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Theoretical background

Female refugees often experience traumatic events leading to mental health problems such as depression, anxiety, and somatization which can impact their quality of life. However, the interplay between these factors has rarely been studied to date.





Objectives

This study investigates factors that contribute to the symptoms of psychological distress, somatization, and quality of life and the relationship between them.





Methods

594 female refugees in five different reception centers in Germany were included. The cumulative number of traumatic events experienced was defined using the Harvard Trauma Questionnaire and the Posttraumatic Diagnostic Scale. Information from the Hopkins Symptom Checklist, the Symptom Checklist-90, and Eurohis-QoL was used to perform hierarchical regression analysis and serial mediation analysis was conducted using PROCESS Model 6 and bootstrapping.





Results

Traumatic experiences had an impact on quality of life, both independently and as well as being mediated by somatization and psychological distress. Furthermore, our study reveals that cumulative trauma influences somatization, which then mediates psychological distress, ultimately leading to a lower quality of life. Cumulative trauma had the highest negative impact on mental health outcomes.





Conclusion

Our findings suggest that future research and treatment of female refugees should focus on the role of somatization. Clinical assessments should be broadened with culturally sensitive tools to encompass both somatic and psychological dimensions of distress.
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1 Introduction

At the end of 2024, approximately 123.2 million people worldwide were forcibly displaced or stateless due to armed conflicts, violence, and human rights violations. Germany was the third largest recipient of new individual applications worldwide (1). The largest group consisted of Ukrainian nationals, followed by individuals from Syria, Afghanistan, Iraq and Turkey. These five nationalities accounted for nearly three-quarters of all protection seekers residing in Germany (2). Approximately 50% of the refugees worldwide are estimated to be girls and women (1); however, the majority of refugees arriving in Europe –with exemption of Ukrainians- are male (2). Two potential reasons for the gender gap are: high smuggling costs prevent families from fleeing together, and many choose to protect women and children from the dangerous journey. Also, women are not allowed to travel alone and families often sent one man ahead, hoping to reunite later through legal family reunification. Men leave the country to evade compulsory military conscription or as a consequence of having deserted military service (3, 4).

While these figures highlight especially the scale of female refugee displacement, there are gender specific implications. Besides common war and conflict related stressors like lack of shelter, food or hygiene facilities there is a wide range of traumatic events and trauma types that in particular, women frequently experience: Severe war-related trauma such as torture, imprisonment, and life risk (5) as well as sexual or gender-based violence (6). Twice as many women reported exposure to family violence and sexual abuse compared to men (7). Female refugees also face social repercussions, including rejection or isolation, discrimination (e.g. for wearing a veil), divorce, abuse, “honor” crimes, and ostracism (8). Without a partner, they often lack protection and social support (9–11). A person’s vulnerability to developing mental disorders is increased by exposure to traumatic events (10).

Traumatic experiences have profound implications for mental health outcomes. Refugees suffer more often from mental health disorders as compared to the general population. In post-conflict settings, more than one in five people show signs of mental health problems (12). In response to pre-, peri- and postmigration trauma and acculturative stress, they can develop a wide range of emotional, cognitive, physical, behavioral, and social problems and have high prevalence for mental disorders (8, 13–17). As we previously reported (18), cumulative exposure to potentially traumatic events strongly associated with depression (13, 19, 20), somatization (21) and Posttraumatic stress disorder (PTSD) (22). The risk to develop the latter is influenced by the type of trauma, for example interpersonal violence or self-experienced traumatic events (15, 23). However, prevalence estimates vary greatly (24), possibly due to methodological differences and refugee characteristics (25).

These mental health challenges are frequently expressed through somatic complaints highlighting the complex interplay between mind and body in refugee populations. Somatization describes the expression of physical symptoms that a medical examination cannot explain (26). While PTSD, depression, and anxiety are well studied, there is little research on somatic symptoms, although somatic stress disorder is also related to trauma exposure (26–28), emotional distress and problems in functioning. Somatization is very common among refugees and often drives their increased utilization of health services, to address apparently physical complaints (29). For example, Syrian participants reported various somatic symptoms, like cardiovascular and pulmonary symptoms, severe pain in different body parts, hair loss, or even unfulfilled desire to have children (30). Yazidi women who escaped from the Islamic State (IS) reported feelings of suffocation, movement disorders, back pain, headaches, internal pain, heavy movement, heavy legs, kidney and eye problems, hair loss and anger (31).

The challenge of distinguishing somatization from other mental illnesses highlights the complexity of mental health evaluations in refugee populations. Symptoms of PTSD, anxiety, depression, and somatic symptoms can cluster, making differentiation between the different entities difficult (29, 32, 33). The frequent co-occurrence of psychological distress and pain is driven by complex mechanisms that are likely bidirectional and influenced by both genetic and environmental factors (34). Somatization is often associated with trauma, but the causal direction of the correlation between PTSD and somatization is unclear and there is uncertainty about the presence of a potential third mediator variable. One hypothesis is that psychological stress caused by PTSD increases the vulnerability to develop somatic symptoms (35). Somatization might also be the preferred suffering expression mode in certain populations (36). Another hypothesis is that past traumatic bodily experiences are stored in memory and influence the development of somatic symptoms (37).

Traumatization may lead to mental health challenges including somatization, consecutively impacting the quality of life for refugees. Increased mental health disorders and somatic complaints could be a reason why refugees experience lower quality of life compared to international population norms. For example, high somatization of mental disorders or current physical pain due to past torture experiences might explain lower scores in the physical health domain of quality of life (38, 39). Furthermore, the relationship between trauma and quality of life was mediated by somatic complaints among Tunisians during the Arab Spring and among Ivorian Refugees (40).

Being a woman is a significant and common sociodemographic risk factor among refugees (29). Female refugees and asylum seekers report more frequent and severe somatic, depressive, and anxiety symptoms compared to males (33, 41, 42). Female refugees are a vulnerable group and Vallejo-Martín et al. (23) propose several reasons why addressing their mental health in studies must be done sensitively and with care: The risk of traumatization, concentration problems, language barriers, discrimination, social rejection, or addressing taboo topics like rape and sexual assaults (23). Research on women remains underreprensented. This underscores the importance of focusing research and interventions on female refugees, whose unique experiences and mental health needs often differ significantly from those of their male counterparts.

The relationships between trauma, mental health problems and quality of life in female refugees is not well understood. This study aims to explore the influence of sociodemographic variables and cumulative traumatic experiences on the severity of mental distress, somatization, and life quality. Furthermore, we examine the link between experienced traumatic events, somatization, psychological distress, and quality of life. Though similar relationships have been explored in the literature, this research seeks to shed new light on the complex interplay between these variables, offering an original angle by examining sequential mediation effects. We hypothesized that traumatic experiences, somatic symptoms, and psychological distress would be associated with a lower quality of life. We also predict that somatization and psychological distress have mediating roles in the relationship between trauma and quality of life.




2 Methods



2.1 Procedure

Data was obtained between August and December 2016 during a 12-month multicenter study, the “Female Refugee Study”, published elsewhere (43). Briefly, female participants were recruited according to the quota for the country of origin based on statistical distribution provided by the Federal Office for Migration and Refugees (BAMF). The participants were over 18 years of age and their countries of origin were Afghanistan, Syria, Iran, Iraq, Somalia, and Eritrea. These nationalities were selected based on the likelihood of granting them refugee status at time of recruitment. They lived in shared reception facilities and were recruited by native speakers at informal events or through direct informal invitations in five German regions (Berlin, Bavaria, Mecklenburg-Western Pomerania, Hesse, and Rhineland-Palatinate). The sample size was estimated using an a priori power analysis to achieve a statistical power of 1–β = .80. A total of 663 women were recruited. We excluded cases with missing answers as described in the data analysis section. Written informed consent in English, Arabic, Farsi, Somalia, and Tigrinya was obtained in advance to the study. These languages were an inclusion criterion for participation based on the selected nationalities. Interviews with participants were conducted at least 24 after they had provided their consent. The interviews were one-on-one interviews, which lasted up to two and a half hours. Literate participants completed the questionnaires themselves, supported by the interviewer for open questions; for the others, the interviewer read the questions and provided written responses on their behalf. The interviewers were native speakers (Arabic, Dari/Farsi, Somali and Tigrinya) and were trained to conduct the survey with traumatised individuals and to use standardised instructions and information to guide participants through the questionnaire. They also participated in team meetings and supervision by telephone or in person throughout the study. The questionnaire was translated into Arabic, Farsi, Somali, and Tigrinya by a native speaker and back translated by a different native speaker, then compared with the original and discussed with the interpreters before implementation. All project partners obtained ethical approval (reference numbers are Berlin: EA1/117/16, Nuremberg: 016/1511, Rostock: A2016-0142, Frankfurt a. M.: 334/16, Mainz: 837.316.16 (10635)). All procedures were in accordance with the declaration of Helsinki. Participants were only asked one follow-up question if they did not answer a question. They could skip the question if they did not want to respond. This led to missing data. In the following analysis, women with more than one missing answer in the traumatic experience items were excluded.




2.2 Measures



2.2.1 Psychological distress - HSCL

The Hopkins Symptom Checklist (HSCL) has a long history back to the 1950s (44) and several checklists (21–90 items) derived from it. The HSCL-25 employs the scales of anxiety and depression from the HSCL-58. These dimensions are a sensitive measure for global psychological distress. The symptom checklist assesses anxiety with 10 items and depression with 15 items. Response options for items ranged from 1 to 4. The total score refers to the resulting global psychological distress (45). If there are more than 10% of missing answers per scale, the test should not be evaluated (46). It has been used in cross-cultural settings investigating the mental health of immigrants, refugees, or asylum seekers and was translated into several languages. The internal consistency for the total score has shown a high Cronbach’s Alpha of.94 in previous research (47). In the current study, Cronbach’s alpha was.93.




2.2.2 Somatization - SCL SOMA

The SOMA subscale of the Symptom-Checklist-90 assesses symptoms of somatization including physical stress and functional disorders using 12 items on a 5-point Likert scale. The maximum value of missing items is 4 items (48). The reliability is high: Cronbach’s alpha was.83. in prior studies (49). Cronbach’s alpha in our study was.89.




2.2.3 Number of traumatic events - HTQ/PDS

For assessment of the exposure to traumatic events, we used part of the Harvard Trauma Questionnaire (HTQ) (50), which is a cross-cultural screening instrument to document trauma exposure and trauma-related symptoms in refugees, which also includes culturally based expressions of distress (51, 52). This instrument was developed specifically in a refugee sample and has shown excellent statistical properties (Cronbach α = .90) (53). The HTQ has often been modified in studies and items have been added, amended, or removed (54). The earliest version of the HTQ contained four answer options (E = experienced, W = witnessed, H = heard about, or N = no), in the revised version of the HTQ response options were reduced to “Yes” or “No” and the “witnessed” option was only retained where relevant. Based on the revised version, we recoded the items and reduced the answer options to “experienced” and “witnessed” (for the items: “attacks on family members and strangers” and “torture”). Mollica recommends establishing possible torture and trauma events in different cultural groups and geopolitical situations (55). In later versions, Part I was expanded and included 46 to 82 traumatic events (56). We combined traumatic events with events from the Posttraumatic Diagnostic Scale (PDS), a self-report measure of PTSD with a high internal consistency with Cronbach’s alpha.92 (57), which was also already used in an Arabic version for the immigrant and refugee population (Cronbach’s alpha.93) (58). Cronbach’s alpha in our study was.80.




2.2.4 Quality of life – eurohis-QoL

The Eurohis-QOL index is an adaptation of World Health Organization Quality of Life questionnaire (WHOQOL-100) and the World Health Organization Quality of Life Brief Version (WHOQOLBREF) and is a self-assessment instrument of generic quality of life (59). An overall score is formed with 8 items for the domains psychological, physical, social, and environmental well-being which are each represented by two items. Answer options range from “not at all” to “completely” on a 5-point response format on a Likert scale (60). The instrument showed acceptable cross-cultural performance with internal consistency measured using Cronbach’s alpha ranging between.72 and.81 across countries (61) and was also used with refugee populations (62). For this analysis, we had a Cronbach Alpha of.78.




2.2.5 Data analysis

We conducted hierarchical multiple regression analysis to examine the stepwise overall association between variables. More specifically, we conducted three hierarchical linear regression analyses, initially examining sociodemographic variables’ predictive power and subsequently adding the number of traumatic events to predict somatization, psychological distress, and quality of life outcomes. The relevant assumptions of this statistical analysis (linearity, no outliers, independence of residuals, no multicollinearity, homoscedasticity, normally distribution) were checked and fulfilled the required criteria. The variables were chosen based on previous research, suggesting sociodemographic variables such as age, cohabitation (living with a husband or partner), mothers with children (mothers who are living together with their children), mothers without children (mothers who are not living together with their children), secondary education (visited school or having vocational training), higher education (studied or having a doctorate degree), language proficiency in English/German skills (knowledge of German and/or English language), and cumulative traumatic events are important determinants of somatization, psychological distress, and quality of life (5, 63–66). The variables did not follow any order. We used Serial Multiple Mediation Model 6 for the serial mediation model with the PROCESS macro plug-in application by Hayes (67). This is based on a bootstrapping approach with 10,000 bootstrap samples and was used to test the mediation effects of psychological distress and somatization in the link between traumatic experiences and quality of life. Hayes (67) states that the bootstrapping method is statistically more powerful than other mediation techniques (e.g., Sobel test). Ordinary least squares (OLS) analysis was used to estimate unstandardized path coefficients for total, direct, and indirect effects (67). We adjusted for the effect of the sociodemographic correlate age.

We used a statistical significance of 0.05 (two-tailed p-value) and a 95% percentile bootstrap confidence interval (PBCI). Given the exploratory nature of our study, we used a two-tailed test to allow for the detection of effects in both directions, acknowledging that a one-tailed test could fail to identify existing effects if the true direction of the relationship differs from the predicted one (68). Mediation is significant if the lower limit and upper limit for the indirect effect do not include zero (69, 70). Assuming bidirectional associations, both possible mediation sequences have been explored: psychological distress influencing somatization and vice versa. We excluded cases with more than one missing answer on the anxiety scale and more than two missing answers on the depression scale of the HSCL-25. For SCL-SOMA we set a cut-value of 20% for missing answers and for EUROHIS-QoL we did a listwise deletion. We used the SPSS Software package (Version 26, IBM Corp., Armonk, NY, USA) and PROCESS macro for SPSS v3.5.







3 Results



3.1 Sociodemographic characteristics and measure statistics

We included 594 women in the final analyses. Most came from Syria (49.0%, n=291) and Afghanistan (24.9%, n= 148). The participant’s mean age was 32.38 years (SD = 10.28). 80% (n=475) of the women stated they have children. 65.3% (n=388) of the women lived together with their husband or partner. 66.3% had attended school or had vocational training, 17.2% started or finished their studies or had a doctorate. 217 women spoke English, German, or both languages (see Table 1).


Table 1 | Characteristics of the sample.
	Characteristics
	M
	SD
	Range
	n
	%



	Country


	Afghanistan
	 
	 
	 
	148
	24.9


	Eritrea
	 
	 
	 
	394
	6.6


	Iraq
	 
	 
	 
	70
	11.8


	Iran
	 
	 
	 
	27
	4.5


	Somalia
	 
	 
	 
	19
	3.2


	Syria
	 
	 
	 
	291
	49


	Age
	32.38
	10.28
	17-69
	592
	99.7


	Cohabitation


	Living without partner or husband
	 
	 
	 
	206
	34.7


	Living with a partner or husband
	 
	 
	 
	388
	65.3


	Educationa


	No education
	 
	 
	 
	96
	16.2


	Secondary education
	 
	 
	 
	394
	66.3


	Higher education
	 
	 
	 
	102
	17.2


	Parenthooda


	No children
	 
	 
	 
	114
	19.2


	Mothers living with children
	 
	 
	 
	420
	70.7


	Mothers living without children
	 
	 
	 
	55
	9.3


	Number of children
	2.26
	1.88
	0-10
	
	


	Language skills


	No German-English
	 
	 
	 
	377
	63.5


	German-English
	 
	 
	 
	217
	36.5


	Number of traumatic events
	5.69
	4.16
	0-24
	
	


	SCL
	2.2
	0.92
	1-5
	
	


	EHQ
	3.22
	0.77
	1-5
	
	


	HSCL
	2.25
	0.71
	1-3.82
	
	





N = 594. aReflects the number and percentage of participants answering this questions.

SCL = Somatization; EHQ = Quality of Life; HSCL = Psychosocial Distress.






3.2 Predicting symptoms of somatization, psychological distress and quality of life

Separate hierarchical multiple regression analysis was performed to examine the predictive value of demographic variables and the number of traumatic events in somatization, psychological distress, and quality of life (Table 2). In step 1, we entered the predictor variables age, cohabitation, secondary education, higher education, mothers with children, mothers without children, and German/English skills. These variables explained 5% of the variance of somatization, F(7, 577) = 4.60, p <.001. In step 2, the number of traumatic events (NTE) was a significant positive predictor and explained an additional 11% for somatization, F(1, 576) = 72.76, B = 0.08, β = .34, p <.001, Δ R2 = .11. Age remained significant in both steps.


Table 2 | Summary of hierarchical regression analysis for variables predicting somatization, psychological distress and quality of life.
	
	Variable
	Somatization
	Psychological distress
	Quality of life


	B
	SE B
	β
	p
	B
	SE B
	β
	p
	B
	SE B
	β
	p



	Step 1
	Constant
	1.83
	0.18
	 
	<.001***
	2.03
	0.14
	 
	<.001***
	3.55
	.16
	 
	<.001***


	Age
	0.02
	0.00
	.18
	<.001***
	0.01
	0.00
	.08
	.08
	-0.01
	0.00
	-.08
	.07


	Cohabitation a
	-0.09
	0.09
	-.05
	.29
	-0.18
	0.07
	-.12
	.011**
	0.16
	0.08
	.10
	.036*


	Secondary education b
	-0.20
	0.11
	-.10
	.06
	0.04
	0.09
	.03
	.66
	-0.14
	0.10
	-.09
	.13


	Higher education c
	-0.27
	0.14
	-.11
	.06
	-0.03
	0.11
	-.02
	.80
	-0.26
	0.13
	-.13
	.039*


	Mothers with children d
	0.07
	0.11
	.04
	.51
	0.12
	0.09
	.08
	.16
	-0.13
	0.10
	-.08
	.19


	Mothers without children e
	0.14
	0.16
	.04
	.39
	0.15
	0.13
	.06
	.25
	0.00
	0.14
	.00
	.98


	German-English f
	0.11
	0.09
	.06
	.20
	0.08
	0.07
	.05
	.27
	0.03
	0.08
	.02
	.68


	Step 2
	Constant
	1.388
	0.18
	 
	<.001***
	1.685
	0.14
	 
	<.001***
	3.738
	0.16
	 
	<.001***


	Age
	0.02
	0.00
	.17
	<.001***
	0.01
	0.00
	.07
	.10
	-0.01
	0.00
	-.08
	.09


	Cohabitation a
	0.01
	0.08
	.01
	.87
	-0.09
	0.07
	-.06
	.18
	0.12
	0.08
	.07
	.13


	Secondary education b
	-0.13
	0.10
	-.07
	.19
	0.09
	0.08
	.06
	.25
	-0.17
	0.09
	-.11
	.07


	Higher education c
	-0.13
	0.14
	-.06
	.32
	0.07
	0.11
	.04
	.50
	-0.31
	0.12
	-.15
	.012*


	Mothers with children d
	-0.02
	0.11
	-.01
	.87
	0.05
	0.08
	.03
	.59
	-0.08
	0.10
	-.05
	.40


	Mothers without children e
	0.02
	0.15
	.01
	.90
	0.05
	0.12
	.02
	.71
	0.06
	0.14
	.02
	.65


	German-English f
	0.06
	0.08
	.03
	.47
	0.03
	0.06
	.02
	.59
	0.05
	0.08
	.03
	.47


	NTE
	0.08
	0.01
	.34
	<.001***
	0.06
	0.01
	.35
	<.001***
	-0.04
	0.01
	-.18
	<.001***


	R2
	05***
	03*
	.03*


	Δ R2
	.11***
	.11***
	.03***


	F for ΔR2
	13.61
	11.65
	4.28





N = 594. *p <.05; **p <.01; ***p < 0.001.

aLiving without partner or husband vs. living with a partner or husband. bNo education vs. visited school/vocational training. cNo education vs. studied or having a doctorate degree. dNo children vs. mothers living with child/children. eNo children vs. mothers not living with their child/children. fNo German or English skills vs. German or English skills.Bold values indicate statistically significant results.



Repeating the same procedure for the dependent variable psychological distress, the model explained 3% of the variance, F (7, 560) = 2.43, p = .019, specifically that living with a partner decreased the score for distress (B = - 0.18, β = -.12, p = .011). In step 2, the number of traumatic events was the only significant positive predictor and explained an additional 11% for psychological distress, F(1, 559) = 73,98, B = 0.06, β = .35, p <.001, Δ R2 = .11.

Examining quality of life as a dependent variable in the third model, in the first step, 3% of the variance was explained, F(7, 552) = 2.15, p = .037. Having a partner (B = 0.16, β = .10, p = .036) and having higher education (B = -0.26, β = -.13, p = .039) were significant predictors, suggesting that having a partner predicted increased quality of life and having a higher education predicted lower quality of life. In step 2, the number of traumatic events was a significant negative predictor for quality of life and explained an additional 3% for quality of life F(1, 551) = 18.65, {it}B = -0.04,

β = -.18, {/it}p <.001, Δ R2 = .03. Even though living together with a partner or husband predicted significant decreases in psychological distress and increased quality of life in step 1, it had no significant influence on the fully adjusted model. However, having a higher education remained a significant predictor, which reduced perceived quality of life. For all regressions, the number of traumatic events was the strongest predictor.




3.3 Mediating effects of somatization and psychological distress in the relationship between trauma and quality of life

Figures 1, 2 present the findings of the two tested models of the mediating roles of somatization and psychological distress in the relationship between the number of traumatic events and quality of life. The total effect, C = -0.03 SE = .01, t(550) = -3.82, β = -.17, p <.001, of traumatic events on quality of life was significant, indicating that people with a higher number of traumatic experiences show lowered perception of quality of life.

[image: A path diagram illustrates relationships between variables: number of traumatic events, psychological distress, somatization, and quality of life. Arrows indicate the direction and strength of effects, labeled with coefficients. Significant paths include distress to somatization and somatization to quality of life. Paths also include traumatic events to distress and quality of life. Bold lines represent stronger effects. The direct effect from traumatic events to quality of life is shown with a dashed line.]
Figure 1 | Serial mediation model of the effect of number of traumatic events on quality of life through psychological distress and somatization. The figure displays the serial multiple mediation of psychological distress and somatization in the relationship between the number of traumatic events and quality of life. Path coefficients are presented as unstandardized (B) and standardized (β) values. The total effect (C) and direct effect (C′) of the number of traumatic events and quality of lif are also shown. *p <.05, **p < 0.01, ***p < 0.001.

[image: A path diagram showing relationships between four variables: “Number of traumatic events,” “Somatization,” “Psychological distress,” and “Quality of life.” Arrows indicate the direction of relationships, with corresponding coefficients and significance levels noted, such as \( B_{a3} = 0.57^{***}, \beta_{a3} = 0.74 \) and \( B_{b2} = -0.58^{***}, \beta_{b2} = -0.53 \). Solid and dashed lines represent paths, showing direct and indirect effects.]
Figure 2 | Serial mediation model of the effect of number of traumatic events on quality of life through somatization and psychological distress. The figure displays the serial multiple mediation of somatization and psychological distress in the relationship between the number of traumatic events and quality of life. Path coefficients are presented as unstandardized (B) and standardized (β) values. The total effect (C) and direct effect (C′) of the number of traumatic events and quality of life are also shown. *p <.05, **p < 0.01, ***p < 0.001.

The first analysis with psychological distress and somatization as mediators is presented in Figure 1. The number of traumatic events was associated with psychological distress, B = 0.06 SE = .01, t(550) = 8.03, p < 0.001, β = .35, suggesting that psychological distress increased with the number of traumatic events. Furthermore, psychological distress had a significant direct effect on quality of life, B = -0.58, SE = 0.07, t(548) = -8.65, β = -.53, p <.001, as well as maintaining a significant indirect effect (a1 and b1): B = -0.04, 95% CI [-0.047, -0.024], β = -.18. Although both the direct effects of traumatic events, B = 0.02, SE = .001, t(549) = 3.03, β = .09, p = 0.003, and psychological distress were associated with somatization, B = 0.93, SE = .04, t(549) = 22.66, β = .72, p <.001, the direct effect of somatization on quality of life was not significant B = -0.06, SE = .05, t(548) = -1.11, β = -.07, p = 0.27, resolving in no indirect effect (a2 and b2): B = -0.00, 95% CI [-0.004, 0.001], β = .01 or serial mediation effect (a1a3b2): B = -0.00, 95% CI [-.009,.002], β = -.02.

These results indicate that psychological distress, the sole mediator, was mediating between the number of traumatic events and quality of life.

The same analysis replacing psychological distress with somatization (see Figure 2) showed that the direct effect of traumatic experiences on somatization, B = 0.08, SE = .01, t(550) = 8.19, β = .34, p < 0.001 was significant. This suggests that somatization increased with the number of traumatic events. Somatization as a first mediator was associated with higher psychological distress, B = 0.57, SE = .02, t(549) = 27.19, β = .74, p < 0.001, which finally acted as a second mediator B = -.58, SE = .07, t(548) = -8.65, β = .53, p <.001, resolving in a serial mediation between the number of traumatic events and quality of life, indirect effect (a1 a3 b2): B = -0.03 95% CI [-.034, -.017], β = -.13.

Similarly, the number of traumatic events were associated with psychological distress, B = 0.02, SE = .01, t(549) = 3.11, β = .10, p < 0.002, which acted as mediator, B = -0.58, SE = .07, t(548) = -8.65, β = -.53, p <.001, between the number of traumatic events and quality of life, indirect effect (a2 and b2): B = -0.01, 95% CI [-.017, -.004], β = -.05.

The statistical significance or non-significance of indirect effects are presented in Tables 3, 4. They present the specific indirect effects of the number of traumatic events through somatization and psychological distress on quality of life. To compare the specific indirect effects of the two significant paths, NTE-SOM-PD-QoL and NTE-PD-QoL from model 2, the specific indirect effect contrast is presented in Table 4. This contrast shows if the two paths differ significantly based on a percentile-corrected confidence interval of 95%. Since zero is not contained in the interval, the two indirect effects can be distinguished. The mediating role of psychological distress alone was weaker than the serial multiple mediation role of somatization and psychological distress together.


Table 3 | Specific indirect effects of number of traumatic events through psychological distress and somatization on quality of life.
	Effect
	Products of coefficients
	Percentile bootstrap 95% CI1
	


	B
	SE
	Lower limit
	Upper limit
	β



	Total Indirect Effect
	-0.039
	0.005
	-0.049
	-0.029
	-.21


	NTE → PD →QoL
	-0.035
	0.006
	-0.047
	-0.024
	-.18


	NTE → SOM →QoL
	-0.001
	0.001
	-0.004
	0.001
	-.01


	NTE → PD → SOM →QoL
	-0.003
	0.003
	-0.009
	0.002
	-.02





Number of bootstrap samples for percentile bootstrap intervalls: 10,000.

NTE = Number of traumatic events. PD = Psychological Distress. SOM = Somatization. QoL = Quality of Life.

1Confidence Interval.

To retain interpretability of small effect directions, values are reported to three decimal places; rounding to two would have led to values of +.00 or –.00.




Table 4 | Specific indirect effects of number of traumatic events on quality of life.
	Effect
	Products of coefficients
	Percentile bootstrap 95% CI1
	


	B
	SE
	Lower limit
	Upper limit
	β



	Total Indirect Effect
	-0.039
	0.005
	-0.049
	-0.029
	-.05


	NTE → SOM →QoL
	-0.004
	0.004
	-0.012
	0.003
	-.01


	NTE → PD →QoL
	-0.010
	0.003
	-0.017
	-0.004
	-.01


	NTE → SOM → PD →QoL
	-0.025
	0.004
	-0.034
	-0.017
	-.03


	Path1-Path3
	0.021
	0.007
	0.008
	0.035
	.11


	Path2-Path3
	0.015
	0.005
	0.007
	0.025
	.08





Number of bootstrap samples for percentile bootstrap intervalls:10,000.

NTE = Number of traumatic events. PD = Psychological Distress. SOM = Somatization. QoL = Quality of Life.

1Confidence Interval.

To retain interpretability of small effect directions, values are reported to three decimal places; rounding to two would have led to values of +.00 or –.00.



The pathways between somatization and psychological distress are bidirectional. In the first model, psychological distress is correlated with somatization, B = 0.93, SE = .04, t(549) = 22.66, β = .72, p <.001, suggesting that more psychological distress leads to more somatization. In the second model, somatization is correlated with psychological distress, B = 0.57, SE = .02, t(549) = 27.19, β = .74, p < 0.001), suggesting that the more somatization symptoms are present, the higher the psychological distress.





4 Discussion

This study investigates the relationships between traumatic events, somatization, psychological distress, and quality of life of female refugees residing in Germany. We demonstrated that somatization and psychological distress have an influence on the relationship between trauma and quality of life. In this context, it’s important to highlight the observation established through serial mediation suggesting that cumulative trauma may impact quality of life sequentially by first influencing somatization, which then appears to influence psychological distress. A further result is that cumulative trauma emerges as the key predictor of increased somatization, psychological distress and reduced quality of life.

The finding that somatization and psychological distress independently mediated the relationship between trauma and quality of life, aligns with our initial research question and supports existing results by other researchers (36, 40, 71, 72), showing that a higher number of traumatic events is associated with somatization as well as psychological distress and further leads to lower quality of life. But beyond that, our study reveals that cumulative trauma affects somatization, which in turn influences psychological distress and finally contributed to a lower quality of life. This result suggests that it is important for clinicians to take into account the centrality of somatization for mental health, particularly since somatic symptoms often manifests as the initial presentation to clinicians. (29). Healthcare providers need to expand their understanding of the co-occurrence and potential interplay between psychological and somatic symptoms, especially when treating traumatized refugee patients. This may help to reduce misdiagnoses or failed treatment attempts due to unclear somatic symptoms. Clinical assessments should be broadened to incorporate integrated screening for both somatic and psychological distress (34).

The number of medically unexplained physical symptoms among refugees from non-Western countries is generally higher than among the general population (26). It is well-documented that PTSD coexists with somatic symptoms within the population of refugees. The association between PTSD and somatization is complex and not fully understood. It is possible that injuries suffered in traumatic events, such as torture or violence, explains this relationship, at least in part (73). Our previous study found that in addition to the overall level of trauma exposure, family violence experienced by refugee women played the most significant role in contributing to various symptoms, highlighting the critical impact of interpersonal trauma and insecurity (74). Within the current study, we did not differentiate between types of trauma and therefore can´t assess specific effects of family violence and other traumatic events.

Pain and distress are expressed in culturally specific ways, influenced by local beliefs, stigma, and accepted norms of suffering. In Syrian idioms of distress, for instance, the body and soul are seen as deeply interconnected, with physical symptoms often serving as valid expressions of emotional or psychological pain (34). Similarly, Hinton and Bui (75) show that experiencing of trauma differs radically across cultural groups, shaped by both universal and culturally specific dimensions of psychopathology. Their cross-cultural model, based on Cambodian populations emphasizes the importance of somatic symptoms, cultural syndromes, catastrophic cognitions, and culturally patterned worry and implies that trauma experience and recovery varies locally (75). Refugees may explain symptoms in ways that western professionals interpret as somatization (76) or nonspecific symptoms of PTSD. And, similar to torture survivors, pain from violence may be under-assessed (77).Our sample did not undergo a medical physical assessment. It is possible that participants in our sample still suffered from physical pain due to injuries experienced in their country or in flight, which was evaluated as somatic pain in our study.

This finding has implications for the diagnosis and treatment of refugees. Diagnosing and treating this population with the necessary sensitivity requires a deep and comprehensive understanding of women’s experiences of war and flight, as well as knowledge of partner and family violence. For the health assessment, the support of interpreters and written evaluation instruments in the native language is necessary. In the case of acute and chronic pain, a physician should give a clear assessment. The multifaceted aspects of chronic pain, pain physiology, mechanisms for chronification, and biopsychological model should be understood by the clinicians. Furthermore, the consequences of trauma and violence on mental health should be addressed and communicated in an understandable way to female refugees. This means that treatment options should be provided, and pain rehabilitation should be an option (76).

A recent meta-analysis by Sambucini et al. (78) on 52 studies spanning 24 years assessed the effectiveness of psychological treatments, for depression anxiety and somatization in migrants, including refugees. Cognitive-behavioral therapy emerged as the most effective. Notably, the number of studies addressing somatization were limited and underscore the necessity for additional research to evaluate the efficacy of psychological treatments for somatization in refugees (78). This is supported by a systematic review and network meta-analysis of 103 studies on psychosocial interventions for migrants which reported promising effects on PTSD, depression, and anxiety. However, due to generally low confidence in the evidence, no clear conclusions could be drawn (79).

We postulate that there is a bidirectional relationship between somatization and depression. In our mediation models, increased psychological distress is associated with increased risk for somatization and vice versa. This is in accordance with research showing that somatization and depression are often comorbid, but the causal direction is not clear (26, 29, 32–34).

As we found that cumulative trauma affected somatization, which in turn influenced psychological distress and finally contributed to a lower quality of life. Interestingly, the reverse prediction that cumulative trauma would influence quality of life via psychological distress and somatization was not supported. This sequence, where somatization comes before psychological distress, appears most compelling and may reflect a key pathway for early detection and intervention, with important implications for both research and clinical practice. A reason for this might be that somatic symptom disorder is characterized by enduring physical symptoms, which are not always attributed to a recognized medical condition (73). The inability to attribute pain to a physical cause and thus remain unexplained could trigger excessive thoughts, anxiety, and/or behaviors that lead to considerable distress.

We further found that the number of traumatic events was the most important predictor across all dependent variables. Also, the result that cumulative trauma is a predictor of somatization is consistent with previous findings (21). We confirmed that an increase in the number of traumatic events led to a higher overall psychological distress (10, 14) as we already reported in a previous study (18), which supports the dose-effect relationship hypothesis of cumulative trauma on psychiatric symptoms (9, 80). The quality of life decreased with an increasing number of traumatic experiences, which is consistent with a previous study (72) and has been confirmed in the serial mediation analysis.

Counterintuively, lower quality of life was also linked to higher education. Atrooz et al. (81) identified higher education as a key protective factor against psychological distress among Syrian female refugees, suggesting that it could serve as a buffer against mental health challenges (81). One possible explanation for our contrasting result is that highly educated female refugees face distinct disadvantages and systemic barriers in the labor markets such as job downgrading and economic penalties (82). In addition, they are more vulnerable to negative effects of discriminatory social attitudes, which can further diminish their overall quality of life (83).

The results of our study need to be interpreted with consideration of several limitations. First, we used cross-sectional data. The participants in our study represent women living in German facilities with a high probability of being granted a successful decision on their asylum applications. Further, this study focused exclusively on females, and the findings cannot be generalized to males — who represent the majority of refugees in Germany — as gender differences in mental disorders have been documented both in the general population and specifically among asylum seekers and refugees in prior research (84). The generalizability of the findings into groups living under other conditions, e.g. with less certainty in regard to their future, is therefore also limited.

The participants of our study had to fill out questionnaires. Participants from these countries who did not speak one of the target languages (e.g. Pashto or Kurdish speakers) were excluded based on the language inclusion criteria. Although questionnaires were translated and back-translated, there are still language differences due to various dialects or language comprehension. Illiterate women completed the questionnaires with the help of interpreters. Even though they were trained, the face-to-face situation is often intense, which might have influenced the interpreters, potentially affecting their objectivity and ability to maintain scientific detachment. Furthermore, the instruments used in our study are developed by western standards. There might be other culture-bound symptoms which can be seen as somatization symptoms or symptoms of distress that were not considered in our study. Therefore, instruments that are validated for different ethnic, cultural and language backgrounds are needed.

The countries of origin of the study participants are predominantly Islamic (85, 86). Therefore, the results cannot be readily generalized to female refugees from non-Muslim countries, such as Ukraine, where Christianity is the predominant religion (87). Our approach assessed questionnaire-based symptoms, appropriate to an overall epidemiological picture, but not for precise individual diagnosis. For a deeper understanding, an additional diagnosis of PTSD could provide more information, as participants reported traumatic events, which could also result in PTSD. It is also important to know whether the traumatic experiences occurred recently or much earlier in the participants’ lives. However, even after arriving in the host country, refugees face numerous challenges that affect their mental health, resilience, and quality of life such as the asylum process, language barriers, forced family separation, financial hardship, housing difficulties, cultural dissonance, discrimination, and everyday racism (88–90). These post-migration stressors should be systematically considered in future research.

Future research should focus on predictor variables investigating the relationship between trauma type and somatization symptoms and psychological distress. There is especially a need for more longitudinal high-quality research and further evaluation across diverse settings and populations. This study especially sheds more light on the psychological well-being of female refugees and highlights the need to include the gender perspective in diagnosis and intervention strategies.




5 Conclusion

Our research sheds light on the internal process through which traumatic events affect quality of life in female refugees. Inparticular, the impact of traumatic experiences on somatization and psychological distress leading to a reduced quality of life and worse mental health.

The finding is of high clinical relevance and highlights mechanisms of impaired quality of life in refugees. Therefore, when asylum seekers and refugees disclose trauma-related experiences, clinical assessments should be expanded to include integrated culturally sensitive tools screening for both somatic and psychological distress. Clinicians must be aware that the experience and expression of trauma can vary significantly across cultural groups and gender. They should also be particularly attentive when physical or somatic symptoms are reported, as these may indicate underlying traumatic experiences. Further studies should investigate more details of the interplay of somatization and distress. In particular, they should include more groups of refugees, as we only examined a selected number of countries of origin, and incorporate futher assessment of traumatic experience, for example including partner or domestic violence.
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