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Abstract

Background This study extends previous research examining the interplay between trauma and somatic symptoms
by focusing on trauma type (i.e, whether the trauma was interpersonal in nature [e.g., assault, sexual violence, com-
bat] or not) and the extent to which psychological distress accounts for these associations. Additionally, we novelly
focus on clusters of somatic symptoms.

Methods A sample of predominantly Hispanic/Latinx young adults (n=214) completed a series of brief validated
questionnaires assessing demographics, stressful life events (Stressful Life Events Screening Questionnaire — revised),
somatic symptoms (Patient Health Questionnaire — 14), and psychological distress (Patient Health Questionnaire — 4)
as part of an online survey. Data were first analyzed using linear regression, followed by structural equation modeling
to estimate indirect effects, with bootstrapping used to generate confidence intervals.

Results Results support a significant indirect effect of interpersonal trauma (IP) on somatic symptoms through psy-
chological distress. While both IP and psychological distress contributed to cardiopulmonary and pain/fatigue clus-
ters, gastrointestinal symptoms were accounted for by psychological distress. Exploratory analyses revealed unique
associations by gender, with partial mediation of associations between IP and somatic symptoms by psychological
distress observed more clearly in women.

Conclusions The present study extends extant research demonstrating that greater exposure to interpersonal
trauma exposure is significantly and strongly associated with increased somatic symptoms, psychological distress
partially accounts for these associations. With replication, these findings inform theoretical frameworks of the psycho-
logical underpinnings of somatic symptom development and can be used to foster advancements in patient care.
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According to the Diagnostic and Statistical Manual of
Mental Disorders, 5th edition (DSM-5) traumatic events
are those that involve exposure to actual or threatened
death, serious injury, or sexual violence [5]. Approxi-
mately 70-89% of Western adults will experience a
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traumatic event at least once in their lifetime [8, 30].
While many individuals are resilient following a trau-
matic event [10], many others will go on to develop
adverse mental and physical health outcomes (e.g., anxi-
ety, depression, post-traumatic stress disorder or PTSD,
somatization; [5, 28, 39, 42]). Existing research on the
impact of trauma type has noted that exposure to inter-
personal trauma (interpersonal in nature [e.g., assault,
sexual violence, combat]) is associated with higher rates
of PTSD, suicidality, and increased risk for poor physical
health outcomes (e.g., cardiovascular, gastrointestinal,
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and pain-related illness; [23, 41, 62]). Non-interper-
sonal traumatic events, such as natural disasters or car
accidents are among the most reported of all traumatic
events. These events have been associated with negative
health outcomes, but to a lesser extent than interper-
sonal traumatic events for mental health [58]. Further,
the association between trauma exposure, particularly
trauma type (i.e., interpersonal, non-interpersonal), and
physical health outcomes is far less understood.

The present study proposes a comprehensive explora-
tion of the contributions of trauma type as it relates to one
domain of physical health, somatic symptoms, which indi-
viduals, particularly trauma survivors, often experience
without organic or diagnosable cause [31]. Further, these
unexplained symptoms account for one-third of medical
visits in a primary care setting overall and result in greater
unmet clinical needs [25, 32]. In primary care patients, the
prevalence rate of psychological disorders has been found
to be significantly higher in those with chronic somatic
diseases (56.8%) compared to physically healthy patients
(48.9% [18]). The experience of somatic symptoms has
previously been linked to trauma exposure, regardless of
trauma type, but is reported more frequently in survivors
of interpersonal trauma [42, 52].

Recent work has shed light on possible pathways link-
ing the experience of trauma to somatic symptoms.
Previous research has suggested that the experience of
somatic symptoms following trauma is explained by
the presence or severity of mental health symptoms
(e.g., anxiety, depression, PTSD) [36, 39, 44]. Addition-
ally, recent findings have suggested a linear relationship
between the number of physical symptoms reported with
the degree of psychological distress [24]. Thus, our study
sought to contribute to the understanding of the rela-
tionships between trauma exposure, mental health, and
somatic symptoms, particularly focusing on differences
between interpersonal and non-interpersonal events
across the lifespan.

The extant literature has examined somatic symptoms
as a total score, characterizing the degree to which partic-
ipants somaticize in general. However, somatic symptoms
have been previously categorized as representing distinct
clusters or sets of symptoms. One of the most commonly
used measures of somatic symptoms, the Patient Health
Questionnaire-15, clusters symptoms into three differ-
ent subscales: pain or pain/fatigue, cardiopulmonary or
symptoms relating to the heart and/or lung, and gastro-
intestinal (GI) or symptoms related to the stomach and/
or intestines [31, 38]. It is plausible that trauma exposure
may relate to some clusters more strongly than others.
Similarly, psychological distress may account for some,
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but not all symptoms. Some preliminary research has
found anxiety and depressive disorders to be associated
with pain, palpitations, dizziness, nausea [59], and pain-
related items associated with depression and anxiety [61].
Associations between symptom clusters and trauma type,
and the extent to which psychological distress accounts
for these links, have not been examined, and are requisite
for later intervention development.

The present study examines the unique contributions
of different trauma types on somatic symptoms, as well as
the degree to which these associations are accounted for
by psychological distress symptoms. This work extends
previous literature by considering both interpersonal and
non-interpersonal traumatic events among a sample of
young adults, who are likely at an age before the onset of
many physical conditions. Additionally, the present study
fills a critical gap in previous research with a focus on
clusters of somatic symptoms. Finally, the current project
contributes to the generalizability of these associations
by examining them within a predominantly Hispanic/
Latinx sample. This builds on other research using pre-
dominantly white samples [60] or that did not report race
or ethnicity [26, 53]. Additionally, previous research has
suggested there may be ethnic/racial differences in stress
responses, specifically that Hispanic/Latinx individuals
are more likely to perceive and express psychological dis-
tress through physical manifestations [1, 25].

We considered covariates of age, gender and SES.
Previous research has reported gender differences in
trauma exposure [15], somatic symptoms [7], and men-
tal health prevalence (e.g., PTSD, depression, American
Psychiatric Association, 2022) [15]. Previous research
suggests women report higher somatic symptoms than
men even when gynecologic and reproductive symptoms
are removed, especially among those with exposure to
adverse/traumatic events [39].

Lower SES has been previously correlated with a higher
frequency of adverse childhood experiences (ACE; e.g.,
stressful/traumatic events that occur before the age of
18 — abuse, violence, neglect), which can contribute to
adverse physical and psychological health outcomes [37].
Consistent with recommendations not to use race/ethnic-
ity as a proxy [49], we did not include race and ethnicity
as a covariate but report this descriptively to characterize
our sample. We used first-generation college student sta-
tus as a proxy for socioeconomic status (SES), as previous
research has found that first-generation students tend to
come from backgrounds with lower incomes, sustain more
student debt, qualify for more financial aid than their non-
first-generation counterparts, and often have more limited
access to health resources than their peers [46].
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Hypotheses

Based on previous research, we had three primary
hypotheses. First, we hypothesized that interpersonal
trauma would be associated with higher somatic symp-
toms but expected this relationship to be less evident
for non-interpersonal trauma. Secondly, we hypoth-
esized that psychological distress symptoms would
partially, but not completely, account for the associa-
tion between trauma exposure and somatic symptoms.
Lastly, based on limited previous research, we hypoth-
esized that interpersonal trauma would be uniquely
associated with higher reporting of gastrointestinal and
pain/fatigue clustered symptoms, but not cardiopulmo-
nary symptomes.

Method

Participants

Participants were adults 18 years of age and older
attending a minority-serving institution in South-
ern California. Participants were recruited from the
psychology subject pool website Sona Systems (Sona
Systems, n.d.), where students enrolled in psychol-
ogy coursework can receive course credit or extra
credit for participation in research studies. The pre-
sent project received approval from the Cal State LA
Institutional Review Board. All participants provided
informed consent before advancing to the rest of the
questionnaire.

A total of 277 participants started the survey, and
214 were retained for analysis. Participants were
excluded for completing less than 75% of the survey
(n=20), not meeting eligibility criteria (n=22), com-
pleting the survey in less than 500 s (8.33 min; n=9),
missing both attention check items (n=3) or report-
ing poor effort in their responses (n=3). We also
removed individuals who did not complete the trauma
questionnaire, as this was our primary variable of
interest (n=6).

Participants in the analytic sample were on aver-
age about 20 years old, primarily women and about half
identified as first-generation college students. Please see
Table 1 for demographics and participant characteristics.

Measures

Demographics

Participants self-reported their date of birth (for calcula-
tion of age), race and ethnicity, gender identity, and first-
generation college student status. Age and gender were
used as covariates in models.
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Table 1 Sample Characteristics

n M/SD
Gender
Women 155 (72.4%)
Men 53 (24.7%)
Non-binary 2(0.93%)
Prefer not to Say 2 (0.93%)
Prefer to Self-describe 2 (0.93%)
Race
American Indian/Alaska Native 7 (3.3%)
Asian 18 (13%)
Black/African American 15 (7.0%)
Native Hawaiian/Pacific Islander 5(2.3%)
White 81 (37.9%)
Multi-racial 2 (0.93%)
Ethnicity
Hispanic/Latino 181 (84.9%)
Middle Eastern/North African 2 (0.93%)
Bi/multi-ethnic 4 (1.9%)
None of these 26 (12.2%)
First-gen
Yes 170 (79.4%)
No 40 (18.6%)
Not Sure 4(2.1%)
Age 19.91 (2.56)
Interpersonal trauma (recoded) 1.32(1.61)
Non-interpersonal trauma (recoded) 0.73 (0.90)
Somatic symptoms (PHQ-14) 9.24 (5.58)
Cardiopulmonary subscale 2.09 (2.20)
Gastrointestinal subscale 2.00(1.81)
Pain/Fatigue subscale 4.01(2.19)
Psychological Distress symptoms 5.10 (3.54)

N =214 except race (n=138), ethnicity (n=213), age (n=200), somatic
symptoms (n=213), Gi symptoms (n=212), pain/fatigue symptoms (n=209),
distress symptoms (n=210) and PTSD symptoms (n=212). For race/ethnicity,
participants could choose all that apply. Further, many participants who were
missing data for the race question, were not missing data for the ethnicity
questions which may suggest these participants did not believe these items
accurately reflected their ethnic/racial identity

Data quality

There were two attention checks items in the sur-
vey and the last question of the survey asked them to
rate the extent to which they answered questions to
the best of their ability on a scale of 1=strongly disa-
gree to 5=strongly agree (participants with a 1 or a 2
were excluded). Attention check items were added once
the study was ongoing, therefore 70 participants did
not complete the items, and 207 participants did. As
another layer of data quality, we examined the length of
time to complete the survey, as well as the percentage
of the survey completed for all participants.
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Trauma exposure

Participants completed the Stressful Life Events Scale —
Revised [20], which is adapted from Goodman et al. [19].
The questionnaire asked participants whether each of 13
items has happened to them (recoded so 0=no, 1=yes).
For the present study’s purposes, the researchers created
2 scores by summing items that reflected interpersonal
trauma (i.e., physical force/weapon used against you,
physically forced to have intercourse, been touched or
forced to touch someone else against wishes, repeatedly
beat/attacked by caregiver as a child, physically harmed
as an adult, family or partner put you down/ignored you,
threatened with gun/knife, present when someone else
was killed or assaulted, any situation where your life was
in danger such as combat) or non-interpersonal trauma
(i.e., life-threatening illness, life-threatening accident, a
close family member/friend die suddenly, or other horri-
fying/helpless situation). Possible scores ranged from 0-9
for interpersonal and 0—4 for non-interpersonal. Because
these variables were positively skewed with low endorse-
ment at the upper end of the range, they were recoded
to 0—6+for interpersonal and 0, 1, 2, 3+ for non-inter-
personal events. This approach has been used in recent
research (e.g., [11]) to improve the distribution of scores
and maintain interpretability of the scores compared to
log transformation.

Psychological distress symptoms

The 4 item-Patient Health Questionnaire (PHQ-4) was
used to assess anxiety (2 items) and depression (2 items)
in the past two weeks [33]. Each item is rated on a scale
of 0=not at all to 3=nearly every day in terms of how
often the participant experienced that symptom. Scores
were summed to create a total score, with higher scores
indicating more frequent distress symptoms. The use
of PHQ-4 in the present study demonstrated moder-
ate to good reliability and strong internal consistency
(omega,,;=0.91, omegay;crarchical=0-78). This measure
has been previously validated as a clinical screener for
depression and anxiety in college students [12, 29], and
the total score has historically related to healthcare utili-
zation, functional impairment and disability in commu-
nity samples [32].

Somatic symptoms

The Patient Health Questionnaire (PHQ-15) was used
to assess physical symptoms [31]. For each item, partici-
pants rated how often they were bothered by the listed
items during the past four weeks on a scale of 0=not
bothered at all to 2=bothered a lot. Consistent with pre-
vious research [22], we calculated a total score by sum-
ming together 14 items as one item assesses menstrual
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pain and is not relevant to individuals without a uterus. A
subsample also completed measures again approximately
two weeks later (n=94) demonstrating good test—retest
reliability (ICC=0.82) and moderate to good reliabil-
ity and internal consistency within the present sample
(PHQ-14 omega,,,=0.87, omegay;carchicas =0-62). We
examined the factor structure of the measure (see below)
and used subscale scores as recommended by the original
scale authors [32] with includes cardiopulmonary (five
items,omega, ., =0.75), gastrointestinal symptoms (three
items; omega,,,;=0.78) and pain/fatigue scales (five
items; omega, ., =0.79).

Procedures

Participants clicked a link that routed them to Qualtrics
which allowed them to complete the survey after review-
ing the informational cover letter. Participants were
informed of the purpose of the study: to examine the
construct validity of several emotion regulation measures
within the university community and explore associa-
tions between emotion and psychological distress cross-
sectionally and over time. It also randomly assigned an
ID and automatically granted credit upon survey comple-
tion. Data was collected from April to December of 2023.

Data analysis

For participants missing less than 25% at the scale level
for psychological distress or somatic symptoms (i.e.,
participants skipped an item or two of a questionnaire
that measures a theoretical construct), missing data was
imputed with the average of the participant’s answered
items. For items that measure exposure (i.e., trauma
exposure) or demographics, no imputation was con-
ducted. Missing data at the scale level was generally low:
Somatic symptoms (0.47%), Psychological distress (1.9%),
Age (6.5%), First-Gen status (0%) and Gender (0%) as
well as Cardiopulmonary symptoms (0%), GI symptoms
(0.09%), and Pain/Fatigue symptoms (2.3%). Categori-
cal variables were coded as follows: Gender (1=man,
2=woman, 3=non-binary, 4=prefer not to describe,
5=prefer to self-describe) and First generation status
(1=yes, 2=no, 3=not sure). To reduce bias by restrict-
ing to only participants with complete data, we retained
all participants who had data for at least one IV and one
DV in each model, so # varies by model (particularly for
those including covariates) and is clearly noted in the
note of a table or via the degrees of freedom of the model.
Interpersonal trauma, non-interpersonal trauma, as well
as cardiopulmonary were skewed and kurtotic. Skewness
and kurtosis were reduced with recoding of the stressful
life events measure and normality of residuals was exam-
ined for regression models.



Perez and Szabo BMC Psychology (2025) 13:301

All analyses were conducted in R (version 4.3.1). ICC
estimates were calculated using R statistical package
Psych [48] based on a single-rating (k=1), absolute-
agreement, two-way mixed-effects model. The first aim
was tested with linear regression, with models first run
without covariates and then with covariates. To assess
the extent to which mental health symptoms account for
associations between trauma and somatic symptoms, we
followed recommendations by Shrout and Bolger [54].
First, we conducted Pearson correlations to establish an
association between trauma (independent variable) and
psychological distress (proposed mediator), as well as
between psychological distress (mediator) and somatic
symptoms (dependent variable). Structural equation
modeling was conducted using the lavaan package [50]
to examine indirect effects of trauma on somatic symp-
toms via psychological distress, with bootstrapping used
to estimate confidence intervals. Finally, because gender
emerged as a significant predictor in several models, we
ran exploratory analyses stratifying by gender. Due to a
small prevalence of gender minority individuals, we lim-
ited analyses to women (#=155) and men (n=>53) only.

Results

Descriptive Statistics

Table 1 includes the means and standard deviations of
the primary variables of interest. Scores on the somatic
symptom measure were consistent with medium somatic
symptoms [32]. For the measure of psychological distress,
the average score was consistent with mild distress [33].
Factor analysis

Because several factor structures have been reported for
the PHQ-15, we first conducted several CFAs examin-
ing the factor structure [14, 31, 38]. As shown in Supple-
mental Table 1, the models were largely comparable but
the 3-factor model by the scale Kroenke and colleagues
[32] demonstrated the best-fit indices and was used in
analyses.

Table 2 Contributions of Trauma Type
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Trauma Type, Psychological Distress, Somatic Symptoms
The first aim of the study was to examine the contribu-
tions of the frequency of each interpersonal and non-
interpersonal traumatic event to somatic symptoms
and consider the extent to which psychological distress
explains those symptoms. As shown in Table 2, the model
with both types of events predicted a significant pro-
portion of the variance in somatic symptoms. However,
only interpersonal trauma was a significant individual
predictor such that, consistent with hypotheses, greater
experience of interpersonal trauma was associated with
more somatic symptoms. In contrast, non-interpersonal
trauma was not related to somatic symptoms. Results
were unchanged in models including covariates, though
gender was related to somatic symptoms such that
women reported higher levels of symptomology com-
pared to men.

To test whether psychological distress accounts for
associations between interpersonal trauma and somatic
symptoms, we first examined the correlation between
trauma and psychological distress symptoms (i.e., to
establish the relationship between IV and conceptual/
statistical mediator). This association was significant for
interpersonal trauma (r (208)=0.37, p<0.001) as well
as non-interpersonal trauma (r (208)=0.27, p<0.001).
Then, we examined the correlation between psychologi-
cal distress and somatic symptoms (i.e., the mediator
and outcome), which was also significant, r (207) =0.64,
»<0.001. Thus, subsequent models included both trauma
types. As shown in Table 2, when psychological distress
symptoms were included in the model, the model pre-
dicted 20% of the variance in somatic symptoms and
25% in the adjusted model. Further, both interpersonal
trauma and psychological distress were predictors of
somatic symptoms. There was a significant indirect effect
of interpersonal trauma on somatic symptoms through
psychological distress symptoms (b=0.61, SE=0.16,
p<0.001). As represented in Table 2, non-interpersonal

Without covariates

DV: Somatic symptoms F(2,210)=26.66, p<.001,R*=.20

With covariates

F(5,194)=12.83,p<.001,R*=.25

B (SE) B p Clof B B (SE) B p Clof B
Intercept 6.99 (.47) <.001 [6.06,7.91] 6.31(3.58) 08 [-0.74,13.37]
Interpersonal 1.34(.26) .39 <.001 [0.84, 1.84] 1.37 (.27) 40 <.001 [0.83,1.91]
Non interpersonal 0.63 (45) 10 16 [-0.26, 1.53] 47 (47) 07 32 [-0.50, 1.39]
Gender 1.92(.61) .18 .01 [0.52,3.02]
Age -0.15 (.15) -07 31 [-0.45,0.14]
First generation 0.51(.78) 04 52 [-1.03, 2.05]

B=standardized regression coefficient; bold = statistically significant



Perez and Szabo BMC Psychology (2025) 13:301

Page 6 of 12

Psychological @
distress 3
Before:
Interpersonal W B =.76, SE = .23 ( Somatic
trauma Final: L symptoms
B =1.36, SE = .28

Fig. 1 Effect of interpersonal trauma on somatic symptoms through psychological distress, adjusted model

trauma was not significant. Thus, interpersonal trauma is
related to somatic symptoms, partially due to psychologi-
cal distress, but also related to somatic symptoms directly
(shown in Fig. 1 and Supplemental Table 2). Results were
unchanged in models considering covariates and none of
the covariates were significant in the model.

Subscale scores

Our second aim examined the extent to which inter-
personal trauma and non-interpersonal trauma are
uniquely associated with clusters of somatic symptoms.
As shown in Table 3, the models with interpersonal
trauma and non-interpersonal trauma were statisti-
cally significant, suggesting trauma is significantly
associated with cardiopulmonary, GI, and pain/fatigue
symptoms. Models predicted between 16 and 17% of
the variance in the clusters. Interpersonal trauma, but
not non-interpersonal trauma, was the only significant
predictor and findings were unchanged when consid-
ering covariates. Gender was a significant predictor
of GI symptoms and marginally significant for pain/
fatigue, such that, women were more likely to experi-
ence symptoms than men. Further, experiencing more
interpersonal trauma is associated with greater experi-
ence of each of the clusters of somatic symptoms; with
pain/fatigue and cardiopulmonary symptoms being
the most strongly associated, supporting our hypoth-
esis. We next examined the extent to which psycho-
logical distress accounted for associations with the
clusters of somatic symptoms. As depicted in Table 4,
there was also evidence of a significant indirect effect
of interpersonal trauma on somatic symptoms through
psychological distress for all three clusters. For cardio-
pulmonary and pain/fatigue symptoms, when psycho-
logical distress symptoms were included in the model,
both interpersonal trauma and psychological distress
were predictors of somatic symptoms. However, for GI
symptoms, when psychological distress symptoms were
included in the model, interpersonal trauma was no

longer significantly associated with GI symptoms. This
suggests that for all subscales, interpersonal trauma is
related to somatic symptoms through psychological
distress. However, while psychological distress fully
accounts for these associations with GI symptoms,
interpersonal trauma is uniquely related to the experi-
ence of cardiopulmonary and pain/fatigue symptoms.
Models were unchanged when covariates were added
and none of the covariates were significant in the
models.

Exploratory analyses by gender
Analyses for women can be found in Supplemental
Tables 3-6. Broadly, associations with women mir-
rored the overall pattern for aims 1 or 2 — interpersonal
trauma, but not non-interpersonal trauma, was asso-
ciated with somatic symptoms, and this was partially
accounted for by psychological distress. Further, inter-
personal trauma was associated with cardiopulmonary,
GI, and pain/fatigue symptoms and while psychological
distress fully accounted for associations with GI symp-
toms, it partially accounted for the other subscales.
Findings were unchanged after adjusting for covariates.
Analyses for men can be found in the Supplemental
Tables 7-10. Two key differences emerged. First, for
aim 1, psychological distress fully accounted for asso-
ciations between interpersonal trauma and somatic
symptoms. For the subscales, psychological distress
was significantly associated with all three subscales and
interpersonal trauma was not. However, the indirect
effect did not reach significance until covariates were
included. When covariates were added, the mediation
effect became significant.

Discussion

The present study examines the contributions of trauma
type (e.g., interpersonal vs. non-interpersonal) on the
reporting of somatic symptoms and the degree to which
psychological distress accounts for these associations in
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Table 3 Unique associations between trauma type and somatic symptom clusters

Without covariates With covariates

B (SE) B p B (SE) B p

Cardiopulmonary

R?=.14,F (2,211)=17.33,p<.00 R?=.16, F (5, 194)=7.63, p<.001
Intercept 1.35 (L19)*** <.001 2.14(1.47) 15
Interpersonal 43 (10)*** 31 <.001 A7 (17)F** 35 <.001
Non-interpersonal 23(.19) 10 21 20(.19) 08 30
Gender 24 (.26) 06 35
Age -.08 (.06) -09 22
First generation 23(32) .05 A48

Gl

R?=.10,F (2, 209)=1091, p<.001 R?=.16, F (5,193)=7.12, p<.001
Intercept 1.50 (16)*** <.001 .1.02 (1.25) 47
Interpersonal .30 (.09)*** 26 <.001 28 (.09)** 25 003
Non-interpersonal 14 (16) 07 37 J1(16) .05 51
Age -.04 (.05) -05 48
Gender 76 (22)%%% 24 <.001
First generation -08(.27) -02 78

Pain/Fatigue

R?=.14,F(2,211)=18.15,p<.001 R?=.18,F (5, 194)=842, p<.001
Intercept 25 ((19)¥** <.001 247 (143) 08
Interpersonal 43 (10)*** 32 <.001 A2 (11)%* 32 <.001
Non-interpersonal 22(18) 09 22 14(19) 06 44
Age -.03 (.06) -04 62
Gender 64 (25)** a7 01
First generation 23(31) .05 46

B=standardized regression coefficient; ** = significant at the p<.01 level, *** = significant at the p <.001 level

a racially and ethnically diverse sample of young adults.
To the best of our knowledge, this is the first study to
investigate these associations by looking at clusters of
somatic symptoms — cardiopulmonary, pain/fatigue,
and GL

Consistent with our hypotheses, greater experiences
of interpersonal trauma were significantly associated
with more somatic symptoms. Importantly, these asso-
ciations remained virtually unchanged when covari-
ates were added to the model. This extends previous
research on interpersonal trauma, which has been pre-
dominantly examined within white populations [42],
as well as other research that did not focus on trauma
across the lifespan [44].

The present study also allowed for empirical exami-
nation of the relative contributions of trauma type.
Non-interpersonal trauma was similarly correlated
with psychological distress and somatic symptoms and
generally was in the hypothesized direction in models.
However, it was not significantly associated with out-
comes when interpersonal trauma was considered. This

may be due to myriad reasons. Interpersonal trauma
is linked with greater emotional dysregulation, shame,
and are more at risk for reoccurrence than non-inter-
personal traumatic events — which are factors that con-
tribute to both the development of psychopathology and
poor physical health outcomes [6, 13, 43]. This recur-
rent nature may suggest that endorsement of events like
sexual abuse may represent multiple traumatic events,
which could amplify their impact. Additionally, interper-
sonal trauma is often ongoing, so it is important to con-
sider the possibility of conflation in type and frequency
in the measure, given that most traumas assessed in the
present study were reported as interpersonal. Further,
we must consider whether our findings reflect a restric-
tion of range for non-interpersonal trauma given fewer
types of events were assessed. As the timing of trauma
may play a significant role in its effects on health, it’s cru-
cial to reconcile these findings with studies emphasizing
the impact of sensitive periods for trauma exposure (i.e.,
middle childhood trauma more likely to predict adverse
outcomes; [16]). While our study considers trauma across
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Table 4 Effect of interpersonal trauma on somatic symptom clusters through psychological distress

Without covariates With covariates

B (SE) p B (SE) p

Pain Fatigue

Indirect Interpersonal: 0.21 (.06), p=.001 Interpersonal: .20 (.06), p=.001

Non-interpersonal: 0.11 (.10), p=.30 Non-interpersonal: .07 (.10), p=.50
Total Interpersonal: 0.42 (.10), p<.001 Interpersonal: 42 (.12), p=.001

Non-interpersonal: 0.19 (.20), p=.34 Non—interpersona\: 1(21), p=.62
Interpersonal 0.21 (.09) 02 21(12) 07
Non-interpersonal 0.08 (.16) 61 0.04 (.18) 83
Distress 0.30 (.04) <.001 0.29 (.04) <.001
Gender 0.29 (.38) 44
Age -0.01 (.05) 85
First generation 0.11(.27) 69

Cardiopulmonary

Indirect Interpersonal: 0.18 (.05), p<.001 Interpersonal: .18 (.05), p=.002

Non-interpersonal: .10 (.09), p=.32 Non-interpersonal: .06 (.09), p=.51
Total Interpersonal: 043 (.12), p=.001 Interpersonal: 47 (.13), p<.001

Non-interpersonal: .23 (.23), p=.33 Non-interpersonal: .20 (.23), p= 40
Interpersonal 0.25(.12) 04 0.29(.13) 02
Non-interpersonal 0.13 (.20) 53 0.14(21) 51
Distress 0.27 (.04) <.001 0.26 (.05) <.001
Gender -0.12 (.26) 64
Age -0.06 (.06) 26
First generation 0.21(.28) 46

Gl

Indirect Interpersonal: .15 (.05), p=.001 Interpersonal: .15 (.05), p=.001

Non-interpersonal: .08 (08), p=.28 Non-interpersonal: .05 (.08), p=.50
Total Interpersonal: .30 (.09), p=.001 Interpersonal: .28 (.09), p=.002

Non-interpersonal: .13 (17), p= 43 Non—interpersonal: 09 (17), p=.60
Interpersonal 0.14 (.08) 09 3 (.09 18
Non-interpersonal 0.05 (.14) 72 0.04 (.15 ) 78
Distress 0.22 (.03) <.001 0.22 (.04) <.001
Gender 0.48 (.28) 09
Age -0. 02( 4) 58
First generation 4(.23) 54

N ranges from 196-209

the lifespan, the average age in our study was 20; we can-
not rule out that most participants reported traumatic
events occurring before the age of 18. Future research
should consider larger samples to compare symptomol-
ogy in groups with and without childhood trauma and
with and without interpersonal trauma to tease apart the
contribution of age, trauma type, and critical periods for
somatic symptoms.

Our findings support that the experience of interper-
sonal trauma is associated with related to a greater expe-
rience of psychological distress, which in turn is related
to the experience of more somatic symptoms, consist-
ent with previous research [42]. Similar to other studies
(e.g., [39]), both psychological distress and interpersonal

trauma were statistically significant predictors of somatic
symptoms when they were included together, suggest-
ing that psychological distress only partially accounts for
the association between trauma and somatic symptoms.
While other forms of psychopathology not measured in
the current study (e.g., PTSD) might contribute, previous
research suggests these do not fully explain the associa-
tions either [44]. Loeb et al. [40] proposed that interper-
sonal trauma may influence somatic symptoms through
alternative pathways, which could include psychological
factors, such as the emotional experience of guilt and
betrayal, or biological mechanisms. For instance, high
levels of guilt from interpersonal trauma have been linked
to mixed sympathetic and parasympathetic activation
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[55]. Additionally, sleep disturbances have been identi-
fied as a potential pathway influencing somatic symptom
development [2]. Biological research shows that child-
hood trauma can dysregulate the hypothalamic—pitui-
tary—adrenal (HPA) axis [45], and inflammation has been
suggested as a link between trauma and physical health
[28]. Further research exploring these potential pathways
will inform theory and intervention.

A primary contribution of the present study is the
analysis of clusters of somatic symptoms. Interpersonal
trauma emerged as a significant predictor of all three
subscales, partially supporting the hypothesis and sug-
gesting that the experience of interpersonal trauma is
related to a general tendency for individuals to expe-
rience heightened somatic symptoms across various
domains. Similar to our results using the total score, we
observed significant direct and indirect effects for car-
diopulmonary symptoms and pain/fatigue. However,
the association between interpersonal trauma and GI
symptoms was fully accounted for by psychological dis-
tress. Previous research has highlighted the link between
psychological distress and persistent GI symptoms and
frequent healthcare-seeking over time [34],these find-
ings suggest addressing psychological distress may ame-
liorate symptoms. Some research suggests the type of
physical symptom experienced can mean that different
physiological systems are involved (e.g., increase in sym-
pathetic nerve activity has been associated with the onset
of chronic fatigue; [57]). Additionally, the central nervous
system is responsible for modulating sensory, motor, and
secretory functions of the GI tract [4], as well as holds a
significant role in the second-to-second regulation of car-
diac activity [56]. However, future prospective research
would be needed to understand the development of these
symptoms and whether distinct aspects of trauma and/or
individual factors influence the type of somatic symptom
experienced.

Another critical contribution of this study was the
exploratory analyses stratified by gender. Similar to pre-
vious research suggesting women report somatic symp-
toms more frequently than men, particularly following
an interpersonal traumatic event [17], women exhibited
higher scores for GI and Pain/Fatigue subscales. Fre-
quency of exposure to interpersonal trauma was more
strongly associated with somatic symptoms than non-
interpersonal trauma for both men and women. How-
ever, this was partially accounted for by psychological
distress in women and fully accounted for in men. Fur-
ther, psychological distress accounted for associations
with all three subscales among men and there was no
evidence of direct effects of interpersonal trauma in
these models. However, indirect effects only became evi-
dent when covariates were included in the model though
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neither first generation status and age were significant.
This may suggest that these covariates, or similar con-
structs like SES or time since trauma, may be influencing
the trauma-symptom relationship in ways not captured
by significance alone. A different pattern emerged for
women. For women, psychological distress partially
accounted for associations when considering pain/fatigue
and cardiopulmonary symptoms, mirroring the findings
in the main models. Overall, the present results suggest
that psychological distress plays a critical role in linking
interpersonal trauma with physical health outcomes in
both women and men. However, the present findings sug-
gest unique pathways may exist between the experience
of trauma and subsequent somatic symptoms based on
one’s gender and possibly other confounds. It is impor-
tant to note that these analyses were exploratory and our
sample had a relatively larger number of women. It is
possible that with a larger sample size of men, a direct
association would have been significant or that other
more nuanced patterns may have emerged. While our
exploratory findings with women have been supported
in the broader literature (i.e., women are more likely to
develop adverse psychological/physical outcomes post-
trauma), replication with a higher sample of men is req-
uisite for the generalization of our exploratory analyses.

Limitations

Due to the study’s cross-sectional design, we cannot
determine how these associations might change over
time. Additionally, the data’s self-report nature means
these findings are based on subjective reports. Attention
checks were introduced after data collection had already
begun, resulting in approximately 25% of participants
not completing an attention check; however, all data was
screened for quality by excluding responses from partici-
pants who did not complete large portions of the survey
or completed the survey implausibly quickly. The present
study has limited consideration of health covariates, such
as the number of diagnosed health conditions or medi-
cation use. However, since the average onset of chronic
diseases is midlife [21, 27, 51] and our sample’s mean age
was much below this, it’s unclear the extent to which this
would impact our findings. Further, the current study had
limited assessment of SES. While future research should
consider the role of income, education and occupation,
there are empirical recommendations suggesting mind-
ful use of SES given its multifaceted construct [49]. Fur-
ther, the PHQ-15 is a measure of symptom severity, but
the symptoms reported due to medically explained and
unexplained symptoms can’t be distinguished. Future
research can consider the impact of trauma on exacer-
bating already existing medical conditions (e.g., compro-
mised immune system; [47]).
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Future directions and implications

Future research should continue to carefully explore the
subtypes of somatic symptoms and their specific associa-
tions with trauma exposure and trauma type. In addition
to recruiting a larger proportion of men, future studies
should adopt a longitudinal approach to better under-
stand how the number, severity, and timing of lifetime
traumas relate to the onset and severity of somatic symp-
toms. Given that psychological distress only partially
accounted for somatic symptoms, future research should
also consider additional pathways that trauma relates to
somatic symptoms, such as biological, social, and psy-
chological pathways highlighted previously or health
behaviors.

With replication, the present findings have signifi-
cant implications for clinical practice as they under-
score the importance of psychological determinants
of somatic symptoms. One-third of medical visits
in a primary care setting are due to somatic symp-
tom complaints that cannot be medically explained
[25]. Recent meta-analyses have found that preven-
tion efforts such as education on symptoms, and
treatments ranging from cognitive-behavioral ther-
apy to biofeedback have been effective in reducing
both somatic symptoms and healthcare utilization
[9]. Because psychological distress contributed to
all clusters of symptoms and accounted for associa-
tions between trauma and GI symptoms, it is impor-
tant to consider referrals for mental health when a
physiological explanation is not present. Across sex
and gender, referral for psychiatric treatment may
improve symptoms [9], but may not be sufficient for
cardiopulmonary, pain/fatigue symptoms, particu-
larly among women. Existing treatments for somatic
symptoms (e.g., pain) usually include medication and
mindfulness practices, but empirical research high-
lights adverse effects in trauma survivors, particularly
when it comes to feelings related to anxiety [3]. There-
fore, clinicians should consider mental health symp-
toms (e.g., depression, anxiety, PTSD) and concurrent
trauma exposure when providing care for adults who
present with somatic symptoms. Further, a recent
review has suggested that body-orientated therapeu-
tic approaches (i.e., somatic experiencing) in treating
post-traumatic symptoms have a positive impact on
both affective and somatic symptoms and well-being
measures in both traumatized and non-traumatized
samples [35]. Nonetheless, more research on inter-
ventions suitable for trauma-exposed individuals who
present with somatic symptoms is merited.
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Conclusion

This study extends a body of research demonstrating that
greater exposure to interpersonal trauma exposure is sig-
nificantly and strongly associated with increased somatic
symptoms. Further, psychological distress partially
accounts for these associations. However, this study’s
examination of symptom clusters and gender provides a
more nuanced understanding that can serve as a founda-
tion for future research and theory development. Unique
gender findings in the present study suggest that gen-
der may play a significant role in how trauma manifests
physically. Associations in the exploratory analysis were
more consistently seen in women than men. However,
among men these were fully accounted for by psycho-
logical distress. By refining somatic symptom patterns
with future research, the underlying mechanisms linking
clusters to trauma exposure can be more easily identi-
fied and help inform clinical prevention and intervention
efforts. Future studies utilizing a longitudinal approach
are requisite for a more advanced understanding of the
links between trauma and somatic symptoms and how
they evolve. Consequently, deepening the comprehen-
sion of the psychological mechanisms that contribute to
physical health outcomes will strengthen the foundation
for improving patient care. More specifically, identifying
specific patterns in symptom development can provide
a path for researchers and clinicians to establish effec-
tive treatment plans that are tailored to an individual
patient’s needs, reduce symptom burden, and optimize
the health and well-being of trauma survivors.
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