs were included in the final analysis. The majority were male (n = 34, 85%), members

of the Islamic faith (n = 34, 85%), had immigrated unaccompanied to Europe (n = 17, 43%),

came from Afghanistan (n = 20, 50%), and attended a public school in Germany (n = 27, 68%).

Most of the adolescents kept in touch with family members who were living in their home coun-

try at the time of the study (n = 35, 88%). The majority of ASCs were living in either semi-

(n = 14, 35%) or full-care facilities (n = 11, 28%) of the German child and youth welfare system

or were living with their families in private accommodation (n = 11, 28%). The asylum applica-

tions of most participating ASCs had been accepted (n = 28, 70%), even though the applications

of some participants had been rejected (n = 11, 28%) or were still pending (n = 1, 2%). The major-

ity had not received any kind of psychotherapeutic treatment (n = 32, 80%) since their arrival in

Germany, 5 ASCs had completed psychotherapy (12%), and 3 participants were receiving some

kind of therapeutic treatment at the time of assessment (8%). The mean age of the participating

ASCs was 17.5 years (SD = 1.88, range 13 to 20 years) and they had been living in Germany for

almost 3 years (M = 2.92, SD = .85). No differences regarding the sociodemographic characteris-

tics between the ASCs, who participated in the EMA and the ones who did not, were identified

using t-tests for independent samples with all p values above .07.

Participating ASCs had experienced a mean of almost 9 different potentially traumatic events

in their lifetime (M = 8.7, SD = 3.35). The proportion of individuals who scored above the clinical

cut-offs was as follows, CATS symptom score (n = 21, 52.5%), HSCL-37A total scale (n = 11,

27.5%), HSCL-37A depression scale (n = 11, 27.5%), and HSCL-37A anxiety scale (n = 9, 22.5%).

Participants in EMAs differed significantly from non-participants with respect to mental health

outcomes, such that participants showed higher levels of PTSS (CATS symptom score, t(70) =

2.44; p < .05), depression (HSCL-37A depression scale, t(70) = 2.94; p < .01), and anxiety

(HSCL-37A anxiety scale, t(70) = 2.13; p < .05). See S1 Table for further information regarding

demographics and mental health outcomes assessed using standardized questionnaire data.

Compliance with the EMA protocol. To allow for a sufficient intra-person variance in

EMA measurement points, only participants who responded to a minimum of 3 prompts were

included in further analyses. Overall, 42 EMA prompts occurred for each participant over the

course of the study, resulting in a total of 1680 prompts across all participants and measure-

ment points. Of those, participants dismissed a total of 123 prompts (7.3%), and responded to

a total of 680 prompts, 57 of which were incomplete (8.4%), resulting in an overall compliance

rate of 40.5%. Compliance rates were highly heterogenous ranging from 7.1% to 100% between

persons, and participants responded to an average of M = 17 prompts (SD = 9.85, range 3–42).

The measurement point with the highest compliance was the evening prompt (48.8%), compli-

ance rates in the morning and in the afternoon were 43.9% and 28.8%, respectively. Compli-

ance was not correlated with any of the symptom levels assessed in the study as identified by

correlation analyses with all p values above .31. Participants responded within 2.5 minutes, on

average (SD = 6.18), after the first prompt occurred and took 2 minutes to answer the EMA

questionnaire (M = 2.0, SD = 2.4).

EMA data on daily mood, sleep parameters, and post-migration factors. Table 1 gives

the descriptive statistics of the EMA data with regard to daily mood and sleep parameters. Par-

ticipants reported different levels of daily mood over the course of the day, ranging from

M = 41.9 (SD = 25.3) to M = 39.81 (SD = 28.07) for the mood scale, from M = 51.11
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(SD = 26.27) to M = 43.12 (SD = 27.99) for the tiredness scale, and from M = 40.28

(SD = 24.31) to M = 38.92 (SD = 26.3) for the nervousness scale. Their reported mean level of

sleep quality was M = 45.28 (SD = 23.41), and they reported an average of some 5 hours of

sleep a night (M = 5.42, SD = 2.55), and a latency of one hour, on average, to fall asleep

(M = 1.2, SD = 1.06).

Table 2 gives the descriptive statistics of the EMA data with regard to post-migration factors.

For social interactions, either virtually or in person, friends from the same country were indicated

most frequently as the most memorable social interactions (in the evening, n = 71, 27.6%; in the

afternoon, n = 33, 22.1%). In both cases this implied that the social interaction had occurred

since the last prompt. Siblings were indicated the least frequently as the most memorable interac-

tions both in the afternoon (n = 8, 5.4%) and in the evening (n = 17, 6.6%). Participants rated

their most memorable social interactions similarly in the evening (M = 29.53, SD = 25.77) and in

the afternoon (M = 27.58, SD = 25.29). Social interactions with fathers were rated as most pleas-

ant both in the evening (M = 9.22, SD = 7.95) and in the afternoon (M = 14.21, SD = 14.39).

Activities undertaken by the participants were reported in the evening only since most

ASCs were attending school. The most frequent activity reported by the participants was using

media such as listening to music or watching videos (n = 128, 50%) which was rated M = 28.45

(SD = 24.84) on the valence scale. Religious activities were the rarest activities (n = 52, 20.3%),

but were perceived the most pleasant (M = 13.75, SD = 14.2).

Across all prompts, participants reported 139 incidents of at least one discriminatory event

since the last prompt (8.5% of all queries), and a mean of some 5 discriminatory events over

the course of the study (M = 4.88, SD = 7.72). ‘Being treated with less courtesy or respect’ was

the most common incident both in the afternoon (n = 19) and in the evening (n = 43), whereas

‘being threatened or harassed’ was the rarest incident in the afternoon (n = 5), and ‘people act-

ing as if they were afraid of me was the rarest incident in the evening (n = 11).

Relation between symptom levels assessed using standardized

questionnaire data and daily mood and sleep parameters assessed using

EMA data

ICCs indicated that a considerable proportion of variance could be observed on the within-

person level: ρ = .46 for good mood vs. bad mood; ρ = .35 for awake vs. tired; ρ = .47 for calm

vs. nervous; ρ = .37 for quality of sleep; ρ = .49 for duration of sleep; and ρ = .49 for sleep onset

Table 1. Descriptive representation of daily mood (good mood vs. bad mood, awake vs. tired, calm vs. nervous) and sleep parameters (quality, duration, onset

latency) as reported by the participants (N1 = 40) at different points during the EMA (N2 = 680).

Morning a Afternoon a Evening a

Variables M (SD) range M (SD) range M (SD) range

Daily mood, M (SD)

good mood vs. bad mood b 41.9 (25.3) 0–99.5 39.81 (28.07) 0–100 40 (28.6) 0–100

awake vs. tired b 51.11 (26.27) 1–100 44.26 (27.2) 0–100 43.12 (27.99) 0–100

calm vs. nervous b 40.28 (24.31) 0–100 38.92 (26.3) 0–100 39.5 (27.21) 0–100

Sleep parameters, M (SD)

quality b 45.28 (23.41) 0–100 – – – –

duration in hours 5.42 (2.55) 0–12 – – – –

onset latency in hours 1.2 (1.06) 0–4 – – – –

a Across all participants and prompts.
b Assessed using a visual analogue scale whereby lower numbers represent more positive values, and higher numbers represent more negative values.

https://doi.org/10.1371/journal.pone.0246069.t001
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latency. For the model fit, we examined the differences in the log likelihood ratios and degrees

of freedom between the null models and the main and interaction models by chi-square tests.

As stated in Table 3, none of the chi-square tests for good vs. bad mood, χ2(6) = 9.68, p = .139,

awake vs. tired, χ2(6) = 8.62, p = .196, and calm vs. nervous, χ2(6) = 7.58, p = .271, proved to be

significant, indicating no significant difference between the null models and the main and

interaction models. For sleep parameters (see Table 4), differences between the null models

and the main and interaction models proved to be insignificant for quality, χ2(6) = 2.15, p =

.906, and highly significant for duration, χ2(6) = 18.61, p < .01), and onset latency, χ2(6) =

36.28, p < .001.

The results show that some symptom measures assessed in the standardized questionnaires

significantly determined the mean level of daily mood (see Table 3). Higher levels of PTSS

Table 2. Descriptive representation of post-migration factors (social interactions, activities undertaken, discrimination) as reported by the participants (N1 = 40) at

different points during the EMA (N2 = 435).

Afternoon Evening

Variables Total occurrences a n
(%)

Valence b M
(SD)

Total occurrences a n
(%)

Valence b M
(SD)

Most memorable social interaction 149 27.58 (25.29) 257 29.53 (25.77)

Mother 19 (12.8) 20.32 (27.55) 50 (19.5) 18.14 (20.67)

Father 20 (13.4) 14.21 (14.39) 18 (7.0) 9.22 (7.95)

Siblings 8 (5.4) 22.5 (17.97) 17 (6.6) 21.65 (25.34)

Other relatives 11 (7.4) 45.7 (23.25) 20 (7.8) 38.4 (23.93)

Friends from my home country 33 (22.1) 25.73 (21.39) 71 (27.6) 38.72 (25.38)

German friends 24 (16.1) 28.33 (25.79) 24 (9.3) 30.87 (27.94)

Professionals (e.g. caregivers) 18 (12.1) 46 (30.97) 18 (7.0) 33.17 (24.26)

Another person 16 (10.7) 26.37 (24.7) 39 (15.2) 32.85 (28.32)

Activities undertaken – – 256

Sport – – 98 (38.3) 19.63 (21.57)

Religious practices (e.g. praying) – – 52 (20.3) 13.75 (14.2)

Listening to music or watching a movie – – 128 (50.0) 28.45 (24.84)

Educational activities (e.g. reading, doing homework) – – 62 (24.2) 27.37 (22.95)

Another activity – – 67 (26.2) 28.51 (25.06)

Discrimination–Being treated with less courtesy or respect than youths without

history of flight

149 260

No such incident 130 (87.2) 217 (83.5)

At least one incident 19 (12.7) 43 (16.5)

Discrimination–People acting as if they thought I was not as smart as youths

without history of flight

149 260

No such incident 136 (91.3) 234 (90.0)

At least one incident 13 (8.7) 26 (10.0)

Discrimination–People acting as if they were afraid of me 149 260

No such incident 143 (96.0) 249 (95.8)

At least one incident 6 (4.0) 11 (4.2)

Discrimination–Being threatened or harassed 149 260

No such incident 144 (96.6) 244 (93.8)

At least one incident 5 (3.4) 16 (6.2)

Note. Post-migration factors were queried in the afternoon and in the evening only which is why morning prompts are not displayed.
a Across all participants and prompts.
b Assessed using a visual analogue scale whereby lower numbers represent more positive values, and higher numbers represent more negative values.

https://doi.org/10.1371/journal.pone.0246069.t002
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were significantly associated with higher levels of bad mood (γ = 1.23, t(31) = 1.925, p < .05).

The same was true for anxiety (γ = 2.65, t(32) = 2.021, p < .05), indicating that ASCs with

higher ratings of PTSS and anxiety showed higher levels of bad mood. Anxiety was the only

Table 3. Multilevel models predicting daily mood (good mood vs. bad mood, awake vs. tired, calm vs. nervous).

Good vs. bad mood Awake vs. tired Calm vs. nervous

Fixed effects Estimate (SE) p Estimate (SE) p Estimate (SE) p
Intercept 35.61 (4.84) < .001�� 44.33 (4.30) < .001�� 34.09 (4.85) < .001��

PTSS 1.23 (.64) .032� .86 (.57) .070 1.30 (.64) .025�

Depression -1.14 (.96) .124 -.74 (.86) .199 -1.23 (.96) .105

Anxiety 2.65 (1.31) .026� 2.5 (1.16) .020� 2.46 (1.31) .035�

PTSS × depression .16 (.11) .153 .12 (.09) .212 .19 (.11) .089

PTSS × anxiety -.34 (.20) .092 -.21 (.17) .231 -.37 (.19) .066

Depression × anxiety .13 (.13) .306 -.01 (.11) .944 .10 (.13) .413

Random effects Estimate (SE) Estimate (SE) Estimate (SE)

Intercept 271.56 (79.92) 192.88 (63.94) 263.56 (74.73)

Model comparison Main effects and interaction

model

Null

model

Main effects and interaction

model

Null

model

Main effects and interaction

model

Null

model

–2� Log likelihood 5881.30 5890.98 5995.76 6004.38 5684.90 5692.48

χ2 9.68 8.62 7.58

df 6 6 6

Note. N1 (persons) = 40, N2 (assessments) = 680.

��� p < .001

�� p < .01

� p < .05.

https://doi.org/10.1371/journal.pone.0246069.t003

Table 4. Multilevel models predicting sleep parameters (quality, duration, onset latency).

Quality Duration Onset latency

Fixed effects Estimate (SE) p Estimate (SE) p Estimate (SE) p
Intercept 43.72 (4.99) < .001�� 6.15 (.53) < .001�� 1.25 (.25) < .001��

PTSS 1.02 (.64) .062 -.15 (.07) .021� .01 (.03) .427

Depression -.65 (1.02) .202 .09 (.11) .197 -.04 (.05) .224

Anxiety 1.18 (1.39) .266 .23 (.15) .067 .13 (.07) .039�

PTSS × depression .10 (.11) .354 -.01 (.01) .347 .00 (.01) .727

PTSS × anxiety -.178 (.20) .375 .02 (.02) .352 -.00 (.01) .824

Depression × anxiety .01 (.13) .961 -.03 (.01) .072 -.00 (.01) .693

Random effects Estimate (SE) Estimate (SE) Estimate (SE)

Intercept 206.51 (77.55) 2.48 (.87) .61 (.19)

Model comparison Main effects and interaction

model

Null

model

Main effects and interaction

model

Null

model

Main effects and interaction

model

Null

model

–2� Log likelihood 2001.60 2003.75 1012.78 994.16 625.86 589.58

χ2 2.15 18.62�� 36.28���

df 6 6 6

Note. N1 (persons) = 40, N2 (assessments) = 680.

��� p < .001

�� p < .01

� p < .05.

https://doi.org/10.1371/journal.pone.0246069.t004
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variable related to tiredness (γ = 2.50, t(30) = 2.16, p < .05), such that ASCs with higher levels

of anxiety showed higher levels of tiredness. Both anxiety and PTSS, were significantly related

to nervousness (PTSS, γ = 1.30, t(34) = 2.04, p < .05; anxiety, γ = 2.46, t(35) = 1.877, p < .05),

such that ASCs suffering from higher symptom levels reported higher levels of nervousness.

Neither depression scores nor any of the analyzed interactions between the level 2 variables

proved to be associated with any of the level 1 outcome measures.

For sleep parameters, we observed some level 2 effects (see Table 4). None of the between-

person symptom scales turned out to be significantly associated with sleep quality. For sleep

duration, there was a negative association with PTSS (γ = -.15, t(31) = -2.12, p < .05), showing

that participants with higher levels of PTSS slept less. Anxiety levels were significantly related

to sleep onset latency (γ = .13, t(37) = 1.82, p < .05), such that ASCs with higher ratings for

anxiety needed more time to fall asleep.

Discussion

To our knowledge, this is the first study to report on a smartphone-assisted EMA study under-

taken among ASCs resettled to western countries. ASCs are a psychologically distressed [6,27]

and hard-to-reach population that appears to be understudied with regard to domains such as

day-to-day living, daily mood, and post-migration factors [6].

Consequently, one major aim of this pilot study was to probe the EMA approach in this

particular group, and examine participants’ compliance to the EMA protocol, in order to gain

insight as to whether it might constitute a worthwhile addition to conventional assessment for-

mats for ASCs. With this in mind, the results of this study are promising although some limita-

tions have to be borne in mind. The approach proved to be implementable overall given that a

large number of the ASCs contacted prior to the study showed interest in participating in the

assessments, and the survey format appeared to appeal overall to the participants. Electronic

devices such as smartphones are widely used and appreciated among refugee populations [59],

and arguably even more so in refugee youth. This may have facilitated the favourable outcome

regarding the readiness of ASCs to participate in this particular form of assessment. Having

said that, the compliance rate in this study (40.5%) was rather low compared to a literature

review on EMA studies in children and adolescents where rates ranged from 54.6% to 96.21%

[20]. This finding corresponds to a recent EMA study with adult refugees [60] where the over-

all compliance rate was shown to be 55% after excluding 7 participants with a particularly low

response rate (<20%). There are several plausible explanations for the low compliance rate

determined in our study. First, we excluded only those participants who completed less than 3

prompts (<5%), whereas exclusion criteria in other EMA studies among adolescents vary

broadly and are sometimes as high as <50% [61]. Consequently, excluding more participants

with especially low response rates would have resulted in a more favourable overall compliance

rate. Second, refugee youths might not be familiar with psychological survey formats

[21,22,36,62]. This is why problems of comprehension might have emerged over the study

runtime, possibly resulting in a lack of motivation to pursue the study protocol. Even though

we ensured correct understanding of all items prior to study intake, and offered close guidance

and support over the course of the study, we cannot dispel this uncertainty. Third, the sam-

pling frequency might have affected the compliance rate. While there seems to be an associa-

tion between fewer prompts per day and higher compliance rates in non-clinical samples,

quite the opposite proved to be the case in clinical samples as determined in a meta-analysis of

EMA studies with children and adolescents [20]. Even though our sample was not a clinical

sample per se, participants were severely traumatized and showed high levels of psychological

distress that clearly exceed the levels of psychological problems reported in non-clinical
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community settings [63,64]. Following the line of reasoning of the Wen et al. (2017) meta-

analysis [20], these severely distressed individuals may experience the daily assessment of

symptom-related aspects such as daily mood as meaningful and intrinsically relevant. Accord-

ingly, close-meshed monitoring including more prompts per day while, at the same time, tak-

ing into account the multitude of obligations of ASCs over the course of the day, might

produce more favourable compliance outcomes. To sum up, future EMA investigations with

ASCs should, first, carefully weigh the ideal frequency and times of day to incorporate assess-

ment prompts. Second, they might consider including compliance-linked incentives as well as

ASCs’ caregivers to guide adherence to the study protocol. Last, they should consider adding a

conclusive interview to gather information regarding participants’ acceptance of the survey

format and the question why some participants respond only infrequently. This could shed

light on further aspects of the feasibility of EMA studies among ASCs, and could help to iden-

tify potential design modifications that might facilitate better compliance.

The second objective of this study was to give an account of the day-to-day experiences of

ASCs after resettlement with regard to post-migration factors and daily mood. In view of the

pilot character of this study, it must first be pointed out that a central shortcoming of this

study is the lack of a comparison group. Including an appropriate comparison group (e.g.,

native-born adolescents, young migrants without a history of flight, or the comparison of

unaccompanied to accompanied ASCs) would allow for more in-depth statistical and clinical

conclusions. Moreover, there are no corresponding normative values for either the age group

under investigation or the modified version of the MDMQ [65]—the same is true for the fur-

ther measures used in this study. Interpretations and classifications of the participants’ data

should therefore be made with caution. Since ASCs are a little studied population, it is never-

theless worthwhile to give a first picture of daily collected mood and post-migration factors

and to draw at least some tentative comparisons to methodologically similar studies with non-

ASCs.

Participants reported moderate levels of daily mood over the course of the day, with the

morning prompt showing the poorest levels of daily mood on all scales recorded (good vs. bad

mood, awake vs. tired, calm vs. nervous). This could be a consequence of their mediocre rating

of sleep quality [66] and very short sleep duration (some 5.4 hours) as compared to both a sam-

ple of ASCs in the UK [29] and a sample of German adolescents [67] who both reported some

7–8 hours of sleep on weekdays. This—in conjunction with the fact that the American Acad-

emy of Sleep Medicine recommends 8 to 10 hours of sleep per night in the 13–18 age group

[56]—further illustrates that sleep problems are central symptoms of ASCs [30]. With regard

to the levels of daily mood assessed in this study, there is only a limited number of comparable

EMA studies that used both the modified version of the MDMQ and examined adolescents.

For example, compared to a study with adolescents suffering from non-suicidal self-injury in

Germany, participants in our study showed somewhat higher mean daily mood values which,

on the other hand, were also well below the values of the healthy control group [52]. This

might be another indication of the severe levels of psychological distress in our sample as

determined by retrospective clinical screening measures.

Across all prompts, interactions with friends from the same country were reported most

frequently and were considered pleasant overall. These social networks appear to be important

sources of social support for ASCs [68]. This might have been encouraged by the fact that most

participants were still integrated in full-care units of the German child and youth welfare sys-

tem where they regularly live alongside youths from the same country. Even tough interactions

with their parents occurred more rarely; they were consistently rated to be the most pleasant

and supportive interactions, in particular the ones with their father. The latter is a notable find-

ing considering that past research has mainly outlined the essential role of the mother as a
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protective factor [69,70]. As many unaccompanied ASCs in this study stayed in touch with

their parents over the phone, this re-emphasizes the fact that access to electronic communica-

tion devices is absolutely key for them to experience social support from their parents [68].

Accordingly, ASCs who had difficulty staying in touch with their relatives presented poorer

psychological functioning in earlier studies [71]. With regard to recreation activities, partici-

pants reported doing sports and using multimedia (e.g. listening to music or watching videos)

most frequently and rated them as pleasant overall. Of all activities queried in the assessments,

religious practices such as praying were reported the least frequently, yet, rated the most pleas-

ant. This points to the value of religious practices as potential coping strategies for ASCs who

have resettled to western countries [72–74]. Doing sports also ranked among the most pleasant

activities and this is largely in line with past research that has highlighted the vital role of sports

for ASCs after resettlement. This may impact a wide array of favourable processes such as accul-

turating into a host country [75,76]. Consequently, special sports programs for refugee youth

have been developed and evaluated in the past [77], and encouraging their proliferation and

accessibility to ASC is desirable. By and large, the reported experiences of discrimination in our

study were comparable to a daily diary study of ethnic minority youth in the US, with partici-

pants in our study reporting roughly one event more over the course of the study [78]. How-

ever, the comparability is limited as there was a different measure in use. As was reported there,

one of the negative effects of the discrimination experiences was that already anxious individu-

als showed further increased anxiety values over the course of the days. Negative effects of expe-

riences of discrimination are also extensively documented in ASC literature [25]. Consequently,

the prevention of such experiences should be a decisive goal of current policies.

Finally, we sought to investigate the relationship between ASCs’ symptom levels obtained

using standardized questionnaires and daily mood and sleep parameters obtained using

EMAs. The results indicate that higher symptom levels (i.e., PTSS and anxiety scores) were

associated with poorer daily mood (i.e., bad mood, tiredness, nervousness) and poorer out-

comes of some sleep parameters (i.e., duration and onset latency) in everyday life. While this

might be considered a corollary of high symptom levels, given that these mental health prob-

lems regularly encompass sleeping problems and low mood [79], it is still an important finding

and can be thought of as a further component of the predictive validation of the CATS and

HSCL-37A [80]. Symptom levels reported in retrospective investigations and as assessed using

brief screening measures did, in fact, correspond to daily assessed implications and were

shown to affect the participating ASCs in their day-to-day lives. It has been argued that query-

ing lower-threshold problems, such as sleep parameters or mood, could be a worthwhile and

culturally more accepted form of symptom retrieval in primary care settings that could still

provide initial indications of clinically noticeable symptoms [29], and the findings of our study

support this argumentation. Besides that, sleeping problems and poor daily mood have been

shown to have detrimental effects on important domains such as academic performance and

self-esteem [81–83]. Consequently, and in order to facilitate integration and good everyday

functioning, providing care models that include systematic screening and access to treatment

of mental health problems should be a major aim of current policies. Despite the paucity of

adequate treatments, there are promising approaches that have been pursued in the past

[46,47,84]. It is, moreover, worth noting that participants who took part in the EMA, showed

significantly higher symptom levels than those who merely completed the standardized ques-

tionnaires. This indicates that ASCs with the highest levels of psychological distress showed

particular interest in participating in the EMA. While this may be contrary to our presump-

tions, it illustrates both the need of severely traumatized ASCs for appropriate care and their

openness to long-term monitoring [85], and increases the scope for the potential of innovative

technology-based treatment approaches.
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Limitations

Certain limitations should be borne in mind with respect to the appraisal of this study. As has

been discussed above, the major shortcomings of this study are the lack of a control group and

the relatively low compliance rate. Beyond that, it should be pointed out that our sample was

of a convenient nature for various reasons. The participants were not recruited at random, and

only those who had acquired sufficient language proficiency in order to understand the EMA

forms were included in the study which might have resulted in selection bias. Also, the sample

size was rather small which impeded more nuanced analyses and limits generalizability to the

population of ASCs as a whole. Apart from issues concerning the sample composition, there

may also have been procedural distortions. Even though we offered close guidance and support

to all participants throughout the study runtime, the compliance rate was quite low which may

impair the validity of the current findings. As has been discussed earlier, future investigations

should, therefore, take certain steps to address this shortcoming. Furthermore, we cannot

exclude with absolute certainty that problems of understanding cropped up over the course of

the EMAs which might have resulted in invalid responses to the questionnaires. Finally, it

should be mentioned that we only assessed post-migration factors and daily mood but not

symptom levels on a daily basis. Gathering further data on day-to-day symptom levels might,

therefore, contribute to deriving more in-depth conclusions about the mental health of this

vulnerable population.

Conclusions

Examining everyday daily mood and post-migration factors in ASCs from 10 different coun-

tries using smartphone-assisted EMA was shown to be implementable. Not only do ASCs

show high symptom levels, they are also affected by these symptoms in their daily lives as

determined by the EMA data. We would welcome the regular implementation of EMA in

future research efforts with ASCs. In order to ensure access for the widest possible range of

participants, including ASCs with a low language level or no literacy, possible modifications

should include translated EMA forms or audio-assisted assessment tools [86]. Due to the lack

of evidence pointing to empirically supported strategies to promote compliance in children

and adolescents [20,87], we can only assume that individually tailored assessment schedules,

compliance-linked incentives, and the involvement of ASCs’ caregivers could offer an oppor-

tunity for improvement. Future research efforts could also focus on the relationship between

daily mood and post-migration factors as well as intra-individual fluctuations during the day.

The results of this study, as well as the EMA approach in and of itself, may help to establish

low-threshold screening possibilities in primary care and to identify specific resources and

coping strategies of ASCs in everyday life that should be promoted accordingly in the future.
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zu Asyl. Ausgabe: Dezember 2015 [Asylum statistics. Version: December 2015]; 2015 [cited 2018 Oct

28]. Available from: URL: http://www.bamf.de/SharedDocs/Anlagen/DE/Downloads/Infothek/Statistik/

Asyl/aktuelle-zahlen-zu-asyl-dezember-2016.pdf?__blob=publicationFile.

3. Federal Office for Migration and Refugees (Bundesamt für Migration und Flüchtlinge). Aktuelle Zahlen
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Abstract: Background: The substantial number of young refugees who have arrived in Europe since
2015 requires rapid screening to identify those in need of treatment. However, translated versions of
screening measures are not always available, necessitating the support of interpreters. The Child and
Adolescent Trauma Screen (CATS) is a validated questionnaire for posttraumatic stress symptoms.
Here, we report on the psychometric properties of the CATS in a sample of young refugees as a
function of interpreter involvement. Methods: A total of N = 145 (Mage = 16.8, SD = 1.54; 93%
male) were assessed with the CATS, with half of the screenings conducted with and half without
interpreters. Post hoc analyses included calculating internal consistency using Cronbach’s α. We
used confirmative factor analysis to investigate the factor structure. Results: The CATS total scale
showed good reliability (α = 0.84). Differences in psychometric properties between the interpreter
vs. the no interpreter group were minor and tended to be in favor of the interpreter group. Results
of a confirmatory factor analysis were acceptable after the exclusion of items with low item-scale
correlations. Conclusions: The sample and the administration of the assessment represent the
situation of young refugees in Germany, where resources are low and translated versions not always
available. The CATS may be a helpful screening tool for clinicians working with young refugees,
even when administered with an interpreter. Limitations include the post hoc design of the analysis
without randomization of participants and the lack of a third comparison group using translated
questionnaire versions.

Keywords: refugee; adolescent; assessment; screening; PTSD; interpreter

1. Introduction

Asylum-seeking youth, and especially unaccompanied asylum-seeking youth, have a
high risk for posttraumatic stress disorder (PTSD; [1,2]). A brief and valid screening should
constitute the first step of recently proposed stepped-care models to meet the psychological
needs of young refugees, which are currently being tested in this group [3]. To this end,
measures must be validated for culturally diverse samples. The Child and Adolescent
Trauma Screen (CATS; [4]) is a short self-report questionnaire with items corresponding to
PTSD criteria in the Diagnostic and Statistical Manual for Mental Disorders, 5th edition
(DSM-5; [5]). It has been validated in an international (Western) sample with good reliability
and validity and has since been used repeatedly with refugee youth [1,6,7].

However, self-report screening measures, including the CATS, are not available for all
languages of interest in the refugee context, and, moreover, many asylum-seeking youth are
illiterate and cannot use translated versions even when they exist [8]. Accordingly, in real-
life care settings, screenings are often conducted with non-native language versions even
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when the respondents’ language proficiency is low or must be supported by interpreters.
In this context, untrained lay interpreters, who might be unfamiliar with mental health
services, are often employed [9]. In principle, it is conceivable that the involvement of
(lay) interpreters could change both screening results and therapeutic processes for a
variety of reasons, including omission of cultural taboos in the translation process, role
difficulties that might lead interpreters to take a directive rather than a neutral role, and lack
of professional understanding regarding mental health services [10]. In terms of therapy
effectiveness, the few existing post hoc findings on interpreter involvement present a mixed
picture [11,12], whereby the latest study found that the group with interpreters involved
showed poorer results than the comparison group without interpreters [12]. However,
there are very few quantitative findings on the effects of employing an interpreter in mental
health settings in general and, to our knowledge, no studies on the effects on screening or
diagnostic results in particular.

Accordingly, this post hoc study aims (1) to investigate the internal consistency of the
CATS in a sample of young refugees resettled to Germany using German language versions
with vs. without the involvement of an interpreter; (2) to compare symptom severity, item
values and item-scale correlations between the two groups; and (3) to examine the factor
structure of the CATS in the total sample.

2. Materials and Methods
2.1. Procedure and Participants

Data from two studies were used with a total of N = 145. Study 1 assessed the men-
tal health of n = 98 minor refugees resettled in southern Germany in an interview-like
setting [1]. Study 2 was a pilot study [6] examining trauma-focused cognitive behavioral
therapy [13] with n = 47 unaccompanied refugee minors. Overall, participants were, on
average, M = 16.73 years of age (SD = 1.54). Most participants were unaccompanied
(n = 115, 78.8%) and boys (n = 135, 93.1%), reflecting the population structure in Germany,
where most unaccompanied refugee minors are male (for further sociodemographic infor-
mation, see Supplementary Material Table S1).

Both studies were approved by the IRB of the Catholic University Eichstätt-Ingolstadt
(2016/23 and 2015/02/16) and participants gave their written informed consent to partici-
pate in the respective study.

2.2. Measure

The Child and Adolescent Trauma Screen (CATS) assesses posttraumatic stress symp-
toms (PTSS) according to DSM-5 in youngsters aged 7 to 17 years [4]. Participants indicate
whether they have experienced 15 potentially traumatic events (yes/no) and specify the
currently most distressing event. Then, they rate 20 items on PTSS on a 4-point Likert
scale (0—never to 3—almost always). The sum score is between 0 and 60, with scores ≥21
indicating clinically relevant PTSS. The four subscales—intrusion, avoidance, negative
alterations in cognition and mood (NACM), and hyperarousal—can be formed, which refer
to the PTSD diagnostic criteria in the DSM-5. The CATS has been validated in English,
German, and Norwegian language versions. We used the German version. In half of
the sample, n = 72 (50%), interpreters supported diagnostics (for one Study 1 participant,
information on interpreter involvement was missing).

3. Data Analysis

We used SPSS version 25 (IBM, Armonk, USA) for all analyses. We examined de-
scriptive statistics and internal consistency (Cronbach’s α) for the CATS total score and
symptom subscales, and for cases with and without involvement of an interpreter. We
computed χ2-statistics to examine differences in internal consistency between the two
subgroups using cocron [14]. A confirmative factor analysis was applied to investigate the
previously confirmed DSM-5 factor structure using AMOS for SPSS version 25. For RM-
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SEA, values ≤ 0.06 (marginal: 0.07–0.08) [15] and for CFI and TLI, values ≥ 0.95 (marginal:
0.90–0.94) indicate a good fit [16].

4. Results
4.1. Internal Consistency

The CATS showed a good internal consistency with Cronbach’s α = 0.84 in the total
sample. Internal consistency was slightly, but not significantly, higher when assessed with
an interpreter (n = 72; α = 0.85) than without one (n = 72; α = 0.82; χ2(1) = 0.684, p = 0.408).
The four symptom clusters differed in their internal consistency and showed rather poor
results (see Table 1). Internal consistencies of the four subscales were consistently, but not
significantly, lower in the group without an interpreter, with avoidance even having a
negative value in this group.

Table 1. Internal consistencies (Cronbach’s α) of the four subscales in the full sample and the two subsamples.

Full Sample Interpreter No Interpreter Group Difference
(n = 145) (n = 72) (n = 72) χ2(1) p

CATS total 0.838 0.852 0.818 0.684 0.408
Intrusion 0.727 0.748 0.699 0.370 0.543

Avoidance 0.310 0.432 −0.029 1.813 a 0.178
NACM 0.659 0.656 0.654 <0.001 0.983

Hyperarousal 0.585 0.606 0.580 0.052 0.821

Note. CATS = Child and Adolescent Trauma Screen. NACM = Negative alterations in cognition and mood. a As it was not possible to
compute the comparison with a negative value of α, α = 0 was substituted in the group without interpreter.

4.2. Symptom Scores and Item Analyses

Participants from Study 1 had lower average CATS scores, M = 22.40, SD = 9.35, than
participants from Study 2, M = 26.87, SD = 10.35, F (143) = 2.61, p = 0.010. CATS scores
did not vary with interpreter involvement in either subsample. In Study 1, cases without
interpreters had a mean CATS score of M = 21.56, SD = 9.07, and cases with interpreters of
M = 23.91, SD = 9.78, T (96) = -1.200, p = 0.233, and in Study 2, cases without interpreters
had a mean CATS score of M = 29.33, SD = 7.14 and with interpreters M = 26.51, SD = 11.03,
T (44) = 0.727, p = 0.471.

Means and standard deviations, as well as corrected item-scale correlations of the 20
CATS items, are given in Table 2. Five items in the sample without interpreters, and three
items in the sample with interpreters had item-scale correlations ≤ 0.30, resulting in five
items (8, 10, 12, 16, and 17) in the overall sample with item-scale correlations ≤ 0.30.

4.3. Factorial Validity

The four-factor CFA model proposed by the DSM-5 and found by Sachser et al. (2017)
did not show a very good fit. While RMSEA was good, at 0.06 (90% CI 0.04–0.07), the CFI
was, at 0.86, below the acceptable range. Removing five items with item-scale correlations
at or below r = 0.30 resulted in a slightly worse, but still acceptable, RMSEA of 0.07 (90%
CI 0.05–0.09), and improved CFI to 0.89 (see Table 2).
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Table 2. Item means, standard deviations and corrected item-scale correlations in the full sample and the two subsamples.

Full Sample
(n = 145)

Interpreter
(n = 72)

No Interpreter
(n = 72)

Item M SD ISC M SD ISC M SD ISC

1. Upsetting thoughts or pictures about what happened that pop into your head. 1.61 0.96 0.45 1.67 0.99 0.42 1.56 0.93 0.48
2. Bad dreams reminding you of what happened. 1.37 0.96 0.40 1.38 0.94 0.45 1.35 0.98 0.37

3. Feeling as if what happened is happening all over again. 0.99 1.05 0.47 1.19 a 1.11 0.50 0.81 a 0.96 0.41
4. Feeling very upset when you are reminded of what happened. 1.73 0.95 0.52 1.85 0.94 0.54 1.63 0.94 0.48

5. Strong feelings in your body when you are reminded of what happened (sweating, heart beating fast, upset stomach). 1.37 1.03 0.50 1.44 1.05 0.49 1.28 1.02 0.52
6. Trying not to think about what happened. Or to not have feelings about it. 2.00 0.90 0.37 2.14 0.92 0.52 1.88 0.85 0.17

7. Staying away from anything that reminds you of what happened (people, places, things, situations, talks). 1.05 1.11 0.38 1.32 b 1.17 0.33 0.79 b 0.99 0.40
8. Not being able to remember part of what happened. 0.70 0.89 0.13 0.74 0.87 0.15 0.67 0.92 0.10

9. Negative thoughts about yourself or others. Thoughts like I will not have a good life, no one can be trusted, the whole
world is unsafe. 1.25 1.12 0.51 1.29 1.14 0.60 1.22 1.10 0.39

10. Blaming yourself for what happened. Or blaming someone else when it is not their fault. 0.67 0.87 0.30 0.69 0.87 0.33 0.65 0.87 0.25
11. Bad feelings (afraid, angry, guilty, ashamed) a lot of the time. 1.43 0.94 0.56 1.49 1.03 0.57 1.38 0.85 0.55

12. Not wanting to do things you used to do. 1.14 1.14 0.30 1.17 1.15 0.27 1.11 1.15 0.33
13. Not feeling close to people. 0.86 0.98 0.43 0.94 1.05 0.43 0.78 0.91 0.42

14. Not being able to have good or happy feelings. 1.15 1.00 0.57 1.24 1.05 0.61 1.07 0.95 0.52
15. Feeling mad. Having fits of anger and taking it out on others. 1.03 0.96 0.45 1.06 1.01 0.43 1.01 0.93 0.48

16. Doing unsafe things. 0.33 0.64 0.29 0.26 0.60 0.44 0.40 0.66 0.16
17. Being overly careful (checking to see who is around you). 1.23 1.12 0.17 1.19 1.11 0.14 1.26 1.14 0.22

18. Being jumpy. 1.11 1.05 0.43 1.03 1.01 0.39 1.19 1.10 0.52
19. Problems paying attention. 1.12 1.00 0.52 1.32 c 1.06 0.59 0.93 c 0.91 0.41

20. Trouble falling or staying asleep. 1.72 1.13 0.55 1.85 1.16 0.58 1.57 1.09 0.53

Note. The subscales are composed as follows: Intrusion (items 1, 2, 3, 4, 5), avoidance (items 6, 7), NACM (items 8, 9, 10, 11, 12, 13, 14), and hyperarousal (items 15, 16, 17, 18, 19, 20). M = mean; SD = standard
deviation; ISC = item-scale correlations. ISCs ≤ 0.30 are in bold print. a significant difference between means, T (139.1) = −2.251, p = 0.026. b significant difference between means, T (138.1) = −2.915, p = 0.004.
c significant difference between means, T (138.8) = −2.364, p = 0.019.
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5. Discussion

We reported on the post hoc psychometric evaluation of the CATS as a function of
interpreter involvement in a sample of severely traumatized refugee youngsters from
17 countries. The CATS previously showed good psychometric properties with translated
versions and samples from Germany, Norway, and the US [4]. In our sample, the overall
internal reliability was lower, but still good and did not differ between the subgroup that
involved an interpreter and the one that did not. In our sample, however, avoidance,
hyperarousal, and NACM showed questionable to very poor alphas, with a negative α for
avoidance in the group without an interpreter. It must be kept in mind, however, that this
subscale has only two items dealing with different forms of avoidance and is, therefore,
not ideal to begin with from a factor analytic point of view [17]. Although the internal
consistencies of the subscales tended to be consistently better in the group with interpreters,
some of them were still outside the acceptable range. On the one hand, this could indicate
that the young refugees were unfamiliar with psychological test formats [18], that language
difficulties might have occurred, or that culturally divergent concepts were captured by
the questionnaires. On the other hand, the sometimes low reliability even in the interpreter
group may also stem from the difficulty of translating almost simultaneously in the screen-
ing situation and the resulting quality of translation for culturally disputable constructs.
Accordingly, translated questionnaire versions, in which the translation process is more
elaborate due to iterative improvements, could contribute to increasing the reliability in
the recording of the subscales [19].

Five items had low corrected item-scale correlations of 0.30 or below, and this problem
was more pronounced in the group not supported by an interpreter. The four-factor model
showed an acceptable fit only after removing items with bad item characteristics and
even then, fit indices were worse than those reported in the original study [4]. Given the
heterogeneity of our sample including refugee youth from 17 countries, this deviation
from the original study, which examined more homogeneous national samples, may not,
however, be too surprising.

5.1. Limitations

A key limitation of this analysis is its retrospective nature and the fact that the variable
of interest is difficult to manipulate experimentally. Study clinicians decided whether to
employ an interpreter for screening according to their perception of participants’ German
language skills and preferences. However, most studies on the impact of interpreters on
mental health services share this limitation. While sample 1 offered voluntary participation
in a screening study, sample 2 was a service use sample, which might have resulted
in selection biases affecting this analysis. Furthermore, a third group using translated
versions was lacking and the subsamples were too small so as to conduct CFAs for both
groups separately.

5.2. Implications

Overall, the psychometric differences between the two groups were small and tended
to favor the assistance of interpreters (internal consistency, item-scale correlations). Consid-
ering the multilingual population of young refugees in Germany, where translated versions
of screening measures are often lacking, the common practice to employ lay interpreters
does not seem to be disadvantageous, at least in terms of reliability.

6. Conclusions

The CATS is a reliable screening instrument for PTSS in culturally diverse refugee
youth samples, including its use with the involvement of interpreters, making it a fea-
sible screening tool for professionals working in this field (available at https://ulmer-
onlineklinik.de/course/view.php?id=1701, accessed on 24 June 2021). Assessments should
be followed by a (semi-)structured interview to ascertain clinically relevant symptoms
or diagnostic status. From a scientific point of view, these findings should be verified

https://ulmer-onlineklinik.de/course/view.php?id=1701
https://ulmer-onlineklinik.de/course/view.php?id=1701
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by means of a validation of the CATS with a gold standard clinical interview. Given the
paucity of quantitative research findings on the influence of interpreters on processes in
mental health services, which has been emphasized by a variety of research groups [10,20],
this study can be understood as a starting point for further rigorous studies, despite the
limitations due to the post hoc design.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/ijerph18136803/s1, Table S1: Characteristics of study sample.
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