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Abstract

Pre-migration trauma, a psychological risk factor for refugees, is often measured using cumulative 

indices. However, recent research suggests that trauma subtypes, rather than cumulative trauma, 

may better predict psychological outcomes. This study investigated the predictive utility of trauma 

subtypes in the assessment of refugee mental health. Multiple regression was used to determine 

whether cumulative trauma or trauma subtypes explained more variance in depression, anxiety, 

and post-traumatic stress disorder (PTSD) symptom scores in 70 Syrian and Iraqi refugees. 

Subtype models performed better than cumulative trauma models for PTSD (cumulative R2 = 

0.138; subtype R2 = 0.32), anxiety (cumulative R2 = 0.061; subtypeR2 = 0.246), and depression 

(cumulative R2 = 0.041; subtype R2 = 0.184). Victimization was the only subtype significantly 

associated with PTSD (p < 0.001; r2 = 0.210), anxiety (p < 0.001; r2 = 0.162), and depression (p 
= 0.002; r2 = 0.140). Cumulative trauma was predictive of PTSD symptoms only (p = 0.003; r2 = 

0.125). Trauma subtypes were more informative than cumulative trauma, indicating their utility for 

improving predictive efforts in research and clinical contexts.

Keywords

Refugees; Trauma; PTSD; Anxiety; Depression

✉Liza Marie-Emilie Hinchey, liza.hinchey@wayne.edu.
Author Contributions LH: Conceptualization, Methodology, Writing—Original draft, Formal analysis; LRG: Writing—Reviewing 
and Editing, Conceptualization, Investigation, Funding Acquisition; BS: Investigation, Data Curation, Project Administration; 
KG: Data Curation, Project Administration; FP: Supervision, Writing—Reviewing and Editing; AJ: Conceptualization, Writing—
Reviewing and Editing, Funding Acquisition, Investigation, Supervision.

Conflict of interest The authors have no financial disclosures nor conflicts of interest to report.

Ethical Approval All study procedures were carried out in accordance with the latest version of the Declaration of Helsinki and 
approved by the Institutional Review Board at Wayne State University—IRB #012416B3F.

Consent to Participate Participants were given the opportunity to join a paid, voluntary research study during health screenings at 
primary care clinics during their first month of resettlement. Interested parties were introduced to the research group by their physician 
and provided with informed consent documents. All participants included in this analysis provided informed consent prior to any study 
procedures.

HHS Public Access
Author manuscript
J Immigr Minor Health. Author manuscript; available in PMC 2024 April 01.

Published in final edited form as:
J Immigr Minor Health. 2023 April ; 25(2): 274–281. doi:10.1007/s10903-022-01407-8.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Introduction

Natural disasters and war frequently lead to forced migration. For persons who resettle 

as refugees, conflict prior to flight, the experience of flight itself, and difficulties finding 

support in host countries often contribute to unique and potentially traumatic experiences [1, 

2].

Previous research has indicated that persons resettled as refugees may have an increased risk 

of mental health disorders, including post-traumatic stress disorder (PTSD), depression, and 

anxiety [3, 4]. Additionally, trauma prior to fleeing one’s homeland (e.g., physical assault, 

persecution) [2, 5] is a contributing factor to this risk [1, 2].

Generally, research in this area utilizes cumulative measures such as the Life Events 

Checklist of the DSM-5 (LEC-5) [6] to assess for trauma [6, 7]. Such measures 

typically consist of items probing the presence or absence of a series of potentially 

traumatic events (PTEs), with total number of traumas endorsed constituting a cumulative 

trauma score. Recent findings, however, suggest that trauma subtypes (e.g., interpersonal 

traumas, accidental traumas), rather than number of trauma exposures, may better predict 

psychological outcomes [5, 8]. As such, relying exclusively on cumulative trauma measures 

may “flatten” trauma experiences and mask meaningful effects. For instance, general 

population studies have found that sexual assault has a greater negative impact on self-

perception [9] and emotional regulation [10] than other traumas, such as physical assault or 

loss of a loved one.

Research in refugee populations has yielded similar results [5, 11]. Kira et al. found 

differences in the effect of certain trauma subtypes on four dimensions of PTSD symptoms 

in Iraqi refugee adolescents. Here, sexual abuse was positively associated with arousal 

and re-experiencing symptoms, while having a parent involved in war was associated with 

detachment/dissociation and had a negative effect on arousal [11]. Likewise, torture has been 

associated with higher PTSD symptoms for refugees than exposure to other trauma types 

(e.g., war exposure) [12]. Arnetz et al. used exploratory factor analysis (EFA) to identify five 

trauma subtypes within the Harvard Trauma Questionnaire (HTQ), with the single subtype 

“physical trauma to self” explaining more variance in PTSD symptoms for Iraqi refugees 

than the cumulative HTQ score [5]. Thus, consideration of trauma subtypes may provide 

better insight into the impact of trauma on psychopathology and improve early identification 

of those at high risk—potentially informing personalized treatment.

Using EFA to identify subtypes of trauma in cumulative measures, however, is problematic 

due to the assumptions of factor analysis [13, 14]. Latent variable models, the theoretical 

basis for factor analysis, assume the existence of a variable that cannot be measured directly, 

but rather is inferred from a set of observed indicators. For instance, depression cannot 

be directly quantified; instead, a series of scale items probe the presence or absence of 

observable indicators (i.e., sleep changes, hopelessness) that are caused by depression (i.e., 

the latent construct). Applying this model to trauma measurement would require that various 

trauma exposures were caused by some underlying latent construct—in this instance, the 

trauma subtype. This is not logical, as experiencing one instance (e.g., exposure to toxic 
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substance) of a trauma subtype (e.g., death threat trauma) does not necessarily cause other 

instances (e.g., being threatened with a weapon) of that trauma subtype. Latent variable 

models, therefore, are not compatible with the classification of trauma subtypes [13, 14]. 

While results from such analyses provide a foundation for further investigation, more 

applicable statistical methods are needed.

Network analysis, a more theoretically sound method of categorizing events into trauma 

subtypes, identifies patterns (i.e., networks) of symptoms and PTEs that are most closely 

associated—thus detecting clusters of PTEs that result in similar outcomes. In a community 

sample, Contractor et al. (2020) applied this approach to define three PTE clusters (i.e., 

trauma subtypes) in the LEC-5: accidental/injury traumas, death threat traumas, and 

victimization traumas.

Despite these developments, much is unknown regarding the impact of trauma subtypes 

in refugee populations. Moreover, most research with refugees has focused on PTSD and 

depression, with few studies addressing anxiety [15]. Recent research suggests, however, 

that refugees are at increased risk for anxiety: our group found that 40.3% of a sample 

of Syrian refugees screened positive for high anxiety [16]. Further, as discussed, statistical 

methods for defining trauma subtypes have been improved—necessitating that prior results 

regarding PTSD and depression be confirmed. The aims of the current study thus include 

gaining insight into the qualitative differences between trauma subtypes as compared to 

cumulative trauma score. We examined the predictive utility of three previously defined 

trauma subtypes in the LEC-5 [8] for assessing psychological outcomes in a refugee sample. 

Based on previous work [5], we hypothesized that: (1) models including the LEC-5 trauma 

subtypes as separate variables would explain more variance in PTSD, depression, and 

anxiety symptoms than models based on cumulative LEC-5 scores; and (2) individual 

trauma subtypes of the LEC-5 would differentially predict PTSD, depression, and anxiety 

symptoms.

Methods

Participants and Procedures

Participants included 78 adults from Iraq and Syria, resettled as refugees in southeast 

Michigan. All participants were refugees of war and were part of a longitudinal study of 

refugee health [16]. Participants were invited to join a voluntary research study during 

primary care screenings in their first month of resettlement. Interested parties were 

introduced to the researchers by their physician and provided with informed consent 

documents. For a detailed account of participants and procedures, see prior works [16, 17]. 

Data used in this analysis was collected approximately two years after participants’ arrival in 

the U.S. All procedures were carried out in accordance with the Declaration of Helsinki and 

approved by the Institutional Review Board at Wayne State University—IRB #012416B3F.

Measures

Participant characteristics were obtained via a demographic questionnaire. All measures 

were administered in both Arabic and English. The LEC-5 [18], which asks participants to 
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report level of exposure to 16 PTEs, was used to assess trauma exposure. To ensure analyses 

captured personal exposure to a PTE—and as vague definitions of trauma exposure (e.g., 

having “learned about” an event) may limit interpretation of results—only direct exposure to 

an event was investigated; thus, “yes” responses to the 16 items probing “Happened to me” 

were summed to calculate cumulative trauma score and scores within each trauma subtype 

[19]. The LEC-5 is valid and reliable across cultures [20, 21].

Anxiety- and depression-related symptoms during the past week were measured using the 

25-item Hopkins Symptom Checklist (HSCL-25). 10 items probe anxiety symptoms and 

15 relate to depression symptoms, with higher mean scores representing greater symptom 

severity [22]. The HSCL-25 is valid for refugee populations [23], and reliability for the 

anxiety and depression subscales in this sample was excellent (α = 0.87 and α = 0.90, 

respectively).

The PTSD Checklist based on the DSM-V (PCL-5) was utilized to measure severity of 

PTSD-related symptomatology [18]. This variable was operationalized as the sum score on 

this 20-item measure, with higher scores indicating greater symptom severity. The PCL-5 is 

valid across multiple cultures and types of trauma exposure [24, 25]. The reliability of this 

measure in the current study was excellent (α = 0.94).

Statistical Analyses

Analyses were conducted in SPSS version 27.0. Descriptive statistics were examined to 

assess outliers, distributional properties, and assumptions. Data was screened for normality, 

demonstrating no significant skew or kurtosis. Pairwise plots revealed no violations of 

linearity or homoskedasticity assumptions, and pairwise correlations revealed no multi-

collinearity issues (all r < 0.9). PCL-5 surveys with more than 5 missing responses were 

removed (n = 7). Percentages of missing data for cumulative trauma, PTSD, anxiety, and 

depression were low (0%, 11.5%, 7.6%, and 5.1%, respectively) and MCAR (Little’s x2 = 

1561.71). Outliers of more than 2.5 SDs from the mean on outcome variables were removed 

(n = 1). As missing data was MCAR, a complete case analysis was performed [26], leaving a 

final sample size of 70.

Three continuous trauma subtype variables were computed by summing “yes” responses 

to LEC-5 items in each subtype (see Table 1) [8]. To test Hypothesis 1, hierarchical 

multiple regression analyses were performed to determine whether cumulative trauma score 

or trauma subtype scoresexplained more variance (R2) in depression-, anxiety-, and PTSD-

related symptoms, controlling for age and gender. For Hypothesis 2, the multiple regression 

models with trauma subtypes entered as predictors were examined for potentially differing 

associations between specific trauma subtypes and outcome variables.

Results

Descriptive Statistics

Sample characteristics are presented in Table 1. The mean age for participants was 35.99 

years (SD = 11.36) and about half were female (51.4%). Most reported Syria as their 

country of origin (88.6%), with fewer reporting Iraq (10.0%). The average number of 
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cumulative trauma exposures was 1.47 (SD = 2.08). Of the trauma subtypes, death threat 

traumas were most prevalent, with 37.1% reporting at least one exposure. The accident/

injury trauma subtype and victimization trauma subtypes were less prevalent, with 25.7% 

and 8.6% of participants reporting at least one exposure, respectively. No sexual assault 

was reported—thus, the victimization subtype represented physical assault exposures. The 

average severity of symptoms related to PTSD (M = 22.84, SD = 16.44), anxiety (M = 1.66, 

SD = 0.57), and depression (M = 1.72, SD = 0.58) in this sample was low-to-moderate.

Cumulative and Trauma Subtype Models

PTSD Models—The first hierarchical regression model with PTSD as the outcome 

variable included age, gender, and cumulative trauma score and significantly predicted 

PTSD severity [F(3,66) = 3.51, p = .020; R2 = 0.138; RMSE = 15.61; see Table 2]. 

There was a significant, positive association between cumulative trauma score and PTSD 

symptoms, and cumulative trauma explained 12.5% of the variance in PTSD scores. 

Comparatively, the model including age, gender, accident/injury trauma, death threat trauma, 

and victimization trauma [F(5,64) = 6.04, p < .001; R2 = 0.32; RMSE = 14.07] explained 

18.2% more variance than the cumulative trauma model. In the trauma subtype model, 

victimization was significantly associated with PTSD (b = 30.64, SE = 6.93, t = 4.42, p 
< 0.001, LLCI = 16.8, ULCI = 44.48) and uniquely accounted for 21% of the variance in 

PTSD severity. Death threat (p = 0.320) and accident/injury (p = 0.994) traumas were not 

significant predictors of PTSD scores (see Table 2).

Anxiety Models—For the first anxiety model, the predictor variable of cumulative trauma 

score and the covariates of age and gender were regressed on the dependent variable of 

anxiety, yielding a nonsignificant model [F(3,66) = 1.43, p = 0.243; R2 = 0.061; RMSE = 

0.568]. Therefore, cumulative trauma score did not significantly predict anxiety. The trauma 

subtype model was estimated entering age and gender as covariates and the three trauma 

subtypes as predictors, resulting in a model summary of [F(5,64) = 4.18, p = 0.002; R2 = 

0.246; RMSE = 0.517]; thus, the model explained 18.5% more variance in anxiety scores 

than the cumulative trauma model. Victimization was the only trauma subtype significantly 

associated with the outcome variable (b = 0.95, SE = 0.25, t = 3.71, p < 0.001, LLCI = 0.44, 

ULCI = 1.45), and uniquely accounted for 16.2% of the variance in anxiety scores; see Table 

2.

Depression Models—The first depression model was estimated entering age and gender 

as covariates, cumulative trauma score as the predictor, and depression as the outcome 

variable. This model was not significant [F(3,66) = 0.95, p = 0.424; R2 = 0.041; RMSE = 

0.580]. The trauma subtype model was subsequently estimated, regressing age, gender, and 

the three trauma subtype variables on depression severity. This yielded a model summary of 

[F(5,64) = 2.88, p = 0.021; R2 = 0.184; RMSE = 0.543], indicating that the model explained 

14.3% more variance in depression scores than the cumulative trauma model. Victimization 

was significantly associated with depression symptoms (b = 0.88, SE = 0.27, t = 3.28, p = 

0.002, LLCI = 0.34, ULCI = 1.41), and accounted for 14% of the variance in the outcome 

variable; see Table 2.
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A Bonferroni adjusted p value of 0.008 (0.05/6 models) was used to reassess model 

significance. The PTSD and anxiety trauma subtype models both remained significant after 

correction, while the PTSD cumulative trauma model and depression subtype model did not.

Discussion

This study examined the predictive utility of trauma subtypes, as compared to cumulative 

trauma scores. As anticipated in our first hypothesis, we found that predictive models 

incorporating trauma subtypes explained more variance in all three outcome variables than 

cumulative trauma models. Our second hypothesis was also supported, as victimization 

trauma was a significant predictor of symptoms related to PTSD, depression, and anxiety, 

while accidental/injury trauma and death threat trauma were not. Further, though cumulative 

trauma scores were associated with PTSD symptoms, victimization uniquely explained 

more variance (21%) in PTSD scores than did the cumulative trauma score (12.5%). 

Cumulative trauma score was not associated with depression or anxiety symptoms. Overall, 

our investigation supports the consideration of trauma subtypes when utilizing trauma 

measures to predict PTSD, anxiety, and depression symptom levels and improves upon 

past investigations by using trauma subtypes identified by network analysis [8]—a superior 

methodology to factor analysis in this area of study [13].

These results are consistent with prior literature examining PTSD and depression [5, 8], 

while to our knowledge this is the first study to investigate trauma subtypes in regard to 

anxiety in refugees. Past investigations of the impact of trauma on PTSD and depression in 

general populations [8, 9, 10] and refugee populations [5, 11] have similarly indicated that 

more nuanced subtype models account for more variance in psychological outcomes.

Prior studies have also demonstrated the utility of cumulative trauma scores [13, 27]. 

Indeed, cumulative trauma scores in the current study predicted PTSD symptom severity; 

nevertheless, both the subtype model and the victimization variable explained more variance 

in PTSD than cumulative score. Considering all three psychological outcomes, our results 

indicate that operationalizing trauma as a cumulative score masked valuable information that 

was later observable in the subtype models.

Victimization

As no sexual assault was reported in the current sample, victimization represented physical 

assault only [8]. For all subtype models, victimization was the only subtype significantly 

associated with the outcome variable. Notably, while all participants had experienced war 

and forced migration, only the victimization subtype was associated with mean PTSD, 

anxiety, and depression symptom severity that met diagnostic thresholds (see Fig. 1) [28, 

29]. This finding is striking considering the focus on the impact of war and migration as 

a whole in many refugee studies; perhaps it is not this overall experience that contributes 

to psychopathology, but rather experiences of victimization transpiring during these broader 

events.

There are several potential explanations for the specific significance of victimization 

traumas. Freyd’s betrayal theory posits that traumas inflicted by another person more 

Hinchey et al. Page 6

J Immigr Minor Health. Author manuscript; available in PMC 2024 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reliably lead to psychopathological symptoms than non-inter-personal traumas [30]. While 

this theory focuses on trauma inflicted by trusted individuals, it is plausible that this 

phenomenon extends to interpersonal traumas carried out by any fellow human being. 

Indeed, interpersonal traumas (typically defined as physical and sexual assault; thus, 

synonymous with victimization) perpetuated by any individual are associated with greater 

PTSD, anxiety, and depression symptoms than non-interpersonal traumas [31, 32, 33].

Event centrality—or the extent to which a traumatic experience impacts an individual’s 

identity and worldview [34]—may also explain these findings. Robust evidence links 

this facet of trauma with PTSD, depression, self-perception, and other outcomes [9, 35]. 

Additionally, interpersonal traumas are more reliably associated with high event centrality 

than non-interpersonal traumas [36]. It is therefore possible that event centrality drives 

the considerable findings indicating that interpersonal/victimization traumas have greater 

psychological impact. This may also explain inconsistent results regarding trauma types 

that do not fall clearly into interpersonal and non-interpersonal categories (e.g., death 

threat traumas) [37, 38]. For instance, a death threat trauma that significantly affects one’s 

worldview may have as much impact on the development of trauma-related pathology as a 

victimization trauma. Subsequent studies may obtain greater insight by utilizing measures of 

both trauma subtype and event centrality in future models.

Limitations

This study has several limitations, including the low-to-moderate symptom levels reported; 

however, as the study was not focused only on individuals meeting diagnostic criteria, the 

results may have greater relevance to refugee populations regardless of diagnostic status. 

A continuous approach to symptomatology also aligns with NIH’s RDoC guidelines and 

was better powered for this sample. Secondly, the victimization subtype in our sample 

was limited to physical assault, and few participants (n = 6) endorsed victimization, 

limiting generalizability and designating these findings as preliminary. Notably, however, the 

percentage of participants reporting victimization (8.6%) was consistent with the 8–10% of 

trauma-exposed persons who tend to develop PTSD [39], possibly implicating victimization 

as a key contributor to the development of clinically significant symptoms. Studies in which 

victimization includes sexual assault are required to confirm these findings. It should also 

be noted that the current group was primarily Syrian, and refugees from different countries 

of origin may differ in symptom prevalence [40]; future studies should investigate the 

generalizability of these associations.

Contribution and Implications

Overall, these findings indicate that a more nuanced conceptualization of trauma should 

be considered when assessing psychological outcomes in persons resettling as refugees. 

While studies of refugee mental health often focus on the impact of war and migration 

overall, classifications of war trauma may be improved through a more fine-grained 

approach. Though the current findings are preliminary, these results and those from civilian 

populations suggest a consistent pattern of high impact associated with victimization. Future 

studies investigating whether certain trauma experiences are more effectively treated through 

specific interventions for refugees are indicated [17, 34, 35, 36].
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Clinically, the findings emphasize the need for mental health practitioners to understand 

the specific traumatic events their patients have experienced, in addition to their cumulative 

trauma exposure. Increased specificity in clinical assessment—rather than clustering patients 

based on, for example, migration status—may improve prevention and early intervention 

efforts, as those at highest risk for trauma-related psychopathology may be more accurately 

identified. Particularly given the considerable number of people who have resettled as 

refugees—and will likely continue to do so in response to changing political and global 

dynamics—a fine-grained understanding of trauma outcomes is essential to providing 

effective mental health care.
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Fig. 1. 
A visual representation of the effect of victimization trauma on PTSD symptoms (β = 30.64; 

p < 0.001), anxiety symptoms (β = 0.95; p < 0.001), and depression symptoms (β = 0.88; p 
= 0.002)
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Table 1

Descriptive statistics for analysis variables

Range M SD

Age 18–65 35.99 11.36

Female, % 51.4

Country of origin, %

 Syria 88.6

 Iraq 10.0

 Not reported 1.4

Accident/Injury 0–4 0.44 0.86

Victimization 0–1 0.09 0.28

Death threat 0–4 0.86 1.32

Cumulative trauma 0–8 1.47 2.08

Anxiety symptoms 1–3.5 1.66 0.57

PTSD symptoms 0–60 22.84 16.44

Depression symptoms 1–3.33 1.72 0.58

Ranges refer to the range of the sample, not the possible range of scores on measures (n = 70). LEC-5 items included in each subtype category are 
as follows: (1) accident/injury (items 1–4 and 12), (2) victimization (items 6, 8, and 9), and (3) death threat (items 5, 7, 10, 11, and 13–16; 7, 8)
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