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Abstract
Background: Mental disorders among refugees as well as their risk factors are already well documented in crosssectional reports. However, longitudinal follow-up designs are widely lacking. Therefore, the aim of this study was
to examine the change of the prevalence of mental disorders among Syrian refugees with German residence
permission, taking into account their increasing length of stay in Germany, and to uncover the change in their
relationship to pre- and post-migration risk factors.
Methods: This study formed part of a register-based follow-up study with two measurement points in Erlangen
(Germany). At the first time of recruitment in 2017, 200 of the 518 Syrian refugees with residence permission living
in Erlangen took part. During the second survey timeframe 1.5 years later, in 2019, 108 of the former 200 Syrian
refugees participated again and formed the total sample for this follow-up study. The survey instruments included
demographics, migration-related variables and symptoms of post-traumatic stress (Essen Trauma Inventory, ETI),
depression (Patient Health Questionnaire - PHQ-9) and generalized anxiety disorder (GAD-7).
Results: At the time of the first survey, 26.9% of the participants exceeded the cut-off for a clinically relevant
depression diagnosis, 16.7% for an anxiety disorder and 13.9% for a PTSD diagnosis. At the second measurement
point, it was 30.6% for depression, 15.7% for an anxiety disorder and 13.0% for PTSD. No significant changes
between the measurement points were found for any of the disorders. In multiple linear regression analyses, higher
perceived discrimination, a higher number of traumatic experiences and a shorter duration of residence permission
were shown to be the most important pre- and post-migration predictors of psychological stress independent of
the time of measurement.
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Conclusions: There is strong empirical evidence that the prevalence rates of mental distress among refugees are
significantly higher compared to the overall population. However, it has not yet become clear how these prevalence
rates change with an increasing length of stay in the host countries. The results of our study indicate that the
psychological burden on this refugee population remains consistently high over time, despite partly improved living
conditions, and confirm the importance of therapeutic interventions.
Keywords: Syrian refugees, Germany, Follow-up, Register-based, Post-traumatic stress disorder, Depression, Generalized
anxiety disorder, Mental distress, Mental health

Background
The civil war that has afflicted Syria since 2011 has
forced 6.7 million people to leave their home country,
making this one of the largest refugee displacements in
recent history [1]. Most of them have fled to the neighbouring countries of Turkey (3.7 million), Lebanon
(924.000) and Jordan (657.000). However, more than one
million Syrian war refugees were seeking protection in
Europe - of them, about 770.000 in Germany [2].
Upon arriving in their receiving countries, Syrian refugees may have experienced several war-related stressors
such as imprisonment, torture, the death of loved ones
as well as the destruction of their homes and livelihoods
[3, 4]. In addition, they may have undertaken a dangerous and traumatizing escape to leave their homes and
families in the hope of a better life in an unknown country [5]. In a cross-sectional study among 352 Syrian refugees in Turkey the average number of experienced
traumatic events was 3.7 (SD = 1.9). In this study sample,
the three most frequently mentioned traumatic experiences were “had been in a region that is affected by war”
(92%), “experienced/witnessed the death of a close friend
or a family member” (66%) and “saw and touched dead
bodies apart from funerals” (51%) [6]. Another study
conducted in Sweden with 1.215 Syrians revealed that
85% had experienced war at close quarters and 79% had
been exposed to other life-threatening situations during
their lives [7].
Besides these traumatic experiences, refugees are also
confronted with post-migration stressors in their host
countries, such as loss of their social lives, discrimination, poor integration, lack of relevant language and
cultural skills, barriers to employment and uncertainty
about their asylum status [4, 7–10]. In a study conducted in the U.S. among Syrian refugees the top three
post-migration challenges were identified as being the
language barrier, worries about family members back
home and inability to pay living expenses [11].
Due to these traumatizing and stressful factors, Syrian
refugees are at high risk of emotional disorders, in particular post-traumatic stress disorder (PTSD), depression and
anxiety disorders [6, 12, 13]. In addition to the incidence
of one of these disorders alone, studies have revealed a

frequent co-occurrence of these diseases in refugee populations [9, 14, 15]. Studies tackling populations of Syrian
refugees in different receiving countries vary and often
end up with heterogeneous results in prevalence rates of
depression (34.7–65%) [11, 16–22], PTSD (19.6–84%) [4,
6, 11, 16, 19, 20, 22, 23], and unspecified anxiety disorder
(36.1–60%) [11, 16, 19, 22]. This can mainly be explained
due to clinical and methodological factors, e.g. the use of
different assessment instruments to record mental distress, or varying diagnostic criteria and cut-off points.
Other reasons for the diverging results may be the inconsistent living conditions in the receiving countries, the
different measurement times after arrival in the host
country, or the specific sample characteristics. These factors lead to a difficult comparison of the study outcomes.
However, according to several study results and metaanalyses pooling data from research with refugees originating from multiple countries resettling in western and
non-western nations, refugees suffer up to ten times more
frequently from anxiety disorders, depression or PTSD
than the general population [14, 15, 24, 25].
Regarding previous studies investigating risk factors of
mental disorders in Syrian refugees, a predominant focus
on the impact of experienced traumatic events stands out.
Research evidence suggests that there is a strong positive
correlation between the number of traumatic events and
emotional disorders, especially post-traumatic stress
symptoms [4, 20, 26, 27]. Alpak et al. [6] for instance
found that Syrian refugees who experienced two or more
traumatic events were at higher risk of developing PTSD
than others. In another study among 781 Syrian refugees
in a refugee camp in Turkey predictors for PTSD were being female, having experienced life threatening events, and
injury of a loved one. Predictors for elevated depressive
symptoms were being female, having a loved one who was
tortured, and not being satisfied with the current living
situation [20]. These results indicate that besides the traumatic experiences at home or whilst fleeing their country,
resettlement in a new country may also put refugees
under great strain and have a powerful impact on mental
health [19]. In this regard, studies have indicated that
post-migration experiences often tend to be more detrimental to refugees’ mental health than pre-migration
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traumatic events and that the post-migration environment
plays a key role in either fostering or impeding recovery
from trauma [28]. Furthermore, Schick et al. showed that
psychological impairment in traumatized refugees is associated with poor integration. The authors suppose, refugees suffering from trauma may have difficulties in
regulating the ongoing effects of stress on their functional
capacity, and the effects of post-migration difficulties contribute to ongoing mental health problems [29]. Regarding
specific post-migration stress factors, in a study with asylum seekers in Australia, anxiety scores were associated
with post-migratory poverty, while PTSD was correlated
with delays in processing refugee applications, difficulties
in dealing with immigration officials, obstacles to employment, and racial discrimination [9]. To date, the effects of
post-migration stressors, such as living environment, racial discrimination or duration of further residence permission on mental disorders of the Syrian refugee
population have not been sufficiently examined.
Another factor that has hardly been studied so far is
the influence of refugee’s duration of stay in the host
country on mental health. A previous study by our
group on Arabic-speaking asylum seekers (34% Syrians)
residing in collective accommodation centers showed
that participants with mental distress had shorter periods of stay in Germany compared to the asylum
seekers without mental distress [3]. A systematic review
of 29 studies on the long-term mental health of adult
refugees worldwide, however described the persistent
high risk of mental health problems, even after five or
more years following displacement, with emotional distress prevalence estimates in the range of 20% and above
[30]. Heterogeneous results have been found in a German 6-month follow-up study among 34 refugees from
different countries of origin, living in an admission center. Between the first and second measurement point,
the rate of psychiatric diagnoses decreased from 74 to
38%, including depression and anxiety. In contrast, the
number of PTSD cases increased [31]. The study results
just described show that with regard to the impact of
length of stay in the resettlement country on mental
health, the state of research is still quite inconsistent.
In previous studies, the prevalence of mental disorders
as well as the role of pre- and post-migration stressors
on refugee’s mental health have mainly been documented in cross-sectional reports. To date, longitudinal
follow-up designs are widely lacking. To the best of our
knowledge, the presented register-based follow-up study
is the first to examine the prevalence and risk factors of
mental distress among Syrian refugees with residence
permission and increasing length of stay in Germany.
This study aims to gain an insight into possible evolutions in Syrian refugees’ mental health, living conditions
and stress factors. We therefore focus on Syrian refugees
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who fled to Germany between 2015 and 2017 and survey
depression, anxiety and post-traumatic stress with an
interval of about 1.5 years. In the first part of this survey,
conducted in 2017, symptoms of PTSD were found in
11.4% of the 200 participating Syrian refugees with residence permission. Clinically relevant depressive symptoms were confirmed in 27% and generalized anxiety in
13.5% of the sample. The criteria for at least one diagnosis were met by 30.5% of the participants. More severe
PTSD symptoms were associated with older age, shorter
validity of the residence permission and larger number
of traumatic events. Depression symptoms were associated with younger age, shorter duration of escape journey and larger number of traumatic events. Generalized
anxiety symptoms correlated with female gender. The
detailed results have been published in Georgiadou et al.
[32]. Regarding these baseline results, we would now like
to take the next step to uncover possible changes in
these prevalence rates and stress factors. More precisely,
the aims of our study were to examine the prevalence of
mental disorders, post-migratory stress factors and living
conditions of Syrian refugees with residence permission
and increasing length of stay in Germany over a period
of 1.5 years. In addition, we aimed to find out which of
the identified pre- and post-migration risk factors influence Syrian refugees’ mental distress.

Methods
This investigation was part of a prospective registerbased study with two measurement times on mental
health and integration of Syrian refugees (PROSREF) in
Erlangen, Germany. It was designed together with the
local authorities of the city Erlangen, in particular with
the job center.
For the presented analysis we conducted a 1.5 year
two-wave longitudinal prospective register-based study
and followed Syrian refugees with residence permission
in Germany. At the time of the first measurement point
(T1) in 2017, we recruited 200 of the 518 (38.61%)
Syrian refugees registered at the job center Erlangen. All
participants were resident in the city of Erlangen, receiving unemployment benefits and in possession of residence permission. Study inclusion criteria for T1 were:
age above 18, arrival in Germany after 2014, registration
at the job center Erlangen, agreement to participate in
the study and a good knowledge of the Arabic language
(at least spoken). This population was chosen because of
their homogeneity in language and culture. For the invitation to participate in the study, the job center Erlangen
informed all 518 registered Syrian refugees about this
study by post. At the second measurement point (T2),
about one and a half years later in 2019, only the 182
Syrian refugees were contacted who had already participated in T1 and were still registered at the job center

Borho et al. BMC Psychiatry

(2020) 20:362

Erlangen. Of these, 108 participants attended (59.34%)
and represented the total sample of our study. The
process of study sample selection is presented in Fig. 1.
At both measurement times, all participants were invited to attend pre-arranged meetings in a room at the
Erlangen city hall. Each participant was offered several
dates on which he/she could participate in the study.
After being informed about the study course and goals,
participants gave their consent and completed the questionnaires described in the section “assessment instruments”. We obtained informed consent according to the
general principles by providing native language translated information and a consent form. At least one German (psychologist) and one Arabic (medical doctoral
student) speaking team member remained in the room
and offered further explanations if needed. Thirteen of
the 108 participants (12.0%) needed help from the
Arabic-speaking team member to complete the questionnaires. In the room, a maximum of 16 participants
completed the questionnaires at the same time.
T1 was conducted between July and December 2017
and T2 between February and April 2019. Participation
in the study was voluntary and all of the study participants received a reimbursement of 15€ at T1 and of 20€
at T2. The study was approved by the Ethics Committee
of the Medical Faculty of the Friedrich-Alexander
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University Erlangen-Nürnberg (FAU) (project identification code: 74_17 B).
Assessment instruments

During both measurement points, the survey instruments included the same sociodemographic and
migration-related variables, as well as perceived discrimination, depressive symptoms, symptoms of generalized
anxiety disorder and symptoms of post-traumatic stress
disorder. Additionally at T2, participants rated the
change of their general health status and their mental
health status from T1 to T2 on a five-point Likert scale
from “much worse than last time” (0) to “much better
than last time” (4). The questions on sociodemographic
and migration-related variables were translated by two
independent translators from German into Arabic, backtranslated and finally combined into a final version [32].
Comprehensibility and cultural validity of the assessment
instruments were previously tested in Georgiadou et al.
(2017) [3]. Information on the current employment status was obtained from the cooperating job center.
Discrimination

Using a self-developed questionnaire, used in a previous
study by our team [33], perceived discrimination in four
domains of daily life, neighborhood, shops, authorities

Fig. 1 Study sample selection. Note. T1 = measurement time 1 in 2017, T2 = measurement time 2 in 2019
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and professional life were rated on a scale from “never”
(0) to “always” (4). The level of generally perceived discrimination was calculated on the basis of the mean
levels of all four categories, with higher values representing a higher perception of discrimination. Cronbach’s
Alpha was α = 0.845 for T1 and α = 0.866 for T2.
Depression (Patient Health Questionnaire – depression
module; PHQ-9)

Depressive symptoms were measured by the Arabic version of the PHQ-9 [34, 35], which incorporates each of
the nine DSM-IV [36] depression diagnostic criteria.
The severity of depressive symptoms within the past 2
weeks is rated on a scale from “not present at all” (0) to
“present nearly every day” (3). The possible range of the
resulting sum score is 0 to 27 points. Sum scores of 10,
15 and 20 represent cut-offs for moderate, moderate to
severe and severe levels of depressive symptoms. The
clinically relevant cut-off for depressive symptoms is 10.
Cronbach’s α in the present study sample was α = 0.892
for T1 and α = 0.897 for T2.
Generalized anxiety disorder (generalized anxiety disorder
scale; GAD-7)

The Generalized Anxiety Disorder Scale is a seven item
self-reported questionnaire considering the severity of
various symptoms of generalized anxiety disorder (GAD)
[37, 38]. Severity is rated on a 4-point Likert scale ranging from “not at all” (0) to “present nearly every day”
(3) during the past 2 weeks. Sum scores can be assigned
to severity of GAD symptoms using the following
scheme: ≥ 5 mild, ≥ 10 moderate (cut-off for clinical
relevance), and ≥ 15 severe anxiety symptom levels. In
this study the Arabic version of this questionnaire was
employed, which obtained a Cronbach’s Alpha of 0.907
for T1 and 0.918 for T2.
Post-traumatic stress disorder (Essen Trauma Inventory; ETI)

The Arabic version of the Essen Trauma Inventory [39]
is a self-rating questionnaire that contains a list of potentially traumatic experiences and items to assess posttraumatic stress disorder according to criteria provided
in DSM-IV (Diagnostic and Statistical Manual of Mental
Disorders) [36]. By fulfillment of a traumatic experience,
questions about objective and subjective threat of life
(criterion A1 and A2) and 17 questions on PTSD symptoms are asked. These symptoms are rated on a 4-point
Likert scale ranging from “never” (0) to “very often” (3).
Clinically apparent PTSD is indicated by the experience
of at least one traumatic event, the fulfillment of both
criteria (A1 and A2) and a PTSD symptom list sum
score (intrusion, avoidance and hyperarousal) of ≥ 27. In
this study, internal consistency was α = 0.961 for T1 and
α = 0.949 for T2.
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Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics 21 (IBM Corporation, Armonk, New York). After
analyzing missing values with Little’s MCAR test [40],
values that were missing completely at random were replaced using expectation maximization method [41]. To
profile the sociodemographic and migration-specific
characteristics of the sample, the following descriptive
statistics were computed for both measurement times:
means, standard deviations, ranges and frequencies.
Prevalence rates were calculated on the basis of available
cut-off scores for each questionnaire. Comparisons between the two measurement times were analyzed using
paired sample t-tests for continuous variables, the Wilcoxon signed-rank test for ordinal variables (and if
values were not normally distributed) and the McNemar’s test for dichotomous variables. To avoid multicollinearity in regression analyses, bivariate correlations
were computed among the main psychological variables.
There were no correlation coefficients higher than 0.70
so that none of the tested variables had to be excluded
from the multiple regression models. After testing for
the assumptions, multiple linear regression analyses with
the enter method were used to explore the influence of
sociodemographic and migration-related variables on the
severity of mental stress at T1 and T2 separately. Significance level in all analyses was predetermined at p ≤ 0.05.

Results
Non-responder analyses

Non-responder analyses for T1 are presented in Georgiadou et al. (2018) [32].
At T2 92 of the originally 200 Syrian refugees at T1 did
not participate any more. The non-responders of T2 (M =
30.47, SD = 9.44) were significantly younger than those
who participated at both measurement times (M = 35.67,
SD = 10.93; t(198) = 3.57, p < 0.001). There were no significant differences in gender (men non-responder T2: 68.5%;
men responder T2: 66.3%; C = 0.023, p = 0.744; Mc
Nemar’s test) or years of education (responder T2: M =
9.97, SD = 4.63; non-responder T2: M = 10.51, SD = 4.33;
t(184) = − 0.82, p = 0.418). There was no significant difference in the average score for depression of nonresponders of T2 and responders. Measured at T1, the
average score of depression for those who responded at
both measurement times was M = 8.29 (SD = 6.34) and of
non-responders of T2 was M = 6.83 (SD = 6.84; t(138) =
1.31, p = 0.192). There was also no significant difference
between responders and non-responders of T2 in the recorded GAD symptoms measured at T1 (responder: M =
5.01, SD = 4.64; non-responder T2: M = 4.28, SD = 4.92;
t(140) = 0.90, p = 0.368). In contrast, PTSD symptoms of
those who participated in both measurement times were
significantly higher than of non-responders of T2

Borho et al. BMC Psychiatry

(2020) 20:362

(responder: M = 15.56, SD = 11.59; non-responder T2:
M = 9.47, SD = 10.92; t(94) = 2.63, p = 0.010).
Sample characteristics (sociodemographic and migrationspecific variables)

The study sample included 108 Syrian refugees with
residence permission, 71 (65.7%) were recognized as persecuted refugees, 30 (27.8%) received subsidiary protection and 7 (6.5%) came to Germany due to the law of
family reunion. Thirty-four of the participants were female (31.5%) and 74 male (68.5%). The mean age of the
participants at T1 was 35.67 years (SD = 10.93, range:
19–63) and 36.92 years (SD = 10.81, range: 20–64) at T2.
At both measurement points, 75 participants (69.4%)
were parents, and had a mean of 3.43 children (SD =
1.49; range: 1–11).
Regarding the migration-related variables of our study
sample their mean duration of future residence permission
in Germany was 15.39 months at T1 (SD = 9.14, range:
-9–32) and 9.76 months at T2 (SD = 10.51, range: -2–35).
Further sociodemographic and migration-specific variables
are shown in Table 1 and gender-specific data for T1 is given
in Georgiadou et al. (2018) [32].
Life satisfaction and perceived discrimination in Germany

On a visual scale from “not satisfied at all” (0) to “very
satisfied” (10), the satisfaction with living in Germany
was relatively high indicated as on average 7.56 (SD =
2.41; range: 0–10) at T1 and 7.79 (SD = 2.08; range: 0–
10) at T2, with no significant difference (t(107) = −.524,
p = 0.602).
The participating Syrian refugees on average rarely perceived discrimination but significantly more at T2 than at
T1 (T1: M = 0.52, SD = 0.79; T2: M = 0.83, SD = 0.93;
t(107) = − 3.652, p < 0.001). Of the four areas surveyed “neighborhood”, “shops”, “authorities” and “professional
life” - only the “neighborhood” category showed significant changes (T1: M = 0.46, SD = 0.79; T2: M = 0.83, SD =
1,01; t(107) = − 3.998, p < 0.001).
Change in the prevalence of depression, generalized
anxiety symptoms, experienced traumatic events, and
PTSD

The total score for depression at T1 was M = 7.41 (SD =
6.38, range: 0–25) and M = 7.01 (SD = 5.49, range: 0–22)
at T2 with no significant difference (t(108) = 0.75, p =
0.453). In total, 29 participants (26.9%) at T1 and 33 participants (30.6%) at T2 reported clinically relevant depressive symptoms. For generalized anxiety disorder it
was 18 participants (16.7%) at T1 and 17 (15.7%) at T2
with a clinically relevant anxiety score. The total score at
T1 was on average M = 5.07 (SD = 4.88, range: 0–18)
and M = 4.83 (SD = 4.76, range: 0–21) at T2. Again,
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there was no significant difference between baseline and
follow-up (t(108) = 0.55, p = 0.581).
At T1, 78 participants (72.2%) and at T2 84 participants (77.8%) reported having experienced and/or witnessed at least one traumatic event. This corresponds to
an significant increase (χ2(1) = 10.71, p = 0.001). On average, participants at T1 had experienced and/or witnessed
M = 2.38 (SD = 2.52) traumatic events with a significant
increase to T2 (M = 2.93, SD = 2.59; t(108) = − 2.96, p =
0.004). For the participants that had experienced at least
one traumatic event at T1 there was no significant difference for the severity of PTSD symptoms from T1 to
T2 (T1: M = 15.56, SD = 12.85, range: 0–48; T2: M =
13.35, SD = 12.27, range: 0–51; t(78) = 0.13, p = 0.209). Indication of the presence of PTSD at T1 were found in
15 participants (13.9%) and 14 participants (13.0%) at
T2. Detailed data for severity of depression, generalized
anxiety disorder and PTSD are reported in Table 2.
Regarding the distribution of the number of diagnoses
from T1 to T2 no significant differences showed up (z =
− 0.27, p = .787). The change in the distribution of the
number of mental disorders as well as the frequencies of
morbidities and comorbidities of mental disorders in the
study sample are also presented in Table 2.
Previous treatment for mental disorders

At T1, seven participants (6.5%) stated having already
been treated for psychological complaints. About 1.5
years later at T2, it was only one more participant (n = 8,
7.4%). The self-mentioned main reasons for the treatment were depression, insomnia, poor concentration, rumination and restlessness.
Change in predictors of depression, generalized anxiety
and PTSD symptoms

Multiple regression analyses were used to examine the
potentially varying influence of several sociodemographic and migration-specific variables as well as traumatic experiences on the severity of depression,
generalized anxiety and PTSD symptoms with increasing
length of stay in Germany (Table 3). For depression
symptoms a significant regression equation was found at
T1 (F (9,80) = 6.018, p < .001), with an explanation of
variance of 33.7% and at T2 (F (9,95) = 5.745, p < .001),
with 29.1%. At both times of measurement, perceived
discrimination (T1: β = 0.235, p = 0.027; T2: β = 0.271,
p = 0.008) and the number of traumatic experiences (T1:
β = 0.562, p < 0.001; T2: β = 0.362; p < 0.001) were significant predictors of depressive symptoms. At T1, fewer
years of education (β = − 0.263, p = 0.007) and at T2 female gender (β = − 0.246, p = 0.014) were also significantly related to stronger symptoms of depression.
When increased symptoms of generalized anxiety were
predicted, it was found that at T1 and T2 female gender,
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Table 1 Sociodemographic and migration-specific variables of the study sample at both measurement times (N = 108)
T1

Sociodemographic and migration-specific variables

T2

n

%ab

n

%ab

18–24

18

16.7

16

14.8

25–44

69

63.9

69

63.9

≥ 45

21

19.4

23

21.3

29

26.9

29

26.9

Age group

Marital status
Single
Married

74

68.5

74

68.5

In a relationship

1

0.9

1

0.9

Divorced/Widowed

4

3.7

4

3.7

Collective accommodation center

14

13.0

8

7.5

Own apartment (alone or with family)

77

71.3

86

80.4

Shared flat

17

15.7

13

12.2

German classes

76

70.4

43

39.8

Integration classes

24

22.2

24

22.2

Accommodation

Current activitiesc

School/Studies

3

2.8

18

16.9

Full-time/part-time job

4

3.7

12

11.1

Marginal employment

3

2.8

8

7.4

Other

15

13.9

18

16.7

100

92.6

100

92.6

Religion
Muslim
Christian

4

3.7

4

3.7

None/Other

4

3.7

4

3.7

M (SD)

Range

M (SD)

Range

Education in years (n = 107)

9.97 (4.63)

0–20

10.76 (5.53)

0–22

Duration of stay in Germanyd (n = 108)

22.81 (6.90)

2–50

42.02 (6.35)

18–67

Duration of residence permissiond (n = 98)

31.15 (11.44)

5–75

32.68 (8.43)

8–59

9.76 (10.51)

-2-35e

d

Future validity of permit (n = 98)
a

b

e

15.39 (9.14)
c

Valid values; Add-ups may not be equal to total due to rounding; Multiple answers possible;

higher perceived discrimination and higher numbers of
traumatic events were significant predictors. The explained variance was 34.6% (F (9,80) = 6.239, p < .001)
for T1 and 27.6% (F (9,95) = 5.405, p < .001) for T2. At
T1 female gender significantly predicted stronger symptoms of PTSD (β = − 0.252, p = 0.017), as did a higher
amount of traumatic events (β = 0.478, p < 0.001). The
results of the regression indicated an explained variance
of 28.2% (F (9,80) = 4.885, p < .001). At T2, more severe
symptoms of PTSD were significantly associated with
shorter validity of the residence permission (β = − 0.184,
p = 0.020) and, same as at T1, higher numbers of traumatic experiences (β = 0.557, p < 0.001). The regression
equation of this model was significant (F (9,95) = 8.199,
p < .001), with an explanation of variance of 38.4%.

-9-32
d

e

In months; Negative values for current extension requests

Discussion
To the best of our knowledge, this is the first registerbased study to have followed up the mental health, living
conditions and potential stress factors of a sizeable
group of Syrian refugees with residence permission in
Germany. The 1.5 year follow-up revealed that mental
distress does not change significantly over time, and
overall remains quite high in comparison to the general
population in Germany [42–44]. However, compared to
other studies with Syrian refugees, the observed prevalence rates of depression, PTSD and anxiety disorder
were much lower [11, 16]. Experienced traumatic events
as well as post-migration factors, such as discrimination
or further validity of residence permission were both
identified as relevant risk factors for mental disorders.
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Table 2 Depression, generalized anxiety disorder, and PTSD and their distribution at both measurement times (N = 108)
T1
n

T2
%f

n

Comparison
%f

zg

p

−0.282

0.778

−0.136

0.892

−0.346

0.730

−0.273

0.787d

a

Depression

Clinically not relevant (< 10)

79

73.1

75

69.4

Moderate (10–14)

11

10.2

21

19.4

Moderately severe or severe (≥ 15)

18

16.7

12

11.1

Generalized anxiety disorderb
Clinically not relevant (< 10)

90

83.4

91

84.3

Moderate (10–14)

10

9.3

12

11.1

Severe (≥ 15)

8

7.4

5

4.6

Clinically not relevant

41

38.0

41

38.0

Clinically marginally relevant

22

20.4

23

21.3

Clinically relevant

15

13.9

14

13.0

Without mental disorder

74

68.5

68

63.0

One mental disorder

15

13.9

22

20.4

Two mental disorders

10

9.3

12

11.1

Three mental disorders

9

8.3

6

5.6

PTSDc,

d

Number of mental disorderse

Single diagnostic category
Only depressiona

11

10.2

7

6.5

b

0

0.0

1

0.9

Only PTSDc

3

2.8

4

3.7

Depressiona and GADb

8

7.4

4

3.7

a

Depression and PTSD

1

0.9

2

1.9

GADb and PTSDc

1

0.9

0

0.0

9

8.3

6

5.6

Only GAD

Two diagnostic categories
c

Three diagnostic categories
Depressiona, GADb and PTSDc

PHQ-9, Patient Health Questionnaire – Depression Module; b GAD-7, Generalized Anxiety Disorder Scale; c ETI, Essen Trauma Inventory: sum score calculated on
the basis of the three subscales (intrusion, hyperarousal and avoidance) that are relevant for the cut-off for a PTSD diagnosis; d PTSD was only calculated for those
participants that had already experienced at least one traumatic event at T1 (n = 78); e Depression (PHQ-9 total score ≥ 10), generalized anxiety disorder (GAD-7
total score ≥ 10), PTSD (ETI: sum score calculated on the basis of the three subscales (intrusion, hyperarousal and avoidance) that are relevant for the cut-off for a
PTSD diagnosis); f Add-ups may not be equal to total due to rounding; g Wilcoxon signed-rank test
a

Concerning demographic properties of our sample,
most of the 108 included Syrian refugees were male
(68.5%) and middle-aged (M = 35.3 at T1). As in the
period from 2014 to 2017, 64.8% of requests for asylum
from Syrian refugees were made by men, this is comparable to our sample [45–47]. Relative to the age structure
of asylum seekers over the age of 18 in Germany in this
period of time, the majority of applications were made
by asylum seekers aged between 18 and 44 (70.6%) [45–
47]. In our study, 80.6% of participants were aged between 18 and 44. With regard to the age structure, our
sample is also comparable to that of the total population

of applicants in Germany. The average duration of previous residence in Germany was 1.9 years at T1 and 3.5
years at T2. In the meantime, from T1 to T2, 9% of the
participants, resident in collective accommodation centers or shared flats, have moved into their own apartments (alone or with family).
The largest change concerning sociodemographic variables has been found among the refugees’ current activities. While only 9.3% of the participants went to school,
university or were employed at T1, the rate was 35.4%
for T2. These changes indicate an integration process of
our sample. But, it must be taken into consideration,
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Table 3 Multiple linear regression analyses predicting symptoms of depression, generalized anxiety and PTSD at T1 and T2 (N = 108)
Bd

95% CIe

SEf

β

p

Years of education

−0.360

−0.619 to −0.101

0.130

−0.262

0.007

Perceived discrimination

1.885

0.219 to 3.552

0.837

0.235

0.027

Number of traumatic events

1.421

0.934 to 1.909

0.245

0.562

< 0.001

Genderg

−2.905

−5.474 to −0.904

1.157

−0.246

0.014

Perceived discrimination

1.599

0.383 to 2.769

0.595

0.271

0.008

Number of traumatic events

0.769

0.381 to 1.157

0.194

0.362

< 0.001

Genderg

−4.549

−6.663 to −2.434

1.062

−0.421

< 0.001

Perceived discrimination

1.674

0.359 to 2.988

0.660

0.263

0.013

Number of traumatic events

0.817

0.432 to 1.202

0.193

0.406

< 0.001

Genderg

−3.463

−5.563 to −1.659

1.001

−0.342

0.001

Perceived discrimination

1.689

0.700 to 2.738

0.515

0.335

0.001

Number of traumatic events

0.421

0.096 to 0.758

0.167

0.232

0.014

Genderg

−7.131

−12.930 to −1.332

2.914

−0.252

0.017

Number of traumatic events

2.515

1.460 to 3.570

0.530

0.478

< 0.001

Future validity of permith

−0.211

−0.388 to −0.035

0.089

−0.184

0.020

Number of traumatic events

2.583

1.800 to 3.365

0.394

0.557

< 0.001

Predictors of depressive symptomsa
T1*

T2*

b

Predictors of GAD symptoms
T1*

T2*

Predictors of PTSD symptomsc
T1*

T2*

* The following variables were included in each of the calculated multiple regressions at T1 and T2: gender, age, years of education, accommodation, work/
school/studies, duration of stay in Germany, future validity of permit, perceived discrimination and number of traumatic events. In this table only significant
predictors are shown
a
PHQ-9, Patient Health Questionnaire - Depression Module, sum score; b GAD-7, Generalized Anxiety Disorder Scale, sum score; c ETI, Essen Trauma Inventory,
sum score calculated on the basis of the three subscales (intrusion, hyperarousal and avoidance) that are relevant for the cut-off for a PTSD diagnosis; d B =
regression coefficient; e CI = confidence interval; f SE = standard error; g 0 = female, 1 = male; h In months

that 40% of the employed participants are only marginally employed and therefore cannot make a living from
their work.
As shown in previous surveys, the presented study
confirms the high satisfaction of refugees with living in
Germany (on average between 7.6 and 7.8 on a scale of
1–10) [21]. In a representative survey carried out in
Germany, the 4.500 asked refugees reported values similar to those of the general population in the subjective
assessment of their life satisfaction. Comparable to the
examined values in our study, the mean was about 7 on
a scale of 1–10 [48]. In addition, the low values of perceived discrimination also correspond to earlier study results on refugees in Germany [21]. Among the 4.500
refugees in the German study presented, a minority of
10% reported frequent experiences of discrimination and
another 36% rarely [48]. Even though only rare discrimination experiences were reported at both measurement

times, the total discrimination as well as the perceived
discrimination in the neighborhood at T2 were significantly higher than at T1. This may possibly be explained
by the change in living conditions. In comparison to T1,
at T2 considerably more Syrian refugees lived in their
own apartments, which may have led to more contact
with locals and discriminatory experiences in the
neighborhood.
In line with previous studies on Syrian refugees, high
rates of traumatizing experiences are reported [3, 6, 20].
With a longer duration of stay in Germany, a significant
increase of having experienced and/or witnessed traumatic events as well as in the number of traumatic
events mentioned was found. Different reasons for this
increase could be possible. Firstly, this result indicates
traumatic experiences Syrian refugees went through
whilst staying in Germany, or could point to evolutions
in remembering certain traumatic events, or might be an

Borho et al. BMC Psychiatry

(2020) 20:362

indication of memory inconsistency, possibly caused by
mental health problems [49].
In our sample, 26.9% fulfilled the criteria for a clinically relevant depression diagnosis, 16.7% for a generalized anxiety disorder and 13.9% for PTSD at T1.
Approximately 1.5 years later (at T2), these prevalence
rates hardly changed and were 30.6% for depression,
15.7% for generalized anxiety and 13.0% for PTSD. None
of these diagnoses revealed a significant increase or decrease after this time. A comparison of the number of
psychological complaints of T1 and T2 neither showed
significant changes. While at T1 31.5% met the criteria
for at least one diagnosis, at T2 it was 37.0%. Regardless
of baseline or follow-up, these findings are in contrast to
previous study results from different countries and different points of the resettlement process that have
shown considerably higher prevalence rates of mental
disorders among Syrian refugees [16–21, 23].
A large part of this discrepancy could possibly be explained by clinical and methodological factors, in terms
of differences in sampling and assessment methods [30].
For example, Acarturk et al. [20] found a particularly
high probable prevalence rate for PTSD of 83.5% among
the examined Syrian refugees located in a refugee camp
in Turkey. That result could be attributed to the short
duration of the sample’s stay in Turkey (about one year)
and the location of the camp at the border of Syria. In
contrast, the lower prevalence rates of our study sample
may be related to the safe environment with good living
conditions in Germany, the longer length of stay and the
possession of residence permission. Many studies with
higher prevalence rates have focused on asylum seekers
instead of refugees with residence permission [4, 6, 31,
50]. Besides, the countries of resettlement, including
their associated living conditions may have an impact on
mental disorders. Compared to other countries in which
studies on the health status of Syrian refugees have
already been carried out, Germany is characterized by a
low unemployment rate (about 5.1%), high living standards and a health system based on sharing in which
97% of the population is covered by health insurance
[51–53]. Overall, there are a lot of pre- and postmigration factors as well as methodological differences
that play a role in the frequency of prevalence rates of
psychological distress between studies.
Regarding the persistent mental health problems of
our study sample over time, our results correspond to
previous research on the influence of length of stay in
receiving countries on psychological stress among refugees. Several studies have confirmed the persistence of
mental problems even after more than three or five years
in the host country [30, 54]. On the one hand, a path
analysis performed to investigate post-migration psychological symptoms among refugees in Germany found on
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average similar PTSD and depressive symptoms over the
course of one year [27]. On the other hand, a previous
study by our group on Arabic-speaking asylum seekers
suggested participants with mental distress have shorter
periods of stay in Germany compared to the asylum
seekers without mental distress. In this study, mental
health of some asylum seekers was better with a longer
duration of stay in Germany. However, the difference in
length of stay between asylum seekers with and without
psychological stress was only around four months [3].
Contrary findings are presented in a study of 225 newly
resettled Iraqi refugees in Australia and 225 Iraqis with a
period of resettlement of approximately five years. A significant difference between groups in symptoms of anxiety and depression was found, indicating that study
participants with longer periods of resettlement were
experiencing higher levels of psychological distress than
recent arrivals [55]. This might be a proof of the strong
influence of post-migratory variables on mental distress.
In summary, follow-up studies with the same participants over time showed no significant changes with an
increased length of stay, whereas some comparative
studies between different samples showed significant differences. An attribution of these different results to the
study design may be possible. With regard to our study
sample, ongoing post-migratory stress, such as discrimination and poor integration or the lack of treatment
may be reasons for the consistent prevalence rates of
mental disorders at T1 and T2.
Asked about previous treatments due to psychological
stress, only 6.5% at T1 and 7.4% at T2 reported having
already received psychological help. Given the considerably high prevalence rates of mental disorders found in
this study (compared to the German general population),
access barriers to mental health services, feelings of
shame or lack of information about potential treatment
offers or psychological disorders per se may be reasons
for the small number of our Syrian refugee sample having received psychotherapeutic treatment so far.
In the next step of our analyses, we investigated the
impact of several risk factors from sociodemographic
variables, traumatic experiences and post-migration variables on the severity of depressive-, generalized anxiety-,
and PTSD symptoms. Regarding the predictors for severity of depressive symptoms at baseline (T1) as well as
at follow-up (T2) significant relations were found with
higher perceived discrimination and a higher number of
traumatic events. In deviation from T2, in T1 less years
of education had a significant influence. In T2 women
reported stronger depression symptoms than men. Female gender as well as higher perceived discrimination
and a higher amount of experienced and/or witnessed
traumatic events were identified as significant predictors
for higher severity of generalized anxiety. Although
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female sex was only a significant risk factor for more severe PTSD symptoms at T1, a tendency in this direction
was also discernible at T2. In addition, shorter future
validity of residence permission at T2 and a higher number of traumatic events at both measurement times were
significantly associated with reported PTSD symptoms.
The shorter future validity as predictor for PTSD symptoms at T2 may point to the uncertainty about their future stay in the host country and the corresponding fear
about returning to their problematic home country [32].
These results strongly indicate that both traumatic experiences as well as daily stressors such as discrimination
have a large impact on the mental health development
of Syrian refugees in Germany, as already suggested in
other studies [9, 18, 20, 24, 31]. Both factors need to be
considered as important aspects impacting on refugees’
mental health. We found little evidence for possible
changes in the impact of traumatic experiences and
post-migration aspects over time. We hypothesize traumatic experiences would have a larger impact on the
shorter and daily stressors in the long term; hereby a
longer follow-up study is needed to investigate this hypothesis further.
Strengths, limitations and implications for further
research

This is the first register-based follow-up study of mental
disorders among Syrian refugees with residence permission in Germany. Our design clearly stands out in comparison to previous research on refugees’ mental health.
Other strengths can be found in the comparatively high
response rate from baseline to follow-up despite the
costly recruiting method with prearranged appointments. The good comparability to the basic population
of Syrian refugees in Germany as well as the inclusion of
selected pre- and post-migration variables in the analyses should also be emphasized.
Despite these strengths there are also some limitations
to our study. Non-responders at T2 were significantly
younger and had lower severity of PTSD symptoms
which could represent a selection bias among the study
sample. Our study is based on self-rating scales and
therefore does not fulfill the gold standard criteria of
clinical diagnosis. Due to these self-report assessments,
the presented results could be biased by social desirability. In addition, not all of the possible psychiatric comorbidities, such as drug abuse could be detected. In
literature, we find remarks on comorbid occurrence of
PTSD and substance use disorder [56]. Besides, our
study includes only a 1-time follow-up at a 1.5 year
interval. Even if the presented results indicate a high
persistence of mental disorders among Syrian refugees
with residence permission, longer follow-up studies
should verify these findings, screen for a broader
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spectrum of mental problems, and also for more protective and risk factors. Especially post-migration variables
should become a stronger focus of research. In addition,
barriers to accessing mental health services as well as
mental disease concepts should be assessed. It is important to determine the prevalence of common stress factors, and provide needed interventions, as these
conditions, if untreated, can be detrimental to mental
health. We also suggest implementing interventional
follow-up studies with trauma therapeutic concepts to
examine the potential effect on Syrian refugees’ mental
disorders. For the therapeutic treatment of Syrian refugees, we recommend a culture sensitive, individualized
approach, which takes into account traumatic as well as
post-migratory aspects. Due to the low uptake of therapeutic services, training courses would also be useful to
make the refugees aware of mental distress and its risk
factors. In addition, the integration process of especially
female refugees should be therapeutically accompanied
and refugee aid-workers should be trained on the specific burdens of refugees [57].

Conclusions
There is strong empirical evidence that the prevalence
rates of mental distress among refugees are significantly
higher compared to the overall population, even if the
prevalence rates of psychological disorders among this
survey cohort were not as high as in previous studies
with the Syrian refugee population [20]. However, it has
not yet become clear if and how these prevalence rates
change with an increasing length of stay in the host
countries. The results of our study indicate that the psychological burden on Syrian refugees with residence permission in Germany remains consistently high over
time, despite partly improved living conditions. The
most vulnerable group among the Syrian refugees is
characterized by female gender, a high number of experienced traumatic events, and frequently perceived
discrimination and call for specific attention. The persistently high values of psychological stress confirm the
importance of therapeutic interventions for Syrian
refugees.
Abbreviations
T1: First measurement point; T2: Second measurement point; PTSD: Posttraumatic stress disorder; GAD: Generalized anxiety disorder; B: Regression
coefficient; CI: Confidence interval; SE: Standard error
Acknowledgements
The authors are grateful to Erlangen City Council, especially the Mayor,
Dr. Elisabeth Preuss and the Jobcenter Erlangen for their support during
the study. The authors are also thankful to everyone who took part in
this study.
Authors’ contributions
AB, EG and YE designed the study. AB conducted the study, analyzed and
interpreted statistical data, and drafted this manuscript. AB, AV, and EG
collected the data and GMS contributed to the organization and recruitment

Borho et al. BMC Psychiatry

(2020) 20:362

process. EM, EG and YE provided a full review and provision of feedback on
the final manuscript. YE provided feedback and mentorship at each stage of
the research design and implementation. All authors approved the final
manuscript.
Funding
The first measurement point was funded by the ELAN Fund of the Medical
Faculty of the Friedrich-Alexander University Erlangen-Nürnberg (FAU).
The second measurement point was supported by the Emerging Fields
Initiative (EFI) Fund of the Friedrich-Alexander University Erlangen-Nürnberg
(FAU).
The funders did not have any further role in the design of the study and
collection, analysis, interpretation of data or in writing the manuscript.
Availability of data and materials
The dataset analyzed during the current study is available from the
corresponding author on reasonable request.
Ethics approval and consent to participate
The study was approved by the Ethics Committee of the Medical Faculty of
the Friedrich-Alexander University Erlangen-Nürnberg (FAU) (project identification code: 74_17 B). All participants gave their written informed consent.

Page 12 of 13

10.

11.

12.
13.

14.

15.

16.

Consent for publication
Not applicable.
17.
Competing interests
The authors declare that they have no competing interests.
18.
Author details
1
Department of Psychosomatic Medicine and Psychotherapy,
Friedrich-Alexander University Erlangen-Nürnberg (FAU), Erlangen, Germany.
2
Erlangen City Council, Jobcenter, Erlangen, Germany. 3Department of
Psychiatry and Psychotherapy, Paracelsus Medical University, Nuremberg,
Germany.
Received: 14 January 2020 Accepted: 19 June 2020

References
1. Organization UN. [Facts & figures about people on the run: UNO]. 2019
https://www.uno-fluechtlingshilfe.de/informieren/fluechtlingszahlen/.
Accessed 2 June 2020.
2. UNHCR Refugees. Syria Regional Refugee Response: UNHCR; 2019. https://
www.data2.unhcr.org/en/situations/syria. Accessed 2 June 2020.
3. Georgiadou E, Morawa E, Erim Y. High manifestations of mental distress in
Arabic asylum seekers accommodated in collective centers for refugees in
Germany. Int J Environ Res Public Health. 2017;14. https://doi.org/10.3390/
ijerph14060612.
4. Kazour F, Zahreddine NR, Maragel MG, Almustafa MA, Soufia M, Haddad R,
et al. Post-traumatic stress disorder in a sample of Syrian refugees in
Lebanon. Compr Psychiatry. 2017;72:41–7. https://doi.org/10.1016/j.
comppsych.2016.09.007.
5. Silove D, Ventevogel P, Rees S. The contemporary refugee crisis: an
overview of mental health challenges. World Psychiatry. 2017;16:130–9.
https://doi.org/10.1002/wps.20438.
6. Alpak G, Unal A, Bulbul F, Sagaltici E, Bez Y, Altindag A, et al. Post-traumatic
stress disorder among Syrian refugees in Turkey: a cross-sectional study. Int
J Psychiatry Clin Pract. 2015;19:45–50. https://doi.org/10.3109/13651501.
2014.961930.
7. Tinghog P, Malm A, Arwidson C, Sigvardsdotter E, Lundin A, Saboonchi F.
Prevalence of mental ill health, traumas and postmigration stress among
refugees from Syria resettled in Sweden after 2011: a population-based
survey. BMJ Open. 2017;7:e018899. https://doi.org/10.1136/bmjopen-2017018899.
8. Al Ibraheem B, Kira IA, Aljakoub J, Al Ibraheem A. The health effect of the
Syrian conflict on IDPs and refugees. Peace and Conflict: J of Peace
Psychology. 2017;23:140–52. https://doi.org/10.1037/pac0000247.
9. Silove D, Sinnerbrink I, Field A, Manicavasagar V, Steel Z. Anxiety, depression
and PTSD in asylum-seekers: assocations with pre-migration trauma and

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

post-migration stressors. Br J Psychiatry. 1997;170:351–7. https://doi.org/10.
1192/bjp.170.4.351.
Kim I. Beyond trauma: post-resettlement factors and mental health
outcomes among Latino and Asian refugees in the United States. J Immigr
Minor Health. 2016;18:740–8. https://doi.org/10.1007/s10903-015-0251-8.
M'Zah S, Lopes Cardozo B, Evans DP. Mental health status and service
assessment for adult Syrian refugees resettled in metropolitan Atlanta: a
cross-sectional survey. J Immigr Minor Health. 2019;21:1019–25. https://doi.
org/10.1007/s10903-018-0806-6.
Murthy RS, Lakshminarayana R. Mental health consequences of war: a brief
review of research findings. World Psychiatry. 2006;5:25–30.
Maldari T, Elsley N, Rahim RA. The health status of newly arrived Syrian
refugees at the refugee health service, South Australia, 2016. Aust J Gen
Pract. 2019;48:480–6.
Fazel M, Wheeler J, Danesh J. Prevalence of serious mental disorder in 7000
refugees resettled in western countries: a systematic review. Lancet
(London, England). 2005;365:1309–14. https://doi.org/10.1016/s01406736(05)61027-6.
Lindert J, Ehrenstein OS, Priebe S, Mielck A, Brahler E. Depression and
anxiety in labor migrants and refugees - a systematic review and metaanalysis. Soc Sci Med (1982). 2009;69:246–57. https://doi.org/10.1016/j.
socscimed.2009.04.032.
Javanbakht A, Amirsadri A, Abu Suhaiban H, Alsaud MI, Alobaidi Z, Rawi Z,
et al. Prevalence of possible mental disorders in Syrian refugees resettling in
the United States screened at primary care. J Immigr Minor Health. 2019;21:
664–7. https://doi.org/10.1007/s10903-018-0797-3.
Naja WJ, Aoun MP, El Khoury EL, Abdallah FJ, Haddad RS. Prevalence of
depression in Syrian refugees and the influence of religiosity. Compr
Psychiatry. 2016;68:78–85. https://doi.org/10.1016/j.comppsych.2016.04.002.
Poole DN, Hedt-Gauthier B, Liao S, Raymond NA, Barnighausen T. Major
depressive disorder prevalence and risk factors among Syrian asylum
seekers in Greece. BMC Public Health. 2018;18:908. https://doi.org/10.1186/
s12889-018-5822-x.
Tekeli-Yesil S, Isik E, Unal Y, Aljomaa Almossa F, Konsuk Unlu H, Aker AT.
Determinants of mental disorders in Syrian refugees in Turkey versus
internally displaced persons in Syria. Am J Public Health. 2018;108:938–45.
https://doi.org/10.2105/ajph.2018.304405.
Acarturk C, Cetinkaya M, Senay I, Gulen B, Aker T, Hinton D. Prevalence and
predictors of posttraumatic stress and depression symptoms among Syrian
refugees in a refugee camp. J Nerv Ment Dis. 2018;206:40–5. https://doi.org/
10.1097/nmd.0000000000000693.
Schroeder H, Zok K, Faulbaum F. Health of refugees in Germany - Results of
a study of refugees from Syria, Iraq and Afghanistan. WIdO-monitor. 2018;
15:1–20.
Fuhr DC, Acarturk C, McGrath M, Ilkkursun Z, Sondorp E, Sijbrandij M, et al.
Treatment gap and mental health service use among Syrian refugees in
Sultanbeyli, Istanbul: a cross-sectional survey. Epidemiol Psychiatr Sci. 2019:
1–11. https://doi.org/10.1017/s2045796019000660.
Chung MC, Shakra M, AlQarni N, AlMazrouei M, Al Mazrouei S, Al HS.
Posttraumatic stress among Syrian refugees: trauma exposure
characteristics, trauma centrality, and emotional suppression. Psychiatry.
2018;81:54–70. https://doi.org/10.1080/00332747.2017.1354620.
Porter M, Haslam N. Predisplacement and postdisplacement factors associated
with mental health of refugees and internally displaced persons: a metaanalysis. Jama. 2005;294:602–12. https://doi.org/10.1001/jama.294.5.602.
Ellis BH, Murray K, Barrett C. Understanding the mental health of refugees:
trauma, stress, and the cultural context. In: Parekh R, editor. The
Massachusetts General Hospital textbook on diversity and cultural sensitivity
in mental health. New York: Springer; 2014. p. 165–87.
LeMaster JW, Broadbridge CL, Lumley MA, Arnetz JE, Arfken C, Fetters MD,
et al. Acculturation and post-migration psychological symptoms among
Iraqi refugees: a path analysis. Am J Orthopsychiatry. 2018;88:38–47. https://
doi.org/10.1037/ort0000240.
Kaltenbach E, Schauer M, Hermenau K, Elbert T, Schalinski I. Course of
mental health in refugees - a one year panel survey. Front psychiatry. 2018;
9:352. https://doi.org/10.3389/fpsyt.2018.00352.
Miller KE, Rasmussen A. The mental health of civilians displaced by armed
conflict: an ecological model of refugee distress. Epidemiol Psychiatr Sci.
2017;26:129–38. https://doi.org/10.1017/s2045796016000172.
Schick M, Zumwald A, Knopfli B, Nickerson A, Bryant RA, Schnyder U, et al.
Challenging future, challenging past: the relationship of social integration

Borho et al. BMC Psychiatry

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

(2020) 20:362

and psychological impairment in traumatized refugees. Eur J
Psychotraumatol. 2016;7:28057. https://doi.org/10.3402/ejpt.v7.28057.
Bogic M, Njoku A, Priebe S. Long-term mental health of war-refugees: a
systematic literature review. BMC Int Health Hum Rights. 2015;15:29. https://
doi.org/10.1186/s12914-015-0064-9.
Richter K, Peter L, Lehfeld H, Zaske H, Brar-Reissinger S, Niklewski G.
Prevalence of psychiatric diagnoses in asylum seekers with follow-up. BMC
Psychiatry. 2018;18:206. https://doi.org/10.1186/s12888-018-1783-y.
Georgiadou E, Zbidat A, Schmitt GM, Erim Y. Prevalence of mental distress
among Syrian refugees with residence permission in Germany: a registry-based
study. Front Psychiatry. 2018;9:393. https://doi.org/10.3389/fpsyt.2018.00393.
Morawa E, Erim Y. The interrelation between perceived discrimination,
depressiveness, and health related quality of life in immigrants of Turkish
and polish origin. Psychiatr Prax. 2014;41:200–7. https://doi.org/10.1055/s0033-1343221.
Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16:606–13. https://doi.org/10.1046/
j.1525-1497.2001.016009606.x.
Multicultural Mental Health Resource Centre: PHQ in different languages.
(2019). http://www.multiculturalmentalhealth.ca/en/clinical-tools/
assessment/screening-for-common-mental-disorders/phq-in-differentlanguages/. Accessed 2 June 2020.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders: DSM-IV-TR. 4th ed. Washington, DC: American Psychiatric
Association; 2000. p. 943.
Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. 2006;166:1092–7.
https://doi.org/10.1001/archinte.166.10.1092.
Lowe B, Decker O, Muller S, Brahler E, Schellberg D, Herzog W, et al.
Validation and standardization of the generalized anxiety disorder screener
(GAD-7) in the general population. Med Care. 2008;46:266–74. https://doi.
org/10.1097/MLR.0b013e318160d093.
Tagay S, Erim Y, Stoelk B, Möllering A, Mewes R, Senf W. The Essen TraumaInverntory (ETI) - A screening instrument of identification of traumatic
events and posttraumatic disorders. Z Psychotraumatol Psychother. Psychol
Med. 2007;1:75–89.
Roderick JAL. A test of missing completely at random for multivariate data
with missing values. J Am Stat Assoc. 1988;83:1198–202. https://doi.org/10.
2307/2290157.
Dempster AP, Laird NM, Rubin DB. Maximum likelihood from incomplete
data via the EM algorithm. J R Stat Soc Ser B Methodol. 1977;39:1–38 http://
www.jstor.org/stable/2984875.
Busch MA, Maske UE, Ryl L, Schlack R, Hapke U. Prevalence of depressive
symptoms and diagnosed depression among adults in Germany: results of
the German Health Interview and Examination Survey for Adults (DEGS1).
Bundesgesundheitsblatt, Gesundheitsforschung, Gesundheitsschutz. 2013;56:
733–9. https://doi.org/10.1007/s00103-013-1688-3.
Hauffa R, Rief W, Brahler E, Martin A, Mewes R, Glaesmer H. Lifetime
traumatic experiences and posttraumatic stress disorder in the German
population: results of a representative population survey. J Nerv Ment Dis.
2011;199:934–9. https://doi.org/10.1097/NMD.0b013e3182392c0d.
Jacobi F, Wittchen HU, Holting C, Hofler M, Pfister H, Muller N, et al.
Prevalence, co-morbidity and correlates of mental disorders in the general
population: results from the German health interview and examination
survey (GHS). Psychol Med. 2004;34:597–611. https://doi.org/10.1017/
s0033291703001399.
BAMF Refugees: [The Federal Office in figures 2014 - Asylum, migration and
integration 2015]. (2015). https://www.bamf.de/SharedDocs/Anlagen/DE/
Publikationen/Broschueren/bundesamt-in-zahlen-2014.pdf?__blob=
publicationFile. Accessed 2 June 2020.
BAMF Refugees: [The Federal Office in figures 2015 - Asylum, migration and
integration 2016]. (2016). https://www.bamf.de/SharedDocs/Anlagen/DE/
Publikationen/Broschueren/bundesamt-in-zahlen-2015.pdf?__blob=
publicationFile. Accessed 2 June 2020.
BAMF Refugees: [The Federal Office in figures 2016 - Asylum, migration and
integration 2018]. (2018). https://www.bamf.de/SharedDocs/Anlagen/DE/
Publikationen/Broschueren/bundesamt-in-zahlen-2016.pdf?__blob=publicationFile.
Accessed 2 June 2020.
BAMF: [BAMF short analysis - flight, arrival in Germany and first steps of
integration 2016]. (2016)https://www.diw.de/documents/publikationen/73/
diw_01.c.546854.de/16-46-4.pdf. Accessed 2 June 2020.

Page 13 of 13

49. Vervliet M, Lammertyn J, Broekaert E, Derluyn I. Longitudinal follow-up of
the mental health of unaccompanied refugee minors. Eur Child Adolescent
Psychiatry. 2014;23:337–46. https://doi.org/10.1007/s00787-013-0463-1.
50. Drozdek B, Kamperman AM, Tol WA, Knipscheer JW, Kleber RJ. Seven-year
follow-up study of symptoms in asylum seekers and refugees with PTSD
treated with trauma-focused groups. J Clin Psychol. 2014;70:376–87. https://
doi.org/10.1002/jclp.22035.
51. Statista: [Unemployment rate in Germany, annual average from 2004 to
2019]. (2019). https://de.statista.com/statistik/daten/studie/1224/umfrage/
arbeitslosenquote-in-deutschland-seit-1995/. Accessed 2 June 2020.
52. Organisation for Economic Co-operation and Development (OECD):
Germany 2019. (2019). http://www.oecdbetterlifeindex.org/de/countries/
germany-de/. Accessed 2 June 2020.
53. Medtronic: Value-based healthcare in Germany 2019. (2019). https://www.
medtronic.com/de-de/gesundheitsversorgung-wandel/wertorientierung/
deutsches-gesundheitssystem.html. Accessed 2 June 2020.
54. Vukovic IS, Jovanovic N, Kolaric B, Vidovic V, Mollica RF. Psychological and
somatic health problems in Bosnian refugees: a three year follow-up.
Psychiatr Danub. 2014;26(Suppl 3):442–9.
55. Uribe Guajardo MG, Slewa-Younan S, Smith M, Eagar S, Stone G.
Psychological distress is influenced by length of stay in resettled Iraqi
refugees in Australia. Int J Ment Heal Syst. 2016;10:4. https://doi.org/10.1186/
s13033-016-0036-z.
56. Roberts NP, Roberts PA, Jones N, Bisson JI. Psychological therapies for posttraumatic stress disorder and comorbid substance use disorder. Cochrane
Database Syst Rev. 2016;4:Cd010204. https://doi.org/10.1002/14651858.
CD010204.pub2.
57. Borho A, Georgiadou E, Grimm T, Morawa E, Silbermann A, Nißlbeck W,
et al. Professional and volunteer refugee aid workers-depressive symptoms
and their predictors, experienced traumatic events, PTSD, burdens,
engagement motivators and support needs. Int J Environ Res Public Health.
2019;16. https://doi.org/10.3390/ijerph16224542.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

