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Abstract

Dimensional models of psychopathology suggest that the causes and consequences of
psychopathology are attributable to a combination of syndrome specific and transdiagnostic
features. There is considerable evidence that trauma exposure confers risk for a wide range of
psychiatric conditions, yet no previous work has specifically examined the higher-order effects
of trauma exposure within a structural model. We examined transdiagnostic and PTSD-specific
associations with multiple forms of trauma exposure within a nation-wide sample (N = 1,649;
50% female) of military Veterans over-selected for posttraumatic stress disorder (PTSD). A
higher-order Distress variable was estimated using PTSD, major depressive disorder (MDD), and
generalized anxiety disorder (GAD) symptoms as indicators. A structural equation model
spanning three measurement time points over an average of 3.85 years was then used to examine
the unique roles of higher-order Distress and PTSD residual variance in accounting for the
relations between trauma exposure and psychosocial impairment. Results suggest that the
association between trauma exposure and PTSD symptoms is primarily mediated by higher-order
Distress, but that PTSD severity does have a significant association with trauma exposure
independent of Distress. Both higher-order Distress and PTSD-specific variance were necessary
to account for the association between trauma exposure and future functional impairment. This
work suggests there may be shared etiology linking cumulative trauma exposure and a range of
internalizing symptoms. Continued application of higher-order dimensional models is needed to
provide a more comprehensive understanding of the consequences of trauma exposure.

Keywords: PTSD, distress, hierarchical, Project VALOR, transdiagnostic
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Trauma Exposure and Transdiagnostic Distress: Examining Shared and PTSD-Specific
Associations

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5;
American Psychiatric Association, 2013) asserts that a specific subset of traumatic experiences
(i.e., Criterion A) are causally linked to the development of a distinct set of reactions, namely,
posttraumatic stress disorder (PTSD). Attempts to critically evaluate this core assumption of
etiology, which demarcates PTSD as the signature trauma-related disorder, have resulted in
significant controversy (Rosen & Lilienfeld, 2008). Trauma exposure confers risk for most forms
of psychopathology and PTSD is highly comorbid with other conditions (Grant et al., 2008;
McLaughlin et al., 2020; Rosen & Lilienfeld, 2008). Understanding the link between trauma
exposure, PTSD, and other forms of psychiatric distress is critical to advancing the science of
psychotraumatology.

Empirically-derived dimensional models of psychopathology attempt to model the
natural structure of psychiatric distress based on the tendency of certain symptoms to co-occur.
The higher-order structure of anxiety and depression symptoms has been recognized for decades
(e.g., Krueger, 1999). Watson (2005) identified a dimension of “distress disorders” (p. 530) that
primarily involve pervasive nonspecific negative emotionality, including PTSD, major
depressive disorder (MDD), and generalized anxiety disorder (GAD). More recently, the
Hierarchical Taxonomy of Psychopathology (HiTOP) workgroup proposed a similar higher-
order structure that placed PTSD within a Distress factor including MDD and GAD symptoms,
among others (Kotov et al., 2017). This nosology reflects considerable evidence of a higher-
order dimension that captures shared variance across PTSD, depression, and anxiety symptoms

(Forbes et al., 2011; Grant et al., 2008; Miller et al., 2008). Of note, PTSD may be best described
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as existing between dimensions in that it also shares considerable variance with many other
forms of psychopathology including externalizing and fear-related disorders (Forbes et al., 2021,
Wolf et al., 2010). Current consensus, however, is that its strongest correlates are among the
“distress disorders.”

Higher-order structural models allow for any cause or outcome of mental illness to be
attributed to broad or specific psychiatric dimensions (Conway et al., 2019). From this
perspective, trauma exposure may predict higher-order distress (thereby conferring risk for a
range of clinical syndromes) and/or more specific lower-level psychiatric symptoms. The
transdiagnostic associations of trauma exposure are in line with the former, as are observations
that childhood maltreatment, and other environmental stressors (e.g., racial discrimination), are
better predictors of transdiagnostic dimensions than particular diagnoses (Keyes et al., 2012;
Rodriguez-Seijas et al., 2015). Importantly, there is also consistent evidence that transdiagnostic
dimensions outperform diagnoses in the prediction of future health-related and functional
outcomes (Eaton et al., 2013; Kim et al., 2021; South et al., 2011), as well as demonstrate
stronger associations with genetic (Hawn, Zhao, et al., 2022; Waszczuk et al., 2020) and
neurological (Kircanski et al., 2018; Reininghaus et al., 2019) indicators.

Thus, research suggests that trauma-related distress reflects a combination of
transdiagnostic and diagnostic-specific distress that, when measured dimensionally, may provide
greater predictive validity regarding clinically relevant outcomes, such as psychosocial
functioning. However, the association between trauma exposure and higher-order distress has yet
to be explored and the proportion of trauma-related symptoms and associated functional
outcomes that can be accounted for by higher-order distress remains unknown. Improved

understanding of the extent to which certain trauma-related outcomes are affected by broad
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distress versus PTSD-specific content has the potential to improve the precision of theoretical
models and refine treatment approaches. If the psychological and functional outcomes associated
with trauma exposure were fully accounted for by transdiagnostic distress, it would suggest that
transdiagnostic treatment approaches that specifically target symptomatology shared across
disorders (e.g., Cognitive Behavior Therapy, Dialectical Behavioral Therapy) may be more
effective at improving psychosocial functioning following trauma exposure.

Our first aim was to investigate the association between self-reported cumulative trauma
exposure, transdiagnostic distress (representing the shared variance across self-reported PTSD,
MDD, and GAD symptoms) and PTSD-specific variance. Our second aim was to contrast the
effects of transdiagnostic distress and PTSD-specific variance on future psychosocial
functioning. Given the transdiagnostic risk conferred by trauma exposure, and work highlighting
the statistical advantages of dimensional phenotypes (Hawn, Wolf, et al., 2022; Wolf et al.,
2018), we hypothesized that the effects of cumulative trauma on psychiatric symptoms and
psychosocial functioning would be primarily mediated via transdiagnostic distress. We
separately examined two measures of trauma exposure, a broad measure and a combat-specific
measure, to test the boundaries of these associations and to gauge the robustness of observed
effects.

Methods

Participants and Procedure

We analyzed data from the Veterans After-Discharge Longitudinal Registry (VALOR)
sample for this study. The Project VALOR sample was recruited from a national registry of
Veterans of the Army and Marine Corps who had been deployed in support of Operation

Enduring Freedom, Operation Iragi Freedom, or Operation New Dawn and had undergone a
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mental health evaluation at a Veterans Health Administration (VHA) facility between July 2008
and December 2009 (Rosen et al., 2012). PTSD was sampled at a ratio of 3:1 (probable PTSD:
not probable PTSD). Women Veterans were oversampled at a ratio of 1:1 (female: male). The
initial assessment (T1; N = 1,649), which included a questionnaire and a telephone-based clinical
interview, was completed between 2009 and 2012. The second (T2; N = 1,345) and third (T3; N
= 1,346) waves of data collection occurred from 2013 to 2014 and 2014 to 2015, respectively.
The average length of time between T1 and T2 was 1,062 days (SD = 263 days). The average
length of time between T2 and T3 was 343 days (SD = 51 days). Sample characteristics at T1
were as follows: Sex — 50% female; Age M = 37.49 (SD = 9.9); Race — 78% White, 16% African
American; Ethnicity — 13% Latino; Education — 35% had an associates’ degree or higher. The
Institutional Review Board at the [blind for review] and the Human Research Protection Office

of the U.S. Army Medical Research and Materiel Command approved all procedures.

Measures
Trauma Exposure (Measured at T1)

Life Events Checklist (LEC). The LEC (Gray et al., 2004) is a 17-item measure of
lifetime trauma exposure history. Participants indicated whether they had ever experienced,
witnessed, or learned about each of 17 different potentially traumatic events (e.g., natural
disaster, fire or explosion, physical assault). For the current analyses, we used the total number
of events participants identified as “happened to me” as an index of lifetime trauma exposure.
The number of LEC events endorsed ranged from 0 to 17, with a median of six events endorsed.

Deployment Risk and Resiliency Inventory (DRRI). The DRRI (King et al., 2006;
Vogt et al., 2008) measures psychosocial risk and resilience factors for military personnel. Only

the combat exposure subscale (o = .91) of the DRRI was used in this study. The combat exposure
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subscale consists of 16 items measuring distinct potentially traumatic incidents (e.g., “I went on
combat patrol missions”; “I personally witnessed someone from my unit, or an ally unit being
seriously wounded or killed”). Participants responded using a scale from 1 (Never) to 5 (Daily or
almost daily). Items were summed to generate a total score (M = 32.83, SD = 12.8; Median =
30).

Psychiatric Distress (Measured at T2)

PTSD Checklist for DSM-5 (PCL-5). We used the PCL-5 (Weathers et al., 2013) to
assess PTSD symptom severity. The PCL-5 is a 20-item self-report measure of PTSD symptom
severity during the past-month. Items are rated on a scale from0to 4 (O =notatall to 4 =
extremely) and correspond to each DSM-5 symptom of PTSD. The PCL-5 has demonstrated
good test-retest reliability, internal consistency, and construct validity in Veteran samples (Bovin
et al., 2016). Subsets of PCL-5 item responses can be combined to generate severity scores for
each of the four PTSD symptom clusters: Cluster B a =.92; Cluster C « =.92; Cluster D o = .91;
Cluster E a = .88.

Patient Health Questionnaire (PHQ). The PHQ (Spitzer et al., 1999) was used to
measure self-reported symptoms of MDD and GAD. Depression symptoms (a = .90) were scored
on a scale of 0 (Not at all) to 3 (Nearly every day). Generalized anxiety symptoms (o = .85) were
scored on a scale of O (Not at all) to 2 (More than half the days). Primary analyses of these scales
utilized item-level responses.

Psychosocial Functioning (Measured at T3)

Inventory of Psychosocial Functioning (IPF). The IPF (Bovin et al., 2018) was used to

measure psychosocial functioning symptoms. The IPF measures self-assessed functioning over

the past 30 days in seven different life domains: romantic relationships, family, work,
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friendships, parenting, educational experiences, self-care. All responses were scored on a scale of
0 (Never) to 6 (Always). Scale reliabilities ranged from o = .79 (self-care) to a = .91 (work). All
subscale scores are calculated on a scale of 0 to 100 indicative of a percentage of the maximum
possible score. Higher scores are indicative of worse functioning. The total IPF impairment score
(o = .96) was calculated by averaging across the seven subscales. Subscales were excluded from
the total score calculation for individuals that identified a subscale as not applicable (e.g., not

currently in a romantic relationship).

Data Analysis

All analyses were completed in R version 4.2.1 (R Core Team, 2022). Confirmatory
Factor Analyses (CFA) and structural equation modeling (SEM) were completed with the lavaan
package version 0.6-15 (Rosseel, 2012). Latent variable composite reliability (o) was calculated
using the semTools package version 0.5-6. Missing data were managed with pairwise deletion as
direct ML estimation was not available. We evaluated goodness of fit for all models using
standardized root mean square residual (SRMR), comparative fit index (CFI), and root mean
square error of approximation (RMSEA). In line with the recommendations of Hu and Bentler
(1999), acceptable model fit was defined by meeting at least two of the following three criteria:
SRMR < .08, CFI1 > .95, RMSEA < .06.

Following initial examination of bivariate associations, we estimated a CFA of the T2
PTSD, MDD, and GAD measures to confirm the previously established higher-order relationship
between PTSD severity and associated mood and anxiety symptoms. The CFA was estimated
using diagonally weighted least squares with robust standard errors and mean and variance
adjusted test statistics (WLSMV). At the first level of the CFA, latent MDD and GAD severity

scores were estimated using individual items from the PHQ, and PTSD symptom cluster scores
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were estimated using the individual items on the PCL-5. The first item for each factor was used
as the scaling variable. At the second level, PTSD severity was estimated using the latent PTSD
symptom clusters as indicators. Cluster B was used as the scaling variable. At the third level, a
transdiagnostic distress variable was estimated using latent PTSD, MDD, and GAD variables as
indicators. MDD was used as the scaling variable. This third-order distress variable represents
variance that is shared among the PTSD, MDD, and GAD constructs. Acceptable fit of the
measurement model was confirmed and then examined within two separate SEMs spanning the
three measurement time points. The first used the LEC as the index of trauma exposure. The
second used the DRRI combat measure as the index of combat exposure.

The SEMs examined associations spanning two levels of the dimensional hierarchy.
Cumulative trauma exposure reported at T1 was used to predict T2 Distress (level 3) and PTSD
(level 2)!, which, along with T1 trauma exposure, were each used to predict T3 psychosocial
functioning (i.e., T2 latent Distress and PTSD were the mediators between T1 trauma exposure
and T3 psychosocial functioning and a direct path between T1 trauma exposure and T3
psychosocial functioning was also modeled). Within the context of these path models, the factor
loading of PTSD on Distress is interpreted as a regression coefficient with PTSD severity being
regressed on transdiagnostic distress. Thus, the path models account for both the variance in
PTSD that is shared with MDD and GAD as well as the variance that is unique to PTSD and not
reflective of the broader distress dimension. Direct, indirect, and total effects on
psychopathology symptoms (i.e., level 3 Distress, level 2 PTSD) and total functional impairment

were then estimated. This approach allowed us to disentangle the relative magnitudes of the

! Direct associations with MDD and GAD latent variables were not included in these analyses as the distress latent
variable is statistically dependent on the indicator variables. Including directional paths with the full measurement
model (i.e., distress and all three indicators) results in collinearity.
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associations between trauma exposure and higher-order distress versus PTSD-specific variance
as well as to examine their unique associations with future psychosocial functioning.

Standard errors and 95% confidence intervals for all effects (i.e., direct, indirect, total)
were estimated using 2,000 bootstrap draws. Statistical significance for all indirect effects were
based on bias corrected 95% confidence intervals. All interpreted parameters are from the fully
standardized model. All R syntax is provided in supplemental materials. The data are available
by request to the senior author.

Results
Bivariate Correlations

We examined bivariate correlations among observed variables (see Table 1). All
correlations were statistically significant. Combat and lifetime trauma exposure were associated
with all measures of psychiatric distress, with LEC correlations ranging in magnitude from r =
.25 (MDD) to r = .32 (PCL-5 Cluster B) and DRRI Combat correlations ranging from r = .19
(GAD) to r = .30 (PCL-5 Cluster B). In line with the hypothesized higher-order model, measures
of PTSD, MDD, and GAD symptoms were highly correlated, with associations ranging from r =
.55 (PCL-5 Cluster C and GAD) to r =.81 (MDD and GAD). All observed variables were
positively associated with psychosocial impairment, ranging in magnitude from r = .13 (DRRI
Combat) to r = .62 (PCL-5 Cluster D).

Measurement Model

The higher-order measurement model (see Figure 1) provided good fit to the data: *(587)
= 3,296.32, p = < .001; robust CFI = .988; robust RMSEA = .062 (95% CI = .062-.064; SRMR =
.053. Standardized factor loadings at the first level of the measurement model ranged from 4 =

.80to 41 =.880on Cluster B, A =.92to 41 =.92 on Cluster C, A = .56 to A = .85 on Cluster D, 1 =
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.62to A =.82o0n Cluster E, 2 =.49to A =.82 on MDD, and 4 = .58 to 1 = .76 on GAD.
Standardized factor loadings for the second-order PTSD variable ranged from 2 = .80 to 1 = .97.
Standardized factor loadings on the third-order Distress latent variable were A =.97, 1 = .87, and
A =.94 for MDD, PTSD, and GAD respectively. Latent variable reliabilities were acceptable
across all levels of the measurement model with values ranging from « = .85 (GAD) to w = .93
(PTSD). The Distress latent variable had a reliability of « = .90.
Path Models

Fit statistics and standardized coefficients are provided in Table 2. Both path models had
good fit. Scaled »? difference tests suggested that direct effects did not differ across gender in
either model: LEC model x%(6) = 8.01, p = .24; ¥*(6) = 9.55, p = .145. The path model depicting
associations with lifetime trauma exposure as measured by the LEC is depicted in Figure 2. The
path model depicting associations with cumulative combat exposure is depicted in Figure 3.
Effect of Trauma Exposure on PTSD and Higher-order Distress

There were significant (p < .05) direct effects from T1 trauma exposure to T2 Distress
(LEC p1 = .28; DRRI g1 = .22). This represents the association between trauma exposure and
variance shared by the PTSD, MDD, and GAD measures. There were also significant direct
effects from T1 trauma exposure to T2 PTSD residual variance (LEC f. = .10; DRRI g, = .11).
This represents the association between trauma exposure and variance in PTSD not accounted
for by higher-order Distress.

The total effect of trauma exposure on the PTSD latent variable (LEC 11 = .33; DRRI 11
=.29) represents the bivariate association between trauma measures and reported PTSD
symptoms. The indirect effect of trauma exposure on PTSD (LEC f7 = .24; DRRI 7 = .18)

represents the relationship between trauma exposure and PTSD symptoms that is statistically
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mediated by higher-order Distress. These results indicate that most of the association between
trauma exposure and PTSD symptom severity is accounted for by variance that the PTSD latent
variable with the MDD and GAD constructs. More specifically, 71% of the total effect of LEC
on PTSD severity is mediated by Distress while 29% is independent of Distress, and 63% of the
total effect of DRRI on PTSD severity is mediated by Distress while 37% is independent of
Distress.
Effects on Functional Impairment

T1 trauma exposure had no direct effect on T3 psychosocial functioning (LEC fs = -.04;
DRRI g5 = -.04) after accounting for the intermediate effects of Distress and PTSD symptom
severity. There were significant direct effects from T2 Distress to T3 IPF (LEC f3 = .31; DRRI
Sz =.31). This represents the association between higher-order Distress and future functional
impairment while controlling for the effects of PTSD residual variance and trauma exposure.
There were significant direct effects from T2 residual PTSD to T3 IPF (LEC f4 = .36; DRRI s =
.36). This represents the association between PTSD-specific variance (i.e., content not shared
with MDD and GAD measures) and future functional impairment after controlling for the effects
of higher-order Distress and trauma exposure.

Indirect pathways from trauma exposure to impaired functioning were also examined.
There were significant indirect effects through Distress (LEC Sy = .09; DRRI 9= .07),
representing the relationship between trauma exposure and future functional impairment that is
mediated by Distress, independent of residual PTSD content. Variance shared among the PTSD,
MDD, and GAD measures therefore accounts for roughly 40% of the total positive association
between trauma exposure and future functional impairment (42% of the effect of LEC on

impairment; 39% of the effect of DRRI on impairment). There were also significant indirect
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effects through residual PTSD (LEC fs = .04; DRRI fg = .04). This represents the relationship
between trauma exposure and future functional impairment that is mediated through PTSD
severity and is independent of Distress (i.e., holding Distress constant in the model) and amounts
to roughly 20% of the total positive association between trauma exposure and future functional
impairment (17% of the effect of LEC on impairment; 22% of the effect of DRRI on
impairment).? The serial mediation effect was also significant such that Distress mediated the
relationship between trauma exposure and impairment by way of its association with PTSD
severity (LEC f10 = .08; DRRI f10=.07).
Parsing the Direct and Indirect Effects of Trauma-Exposure

Although most of the association between trauma exposure and PTSD severity was
mediated by higher-order Distress, the observed direct effect raised questions regarding whether
the PTSD latent variable was unique among the indicators of Distress in its retention of a direct
association with trauma exposure. Additional post-hoc exploratory analyses were conducted to
more thoroughly evaluate the extent to which each construct, across all levels of the hierarchy,
was related to trauma exposure and determine the portion of that relationship that was
independent of higher-order factors. Total, direct, and indirect effects of trauma exposure on
each of the constructs within the hierarchy were estimated. As mentioned previously, the total
effect for each construct represents the bivariate correlation with trauma exposure, the indirect
effect represents the portion of that relationship that is mediated by all higher-order constructs,

and the direct effect represents the association that is unique to that construct (e.g., MDD, GAD,

2 Note that the proportions discussed in this section are in relation to the total positive effect (i.e., Bs + Bo + S10)
rather than the total effect (i.e., S5 + fs + o + f10) Of trauma exposure on functional impairment. We chose not to use
the total effect as the denominator for these proportions as the small (non-significant) negative direct association
would result in the cumulative indirect effects summing to more than 100% of the total effect.
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PTSD; see Conway et al., 2021 Tutorial 2 for tutorial of this method). The resulting values are
provided in Table 3.

PTSD was unique among the modeled indicators of Distress in that it was the only
indicator to retain a significant positive association with trauma exposure after accounting for
higher-order Distress. For both MDD and GAD measures, net suppression effects were observed
when regressed on trauma exposure alongside Distress. Therefore, unlike the PTSD construct,
higher-order Distress fully accounted for the positive association between trauma exposure and
MDD and GAD symptoms. We applied the same methodology to explore unique associations
with trauma exposure among the first-order indicators of PTSD severity. At this level, all direct
effects were small in magnitude with higher-order constructs (i.e., Distress, PTSD) mediating
between 80% and 100% of the total associations with trauma exposure. Trauma exposure
predicted intrusion symptoms (i.e., Cluster B), even when controlling for the effects of higher-
order PTSD and Distress. For all other clusters, associations with trauma exposure were fully
mediated by content shared among PTSD clusters and distress disorders. Suppression effects
were observed for mood alterations (i.e., Cluster D), and direct effects on avoidance (i.e., Cluster
C) and hyperarousal symptoms (i.e., Cluster E) were not statistically significant.

Discussion

Trauma exposure increases risk for a wide array of psychopathological distress, including
internalizing and externalizing symptoms (Grant et al., 2008; Wolf et al., 2010). Empirically
derived models of psychopathology offer a parsimonious means of accounting for this
observation. From this perspective, psychopathology can be understood hierarchically with
broader dimensions representing variance shared by more specific constructs. Such models

suggest that trauma exposure may affect different “levels” of the hierarchy to varying degrees.
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That trauma increases risk for a range of clinical syndromes suggests etiological effects on
higher-order constructs. At the same time, the unique classification of PTSD among trauma- and
stressor-related disorders implies an association between trauma exposure and PTSD symptoms
that is distinct from other mood and anxiety disorders.

Using longitudinal data from a large sample of U.S. military Veterans, we examined
measures of PTSD, MDD, and GAD to parse higher-order and PTSD-specific associations with
two preceding measures of trauma exposure, a broad measure capturing lifetime trauma exposure
and a specific measure of potentially traumatic combat exposure. No notable differences were
observed across these measures of trauma exposure, nor were any gender differences in direct
effects observed. Observed associations with trauma exposure were then extended to examine
prospective relations with psychosocial impairment. Post-hoc analyses were conducted to
examine all direct and indirect effects from trauma exposure.

Transdiagnostic and PTSD-specific Effects of Trauma Exposure

Trauma exposure assessed at T1 was positively associated with both higher-order
Distress and PTSD-specific variance at T2. Results demonstrated that a large proportion of the
total effect of trauma exposure on PTSD severity was mediated by Distress, suggesting that
much of the trauma-related distress that is characteristic of PTSD is shared across disorders. This
pattern of results was consistent across trauma types. Of note, the PTSD latent variable was
unique in that it was the only indicator of Distress that retained a significant association with
trauma exposure after accounting for the effects of higher-order Distress. These results provide a
parsimonious account of trauma exposure’s transdiagnostic effects. Trauma exposure likely
increases risk for all “distress disorders” that were examined by increasing levels of non-specific

negative emotionality. At the same time, trauma exposure predicted increases in PTSD-specific



TRAUMA AND DISTRESS 16

symptoms. These findings underscore the need for incorporating measures of higher-order
psychopathology into trauma research and practice, while also maintaining support for the
unique association between trauma exposure and PTSD symptoms. Specifically, evidence of
PTSD-specific effects provides some support for the distinct classification of trauma and stressor
related disorders in the DSM-5 and the utility of retaining Criterion A as a diagnostic criterion.

Both the higher-order Distress variable and PTSD-specific variance uniquely predicted
impaired psychosocial functioning. Distress alone mediated roughly 40% of the total association
between trauma exposure and functional impairment. The remaining 60% of the total effect
required PTSD-specific effects to be accounted for, either alone (=20%) or serially in
combination with Distress (=40%). It is no surprise that individuals with a broader range of
emotional dysfunction are more likely to experience impairments in daily living. These results
suggest that accounting for higher-order distress may be important for understanding the
etiological effects of trauma exposure on daily functioning, but PTSD-specific measures do offer
incremental utility beyond distress alone. Assessing severity of both higher-order Distress and
PTSD-specific symptoms has the potential to identify individuals with the greatest risk for
functional impairment for intervention and resource allocation.

Recognition of the hierarchical effects of trauma exposure can inform ongoing
controversies regarding PTSD and its associations with other constructs. Consistent with the
suggestions of previous work (Marshall et al., 2019), most of trauma’s adverse effects, both with
regard to clinical symptomology and functional impairment, were mediated by non-specific
negative emotionality (i.e., distress). The established multifinality of trauma exposure (i.e.,
trauma exposure results in many different outcomes across individuals) and comorbidities of

PTSD are a natural result of such a condition. Heterogeneous responses are inevitable to the
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extent that higher-order distress predicts a broad range of specific phenotypic expressions.
Nevertheless, there are distinct features of the PTSD construct that are uniquely associated with
trauma exposure, and importantly, that specific content provides incremental value beyond
transdiagnostic distress alone in predicting functional impairment. Therefore, PTSD is a
necessary but not sufficient construct with regard to trauma-related outcomes in that it captures
unique characteristics related to trauma exposure that are not captured by higher-order distress,
however it is not the “end all-be all” of trauma-related psychopathology and, in fact, may be best
considered in conjunction with other measures that capture broad trauma-related distress to
maximize both research and clinical outcomes.

Previous criticisms of the PTSD construct emphasize the need to understand what
separates PTSD from other related disorders (e.g., MDD) and have highlighted failures to
identify biologically-based indicators unique to PTSD (Rosen & Lilienfeld, 2008). Our findings
are consistent with recent recommendations (Hawn, Wolf, et al., 2022; Waszczuk et al., 2020)
which, building off alternative dimensional research frameworks such as HiTOP (Kotov et al.,
2017) and the Research Domain Criteria (RDoC; Cuthbert & Insel, 2013), suggest that the use of
dimensional models allowing for the parsing of disorder-specific and broader dimensional
variance can optimize our ability to detect trauma-related biomarkers.

Measurement Implications

These results have important measurement implications. Much of the research examining
the psychobiological sequelae of trauma exposure has focused primarily on individuals with
PTSD (O’Donnell et al., 2004; Olff et al., 2005). Much of the association between trauma
exposure and PTSD exists at the level of distress. Only about a third of the total effect that

trauma exposure had on PTSD symptoms was independent of non-specific emotional distress.
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Specific examinations of mechanisms linking trauma exposure and PTSD symptoms that fail to
account for higher-order content will not be able to distinguish between effects that are specific
to PTSD and those that reflect a broader association between trauma exposure and distress.
Understanding the specific mechanisms linking trauma exposure to psychiatric problems requires
a broader assessment approach capable of distinguishing PTSD specific and higher-order
correlates.

These findings are also informative as they relate to the distinct diagnostic definitions of
PTSD found within the DSM-5 and the 11"" edition of the International Classification of Diseases
(ICD-11, World Health Organization, 2018). There is considerable overlap between the DSM-5’s
definition of PTSD and disorders of distress (Byllesby et al., 2017; Forbes et al., 2011; Marshall
et al., 2019). Much of that overlap can likely be attributed to Cluster D symptoms (Simms et al.,
2002), but features of Clusters E (e.g., sleep disruption, difficulty concentrating) are also
diagnostic among distress disorders. The ICD-11 definition attempts to limit that overlap by
excluding all non-specific indicators and constraining the PTSD construct to only the most
distinct trauma-related symptoms (Brewin et al., 2009). However, the non-specific higher-order
content is necessary to account for the breadth of social and behavioral distress associated with
trauma exposure. Our results therefore suggest that although the ICD-11’s approach may be
effective at capturing a greater proportion of PTSD-specific associations, if used in isolation, it
may underestimate the magnitude of associations with trauma-related criteria.
Limitations and Future Directions

Our work has many strengths, including a longitudinal design, which supports the
validity of the mediation models by establishing the temporal direction of associations. However,

our results should be considered in light of some limitations. All measures were limited to self-
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report symptom inventories. Although reliance on self-report measures is common, the shared
method variance may have inflated the size of the Distress variable. Future work should
incorporate multimethod assessments to control for such method-related variance. Future work
should also expand these analyses to examine other higher-order constructs (e.g., fear symptoms,
externalizing symptoms). Trauma exposure has been associated with nearly all forms of
psychiatric distress, only a small subset of which were modeled here. Although structural models
frequently model PTSD among the “distress disorders,” item-level analyses have shown that its
content is strongly related to that of fear disorders (e.g., specific phobias) (Forbes et al., 2021).
There is also considerable evidence that trauma exposure is strongly related to externalizing
symptoms (Miller, 2003; Miller et al., 2003). Additional models incorporating these higher-order
constructs will further clarify the breadth of trauma-related sequelae and the distinguishing
features of the PTSD construct. It should also be acknowledged that we have no means of
controlling for time since trauma exposure in these analyses, and it is possible that symptom
chronicity may be important for understanding associations with functional impairment. Finally,
although the study was able to test temporal directions of association, we were unable to examine
causal associations, given that third variables could confound the associations of interest.
Conclusions

The psychological effects of trauma exposure are far reaching. Although most individuals
exposed to trauma do not experience persistent adverse psychiatric effects, those that do are
highly heterogeneous in psychiatric presentation. Our findings offer evidence for the value of
examining the etiological effects of trauma exposure through the lens of a higher-order structural
model. Results suggest that although much of the effect of trauma exposure can be accounted for

by higher-order distress, PTSD severity, as measured by the PCL-5, does retain unique
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associations with trauma exposure. This pattern of effects informs the overall pattern of trauma-
related comorbidity and highlights the need to understand trauma-related outcomes on both

broad and specific components of psychopathology.
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Table 1

Observed Variable Bivariate Correlations

Measure (Time) 1 2 3 4 5 6 7 8 9
1. LEC (T1) 1,646

2. DRRI Combat (T1) 32 1,467

3. PCL-5 Cluster B (T2) 32 .30 1,337

4. PCL-5 Cluster C (T2) 28 .23 .76 1,345

5. PCL-5 Cluster D (T2) 29 22 75 .70 1,319

6. PCL-5 Cluster E (T2) 30 29 80 .68 .80 1,316

7. PHQ MDD (T2) 25 20 67 57 .76 .73 1,298

8. PHQ GAD (T2) 25 19 65 55 66 .72 .81 1,322

9. IPF (T3) 16 13 49 45 62 53 58 .52 1,345

Note. PCL-5 cluster scores represent arithmetic mean of cluster. Diagonal provides
sample size for each variable. All correlations are statistically significant at p < .01.
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Table 2

Structural Equation Model Results

Trauma Exposure Measure LEC DRRI
Model Fit
22(df) 4160.75* (655)  4140.94* (655)
CFlI .989 .989
RMSEA [95% Cl] .057 [.055, .059] .057 [.055, .059]
SRMR .051 .052
Direct Effects #  p[95% Cl] £ [95% Cl]
al 1 .28*[.22,.34] 22* [.16, .28]
a2 2 .10*[.06, .13] 11* [.07, .14]
bl 3 .31*[.18, .45] 31* [.17, .45]
b2 4 .36* [.22, .49] .36* [.22, .50]
C 5 -.04[-.09,.00] -.04 [-.10, .01]
d 6 .84*[.82,.87] .85* [.82, .87]
Indirect Effects
Trauma — Distress — PTSD 7 .24*[.19, .28] 18* [.13, .24]
Trauma — PTSD — IPF 8 .04*[.02,.05] .04* [.02, .06]
Trauma — Distress — IPF 9 .09*[.05,.13] .07*[.03, .10]
Trauma — Distress — PTSD — IPF 10 .08* [.05, .12] .07* [.04, .10]
Total Effects
Trauma — PTSD 11 .33*[.28, .38] 29* [.24, .35]
Trauma — IPF 12 .16*[.11, .22] 13*[.07, .19]

Note. Direct effect labels correspond to those used in Figures 2 and 3. All
reported effects and 95% confidence intervals are from the fully standardized
model. Statistical significance is based on unstandardized bias corrected 95% CI.

*p<.05
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Table 3

Direct, Indirect, and Total Effects of Trauma Exposure

LEC DRRI

Direct (%) Indirect (%) Total Direct (%) Indirect (%) Total
Distress .33* (100) 33* .28* (100) .28*
PTSD .10* (29) 24* (71) 33* 11* (37) 18* (63) 29%
MDD -.10* (0) .36* (100) 26*  -.09* (0) .30* (100) 21*
GAD -.06* (0) .33* (100) 27 -.08* (0) .28* (100) 21*
Cluster B 04* (12) .29* (88) 33* .06* (20) .24* (80) 31*
Cluster C .04 (12) .26* (88) .30* 02 (7) 23* (93) .25%
Cluster D -.05* (0) .34* (100) 29*%  -12* (0) .33* (100) 21*
Cluster E -.02 (0) .33* (100) 31* .03 (10) 27* (90) .30*

Note. All reported effects and 95% confidence intervals are from the fully standardized
model. Statistical significance is based on unstandardized bias corrected 95% CI. Where

negative direct effects were observed, indirect effect was identified as accounting for

100% of the total positive effect.
*p<.05
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Figure 1

Third-Order Measurement Model

[Figure 1 here.]

Note. All depicted loadings are from the fully standardized model. Dotted lines identify the
scaling variable (i.e., loading was constrained to 1.00 in unstandardized model). Omega value

identifies the latent variable’s composite reliability.
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Figure 2

SEM Depicting Relations Between LEC, Distress, PTSD, and Psychosocial Functioning

[Figure 2 here.]

Note. The measurement model depicted at Time 2 is the same model represented by Figure 1, its
depiction was simplified here for the sake of clarity. All depicted effects are from the fully
standardized model.

*p < .05
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Figure 3

SEM Depicting Relations Between DRRI, Distress, PTSD, and Psychosocial Functioning
[Figure 3 here.]

Note. The measurement model depicted at Time 2 is the same model represented by Figure 1, its
depiction was simplified here for the sake of clarity. All depicted effects are from the fully
standardized model.

*p < .05
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