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Abstract

Objective—To investigate the relative contributions of depression and dissociation, as well as
PTSD, to physical health symptoms and to examine the relationships among somatic symptoms,
PTSD, depression, and dissociation in relation to childhood and adult trauma exposure.

Method—Cross-sectional data are from 132 female rape survivors with PTSD assessed prior to
engaging in a study of trauma-focused cognitive therapy for PTSD. Measures included the
Pennebaker Inventory of Limbic Languidness, Clinician Administered PTSD Scale, Beck
Depression Inventory, Trauma Symptom Inventory-Dissociation Subscale, Childhood Sexual
Abuse Exposure Questionnaire, and Assessing Environments-111-Physical Punishment Scale.

Results—Hierarchical regression analyses revealed that only dissociative and depression
symptoms contributed significantly to physical health symptoms. Similarly, among the subsample
of women with either childhood sexual or physical abuse, depression and dissociation were
significant predictors of somatic symptoms. However, among women without childhood abuse,
only dissociation significantly predicted somatic symptoms.

Conclusion—Understanding the psychological and biological mechanisms that link childhood
versus adult trauma exposure, PTSD, and comorbid depression or dissociation to physical health
symptoms may aid development of individualized treatments for the physical and psychological
consequences of trauma.
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Recent research demonstrates that trauma exposure and posttraumatic stress disorder
(PTSD) are associated with negative physical health outcomes (Eadie & Runtz, 2008;
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Kimerling, Clum, & Wolfe, 2000; Wolfe, Schnurr, Brown, & Furey, 1994; Woods &
Wineman, 2004). To date, negative health outcomes in trauma-exposed samples have
included persistent and more severe somatic symptoms, increased medical care utilization,
negative overall health perceptions, increased probability of being diagnosed with a medical
condition, and increased mortality (Eadie & Runtz, 2008; Schnurr & Jankowski, 1999).

Early theoretical and epidemiological conceptualizations of the robust relationship between
trauma and physical health problems suggested that development of PTSD is the primary
predictor of physical health status (Schnurr & Jankowski, 1999; Schnurr & Spiro, 1999), but
that related psychological and behavioral domains, as well as biological factors, might also
increase risk for adverse health outcomes among individuals exposed to trauma. For women
in particular, comorbid somatization, depression, and dissociation are thought to contribute
to physical health problems and complaints (Tansill, Edwards, Kearns, Gidycz, & Calhoun,
2012).

Somatization is a phenomenon thought to characterize many physical health complaints
associated with PTSD and is commonly defined as “the conversion of mental experiences or
states into bodily symptoms” (Dorland, 2007). In the case of chronic pain, for example,
somatization is said to be distinguished from tangible physical pain by a lack of a detectable
physical cause for the discomfort. According to the Diagnostic and Statistical Manual of
Mental Disorders (5th ed.; DSM-5, American Psychiatric Association [APA], 2013),
somatization or rather, “somatic symptom disorder,” is said to be characterized by an
individual’s interpretation of somatic symptoms and the degree of distress, as well as
abnormal thoughts, feelings and behaviors experienced in relation to the symptoms. Thus,
having a medically unexplained symptom is no longer considered a primary feature of the
disorder.

Depression, which is present in about 50% of women with PTSD (Kendler et al., 1995), is
also related to somatic health complaints (e.g., Haug, Mykletun, & Dahl, 2004; Schulberg,
McClelland, & Burns, 1989), chronic pain (Banks & Kerns, 1996) and pain-related disability
(Ericsson et al., 2002). Of note, rates of major depression increase markedly after exposure
to trauma, but almost always in the context of PTSD (with which depression symptoms
overlap), prompting the suggestion that comorbid PTSD and depression may simply
constitute more severe PTSD (e.g., Breslau, Davis, Peterson, & Schultz, 2000). In fact,
Calhoun, Wiley, Dennis, and Beckham (2009) found that PTSD severity uniquely predicted
health complaints when comorbid depressive and somatization symptoms were also
considered. Eadie and Runtz (2008) also found that PTSD, but not depression, predicted
physical health symptoms among undergraduate sexual assault survivors, although
methodological limitations prevented the authors from drawing firm conclusions.

Dissociation, too, has been linked to physical health symptoms in populations exposed to
trauma or extreme stress (Freyd, Klest, & Allard, 2005). Dissociation is defined as a
“disruption of the usually integrated functions of consciousness, memory, identity or
perception of the environment” (Holmes et al., 2005), and according to the DSM-5, includes
disruption in emotion, body representation, motor control and behavior. Dissociation is
considered to be most common among survivors of childhood sexual assault (CSA),
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although it is also associated with other types of trauma (Johnson, Pike, & Chard, 2001;
Nash, Hulsey, Sexton, Harralson, & Lambert, 1993). Farley and Keaney (1997) found a
positive correlation between scores on the Dissociative Experiences Scale (DES; Bernstein
& Putnam, 1986) and physical health symptoms in women with CSA, but not in women
without CSA. Further, the number of physical complaints was related to the number of prior
perpetrators, suggesting a relationship between physical complaints and repeated or possibly
more severe or injurious trauma (Friedman & Schnurr, 1995) and perhaps additional,
unmeasured psychological reactions to the trauma such as depression.

It is also important to note that individuals exposed to trauma have a greater number of
“objective indicators” of medical problems when compared to other psychiatric populations,
and PTSD is associated with a greater likelihood of physical health symptoms even after
controlling for other psychiatric symptoms, anger and negative life events (Andreski,
Chilcoat, & Breslau, 1998; Eadie & Runtz, 2008; Zoellner et al., 2000). The experience of
physical trauma may contribute to such objectively quantifiable physical health problems.
For example, interpersonal violence victims often experience physical assault along with
sexual and emotional trauma, and may suffer from multiple musculoskeletal injuries and
head trauma; female victims of sexual abuse may suffer gynecological complications
(Lesserman, Li, Drossman & Hu, 1998; Woods & Wineman, 2004). Thus, interpersonal
trauma can have both indirect and direct effects on women’s health, and may thereby
increase rates of chronic pain and other health problems (Andreski et al., 1998; Leserman,
Li, Drossman, & Hu, 1998).

Evidence also suggests that trauma exposure may have a cumulative effect on PTSD risk
over the lifespan (Woods & Wineman, 2004). For example, childhood physical abuse (CPA)
and CSA have been linked to combat-related PTSD after controlling for the level of combat
exposure in male veterans. (Bremner, Southwick, Johnson, Yehuda, & Chaney, 1993).
Similarly, approximately one-half to two-thirds of battered women have a history of CPA
and or CSA (Kemp, Rawlings, & Green, 1991), and those exposed to both have significantly
higher rates of PTSD than those who experienced CSA alone (Schaaf & McCanne, 1998).
Thus, both CPA and CSA may, in turn, increase risk for negative health outcomes in
adulthood.

Given that psychological conditions in addition to PTSD have been related to physical health
symptoms, we utilized an available large dataset of women with PTSD to investigate the
relative contributions of depression and dissociation, as well as PTSD, to physical health
symptoms. We hypothesized that depression and dissociation, in addition to PTSD, would be
significant predictors of physical health symptoms. Notably, dissociative symptoms have not
been previously examined as a predictor of physical health symptoms in the context of
PTSD, and this is the first study to examine such issues in a large sample of women with
PTSD for whom the uniform index trauma was rape. In addition, given the evidence for a
cumulative effect of trauma over the life span on risk for PTSD and physical health
symptoms, we explored the relationships among somatic symptoms and PTSD, depression,
and dissociation in women with and without a history of CSA or CPA.
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Participants and Procedures

Measures

The current investigation was based upon secondary analysis of pretreatment data from a
community sample of 132 female rape survivors recruited from a wide region around a large
midwestern city to participate in a study of cognitive behavioral treatments (Resick, Nishith,
Weaver, Astin, & Feuer, 2002). Informed consent was obtained at the time of enroliment. All
participants met the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; DSM-
1V; APA, 1994) criteria for PTSD, and reported at least one incident of completed rape (oral,
anal or vaginal). Those who suffered marital rape must have been out of the relationship for
a minimum of 6 months, in order to screen eligible. Incest survivors were included, as long
as there was an additional discrete incident of completed rape. Participants were excluded if
they reported being currently stalked or were in a current abusive relationship. The majority
of participants had experienced multiple other traumas in addition to the index rape for
which treatment was sought (Resick et al., 2002).

Exclusion criteria included any self-report of substance dependence within 6 months of
study entry, current psychosis, ongoing trauma, suicidal intent, current parasuicidal behavior,
and inability to read or write. Substance abuse was not exclusionary if the participant agreed
to abstain from the use of substances during treatment. Participants with personality
disorders, dissociative disorders or other DSM-/V Axis | disorders were included (Resick et
al, 2002).

A total of 276 women were initially assessed for possible participation in the parent study.
Of these, 171 women were included in the original intent-to-treat (ITT) sample from which
data were obtained for the current study. Complete data for the measures of interest were
available from 132 participants who were, on average, 32 years of age (SO = 10.4; range 18-
70) and had 14.4 years of education (SD = 2.4; range 8-24). The majority (80%) had never
been married or were divorced or separated. The sample was 72.7% Caucasian, 22.7%
African American, 1.5% Hispanic, 0.8% Asian, and 0.8% American Indian; 1.5% of the
sample specified “other” ethnicity. The average time elapsed since the index rape was 8
years (SD = 8.3 years; range: 3 months to 33 years). Participants on psychotropic medication
(approximately 26% of the sample; medications included paroxetine, fluoxetine, sertraline,
or alprazolam) were on stable doses for at least 3 months prior to study entry. The only
major comorbid diagnoses were depression (current: 43.2%, n=57; lifetime: 78.8%, n=
104) and panic disorder (current: 12.8%, n = 13; lifetime: 19.7%, n= 26). The sample
included in the current analyses did not significantly differ from the larger ITT sample with
respect to the above demographics.

The Clinician Administered PTSD Scale (CAPS; Blake et al., 1990) is a 30-item structured
clinical interview used to diagnose DSM-/Vdefined PTSD according to standard scoring
rules described in Resick et al. (2002). In the current study, the kappa coefficient for PTSD
diagnosis was .74, with 92% inter-rater agreement. When the PTSD score was evaluated as a
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continuous variable, the kappa coefficient was .97 (Resick et al., 2002). Cronbach’s
coefficient alpha for this subsample was .84.

The Beck Depression Inventory (BDI; Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) is
a 21-item self-report inventory that evaluates cognitive and vegetative symptoms of
depression (range 0-63). The test-retest reliability for the BDI in psychiatric patients ranges
from .46 to .86; the test-retest reliability over 1 week for depressed patients is .65.
Cronbach’s coefficient alpha for this sample was .86.

The Pennebaker Inventory of Limbic Languidness (PILL; Pennebaker, 1982) is a 54-item
self-report inventory that uses a 5-point Likert scale (letters A-E) to assess the frequency of
physical symptoms. The PILL is scored by adding each item response (range 0 — 216). The
PILL has good internal consistency (a =.91) and acceptable reliability (#; = .83). In this
sample, Cronbach’s alpha coefficient was .94.

The Trauma Symptom Inventory (TSI; Briere, 1995) is a 100-item self-report measure that
assesses short- and long-term sequelae of traumatic experiences. The clinical dissociation
subscale (TSI-Dissociation), used in this study, measures depersonalization, cognitive
disengagement, derealization, out-of-body experiences and emotional numbing. Total TSI-
Dissociation scores range from 0 to 27; a cutoff of 13 is considered clinically significant.
The TSI exhibits good convergent, predictive, and incremental validity in clinical and non-
clinical samples. In this sample, Cronbach’s coefficient alpha for the TSI-Dissociation was .
80.

The Sexual Abuse Exposure Questionnaire-Part | (SAEQ; Rowan, Foy, Rodrigues, & Ryan,
1994) is a 10-item self-report measure designed to assess sexual acts experienced before the
age of 16. Individual items exhibit moderate to high test-retest reliability (range = .73-.94)
with an overall kappa coefficient of .88 (Ryan, Rodriguez, Rowan, & Foy, 1992). The SAEQ
has been shown to distinguish PTSD diagnostic status and severity. In this sample,
Cronbach’s coefficient alpha for the SAEQ was .89.

The Assessing Environments 111 - Physical Punishment Scale (AE-111-PP; Berger, Knutson,
Mehm, & Perkins, 1988) is a self-report questionnaire that includes 12 behaviorally-
anchored true/false items designed to assess a range of childhood physical discipline events,
from mild forms of physical discipline (e.g., spanking) to potentially injurious physical
events identified in the literature as common forms of abusive parenting. The AE-I1I-PP has
excellent test-retest reliability and discriminates between abused and non-abused individuals.
A score of 4 or higher on this scale suggests a history of CPA (Zaidi, Knutson, & Mehm,
1989). In this sample, Cronbach’s coefficient alpha for the AE-111-PP scale was .63.

Statistical Analyses

As a first step, Pearson correlations among the study variables (total scores on the PILL,
CAPS, BDI, TSI-Dissociation, SAEQ, and AE-I11-PP) were computed. A set of hierarchical
multiple regression analyses were then conducted to examine the relative contributions of
PTSD, depression, and dissociation symptom severity to physical health symptoms. Given
that CSA and CPA relate to a range of psychopathological sequelae, including somatic
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preoccupations, depression, dissociation and PTSD (e.g., Briere & Elliot, 2003), we
controlled for both in the overall model. CSA (SAEQ) and CPA (AE-III PP) variables were
entered into the first step, total PTSD severity scores were entered into the second step, and
depression (BDI) and dissociation (TSI-Dissociation) symptom severity scores were entered
into the third and fourth steps, respectively. In follow-up analyses, we repeated these
regressions for participants with and without a history of CSA or CPA in order to determine
whether a history of childhood abuse impacted the results. Analyses were conducted using
PASW Statistics 21.

All variables under investigation were significantly correlated with one another, with the
exception of the AE-I11-PP variable (CPA), which was only correlated with TSI-Dissociation
(r=.17, p=.043), PILL (r=.23, p=.007) and SAEQ (CSA; r= .26, p=.017) scores. All
correlations ranged between .16 —.54 (please see Table 1). Collinearity diagnostics were thus
computed, and all tolerance levels were greater than .01, suggesting the absence of
multicollinearity among the selected predictor variables. Table 2 contains the mean score
and standard deviation for each variable under consideration.

Predictors of Physical Health Symptoms in the Total Sample

Results of the first hierarchical regression analysis with physical health symptoms as the
dependent variable are presented in Table 3. In the first step, CSA and CPA accounted for
6% of the variance in physical health symptoms. PTSD severity accounted for 9%, while
BDI and TSI-Dissociation explained an additional 9% and 7% of the variance, respectively.
In the final step of the model, which included all five predictors, only BDI and TSI-
Dissociation scores significantly predicted physical health symptoms. When all other
independent variables were held constant, a one unit increase in the BDI was associated with
a .90 unit increase in PILL scores, and a one unit increase TSI-Dissociation was associated
with a 1.88 unit increase in PILL scores.

Predictors of Physical Health Symptoms in Women with and without Childhood Trauma

Among women with CSA or CPA (n=81), PTSD severity accounted for 11% of the
variance in physical health symptoms, while BDI and TSI-Dissociation scores explained an
additional 13.6% and 5% of the variance, respectively. When all three predictors were
allowed to compete, only BDI and TSI-Dissociation scores significantly predicted physical
health symptoms (see Table 4). When all other independent variables were held constant, a
one unit increase in the BDI was associated with a 1.38 unit increase in PILL scores, and a
one unit increase TSD-Dissociation was associated with a 1.68 unit increase in PILL scores.

Among women without a history of CSA or CPA (n=51), PTSD severity accounted for 7%
of the variance in physical health symptoms, while BDI and TSI-Dissociation scores
explained an additional 5% and 11% of the variance. When all three predictors were allowed
to compete, only TSI-Dissociation scores significantly predicted physical health symptoms
(see Table 5). When all other independent variables were held constant, a one unit increase
in dissociation scores was associated with a 2.11 unit increase in PILL scores.
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Discussion

In the current study, dissociation, depression, and PTSD symptoms were associated with
physical health symptoms at the bivariate level, but only dissociation and depression
accounted for a significant proportion of the variance in the multivariate model. This study
thus extends previous work by Schnurr and Spiro (1999) by being the first to demonstrate an
association between physical health symptoms and both comorbid depression and
dissociation symptoms in female rape victims with PTSD. This study also distinguished
predictors of physical health symptoms among PTSD patients with and without a history of
CSA or CPA. Our finding that PTSD severity did not contribute uniquely to physical health
symptoms contrasts with previous studies (Calhoun, Wiley, Dennis and Beckham, 2009;
Eadie and Runtz, 2008) and our study hypothesis. Of note, previous studies included
participants with and without PTSD, whereas all participants in the current study had PTSD;
thus, there may not have been enough variance in PTSD symptom severity for PTSD to be a
significant predictor in the current study. In any case, it becomes clear that among
individuals with PTSD, additional constructs such as depression and dissociation may
contribute to the prediction of physical health symptoms.

An improved understanding of the processes linking these predictors to physical health
symptoms could aid in the development of better means of preventing and treating somatic
problems and long-term health issues among individuals with PTSD. It will therefore be
important to know whether depressive or dissociative symptoms contribute directly to the
development or severity of somatic conditions, and whether they should be targeted in order
to reduce somatic symptomatology. Alternatively, factors not captured in the current study
may contribute to the pathophysiology of these psychological conditions, as well as to
somatic conditions with which they are comorbid. For example, recent research suggests that
specific neurobiological factors (Rasmusson, Schnurr, Zukowska, Scioli, & Forman, 2010;
Rasmusson & Shalev, 2014; Scioli-Salter et al., 2015), as well as genetic predisposition
(Diatchenko, Slade, & Nackley, 2004; Klengel et al., 2013; Savitz et al., 2007; Wolf et al.,
2014; Zubieta et al., 2003) may mediate risk for somatic conditions, as well as PTSD or
PTSD-related psychiatric conditions such as depression (Rasmusson et al., 2006) and
dissociation (Dimoulas et al., 2007; Morgan et al., 2000, 2002). In addition, the
developmental timing of trauma exposure may impact the nature of neurobiological
adaptations that, in turn, influence long-term risk for PTSD, depression and somatic
conditions. For example, an FKBP gene risk allele has been shown to interact with
childhood trauma exposure to decrease glucocorticoid receptor sensitivity and increase the
risk for depression, PTSD, and immune system dysfunction in adulthood (Klengel et al.,
2013). An understanding of the mechanisms by which such neurobiological and genomic
factors translate into PTSD-related psychiatric and somatic conditions may spur the
development of new means of preventing and treating these outcomes.

There are inherent limitations of the current study. The analyses were cross-sectional,
limiting our ability to identify the relationships among variables over time. Future research
using a longitudinal approach is indicated. Second, the PILL is not a measure of chronic
medical conditions, but rather captures a range of physical health complaints. This limited
our capacity to detect specific medical syndromes potentially influenced by depression and
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dissociation. Future research should consider using validated measures of chronic pain or
objective measures of cardiovascular function, immune disorders, and metabolic syndrome
—specific medical conditions that are highly co-prevalent with PTSD and depression
(Heppner et al., 2009; Otis, Keane, & Kerns, 2003; Rasmusson et al., 2010). Third, scale-
specific characteristics of the PILL and TSI-Dissociation may have impacted our results. It
should be noted that different measures of dissociation and somatic symptoms were used by
each of the previous studies linking dissociative and somatic symptomatology. The DES,
used in the Farley and Keaney study (1997), measures the frequency and intensity of a wide
range of dissociative symptoms (absorption, derealization, amnesia and depersonalization)
and can assess dissociative identity disorder (Johnson et al., 2001). The Clinician-
Administered Dissociative States Scale (Bremner et al., 1998), used in the study by
Dimoulas et al. (2007) that linked dissociation during intense military training stress to post-
training somatic symptoms in women, measures depersonalization and derealization, as well
as problems with sensory fidelity in specific sensory systems (e.g., “Have sounds almost
disappeared or become much stronger than you would have expected?” and “Do colors seem
much brighter than you would have expected?”). As noted above, the TSI-Dissociation
measure used in the current study captures depersonalization, cognitive disengagement,
derealization, out-of-body experiences and emotional numbing. Even though these studies
varied in their methodologies for assessing components of dissociation and used different
somatic symptom rating scales, all found a strong association between dissociation and
somatic symptomatology. This suggests that the relationship between broadly defined
dissociative and somatic symptoms may be quite robust. Future work is still needed,
however, to ascertain whether particular aspects of dissociation may best predict comorbid
somatic symptomatology.

The fact that the study sample included only women who were mostly of Caucasian and
African American descent and exposed to sexual and other types of trauma, may limit the
generalizability of our findings to other trauma populations. Further, the high levels of PTSD
symptom severity in this severely traumatized treatment-seeking sample may have produced
ceiling effects. In addition, the time since the index trauma ranged widely from 3 months to
33 years; thus, future research should take into account the developmental timing of the
trauma exposure relative to PTSD symptomatology assessed at a later time point. Finally, the
exploratory regression analyses may have been underpowered due to the smaller sizes of the
subsamples with either CSA or CPA and without a history of CSA or CPA. With the recent
changes in the DSM, it also will be important to retest the hypotheses using the new DSM-5
PTSD-related constructs in a larger sample.

In summary, the current report found that symptoms of dissociation and depression predicted
somatic symptoms in female victims of interpersonal violence with PTSD. Among women
with childhood abuse, both dissociative and depressive symptoms predicted somatic
symptomatology, while only dissociation predicted somatic symptoms among women
without childhood abuse. Investigation of the psychological and neurobiological processes
that link trauma exposure to these PTSD-related conditions and somatic problems may yield
novel treatment approaches to both the psychological and physical sequelae of trauma.

Psychol Trauma. Author manuscript; available in PMC 2017 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Scioli-Salter et al.

Page 9

Acknowledgments

Note: This study was funded by the National Institute of Mental Health (2-R01-MH51509), in a grant awarded to
Patricia A. Resick entitled “Cognitive Processes in PTSD: Treatment 11”. Also, the research described here was
supported in part by the Department of Veterans Affairs, Veterans Health Administration, Rehabilitation Research
and Development Service.--Award number 11K2RX000704-01A2 as well as by the Women’s Health Sciences
Division, National Center for PTSD.

References

American Psychiatric Association. Diagnostic and statistical manual of mental health disorders. 4.
Washington, DC: American Psychiatric Association; 1994.

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5. Arlington,
VA: American Psychiatric Publishing; 2013.

Andreski P, Chilcoat H, Breslau N. Posttraumatic stress disorder and somatization symptoms: A
prospective study. Psychiatry Research. 1998; 79:131-138. DOI: 10.1016/j.bbr.2011.03.031
[PubMed: 9705051]

Banks SM, Kerns RD. Explaining high rates of depression in chronic pain: A diathesis-stress
framework. Psychological Bulletin. 1996; 119:95-110. DOI: 10.1037/00332909,119.1.95

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression.
Archives of General Psychiatry. 1961; 4:561-571. DOI: 10.1001/archpsyc.1961.01710120031004
[PubMed: 13688369]

Berger AM, Knutson JF, Mehm JG, Perkins KA. The self-report of punitive childhood experiences of
young adults and adolescents. Child Abuse and Neglect. 1988; 12:251-262. DOI:
10.1016/0145-2134(88)90033-6 [PubMed: 3395899]

Bernstein EM, Putnam FW. Development, reliability, and validity of a dissociation scale. Journal of
Nervous and Mental Disease. 1986; 174:727-735. doi:http://dx.doi.org.proxy.mul.missouri.edu/
10.1097/00005053-198612000-00004. [PubMed: 3783140]

Blake DD, Weathers FW, Nagy LM, Kaloupek DG, Klauminzer G, Charney DS, Keane TM. A
clinician rating scale for assessing current and lifetime PTSD: The CAPS-1. Behavior Therapist.
1990; 13:187-188.

Bremner JD, Krystal JH, Putnam FW, Southwick SM, Marmar C, Charney DS, Mazure CM.
Measurement of dissociative states with the Clinician-Administered Dissociative States Scale
(CADSS). Journal of Traumatic Stress. 1998; 11:125-136. DOI: 10.1023/A:1024465317902
[PubMed: 9479681]

Bremner JD, Southwick SM, Johnson DR, Yehuda R, Chaney DS. Childhood physical abuse and
combat-related posttraumatic stress disorder in Vietnam veterans. American Journal of Psychiatry.
1993; 150:235-239. DOI: 10.1176/ajp.150.2.235 [PubMed: 8422073]

Breslau N, Davis GC, Peterson EL, Schultz LR. A second look at comorbidity in victims of trauma:
The posttraumatic stress disorder-major depression connection. Biological Psychiatry. 2000;
48:902-909. DOI: 10.1016/S0006-3223(00)00933-1 [PubMed: 11074228]

Briere, J. Trauma Symptom Inventory professional manual. Odessa, FL: Psychological Assessment
Resources; 1995.

Briere J, Elliott DM. Prevalence and psychological sequelae of self-reported childhood physical and
sexual abuse in a general population sample of men and women. Child Abuse and Neglect. 2003;
27:1205-1222. DOI: 10.1016/j.chiabu.2003.09.008 [PubMed: 14602100]

Calhoun PS, Wiley M, Dennis MF, Beckham JC. Self-reported health and physician diagnosed
illnesses in women with posttraumatic stress disorder and major depressive disorder. Journal of
Traumatic Stress. 2009; 22:122-130. DOI: 10.1002/jts.20400 [PubMed: 19301251]

Diatchenko L, Slade GD, Nackley AG, Bhalang K, Sigurdsson A, Belfer I, ... Maixner W. Genetic
basis for individual variations in pain perception and the development of a chronic pain condition.
Human Molecular Genetics. 2004; 14:135-143. DOI: 10.1093/hmg/ddi013 [PubMed: 15537663]

Dimoulas E, Steffian L, Steffian G, Doran AP, Rasmusson AM, Morgan CA 1Il. Dissociation during
intense military stress is related to subsequent somatic symptoms in women. Psychiatry. 2007;
4:66-73. DOI: 10.1037/t07488-000 [PubMed: 20805901]

Psychol Trauma. Author manuscript; available in PMC 2017 September 01.


http://dx.doi.org.proxy.mul.missouri.edu/10.1097/00005053-198612000-00004
http://dx.doi.org.proxy.mul.missouri.edu/10.1097/00005053-198612000-00004

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Scioli-Salter et al.

Page 10

Dorland. Dorland’s Medical Dictionary for Health Consumers. Philadelphia, P.A: Saunders/Elsevier;
2007.

Eadie EM, Runtz MG. Posttraumatic stress symptoms as a mediator between sexual assault and
adverse health outcomes in undergraduate women. Journal of Traumatic Stress. 2008; 21:540-547.
DOI: 10.1002/jts.20369 [PubMed: 19107722]

Ericsson M, Poston WSC, Linder J, Taylor JE, Haddock CK, Forey JP. Depression predicts disability
in long-term chronic pain patients. Disability and Rehabilitation. 2002; 24:334-340. DOI:
10.1080/09638280110096241 [PubMed: 12017467]

Farley M, Keaney JC. Physical symptoms, somatization, and dissociation in women survivors of
childhood sexual assault. Women’s Health. 1997; 25:33-45. DOI: 10.1300/J013v25n03_03

Freyd J, Klest B, Allard C. Betrayal trauma: Relationship to physical health, psychological distress,
and a written disclosure intervention. Journal of Trauma & Dissociation. 2005; 6:83-104. DOI:
10.1300/J229v06n03_04 [PubMed: 16172083]

Friedman, M.; Schnurr, P. The relationship between trauma, post-traumatic stress disorder, and
physical health. In: Friedman, MJ.; Charney, DS.; Deutch, AY., editors. Neurobiological and
clinical consequences of stress: From normal adaptation to posttraumatic stress disorder.
Philadelphia, P.A: Lippincott Williams & Watkins Publishers; 1995. p. 507-524.

Haug TT, Mykletun A, Dahl A. The association between anxiety, depression, and somatic symptoms in
a large population: The HUNT-1I study. Psychosomatic Medicine. 2004; 66:845-851. DOI:
10.1097/01.psy.0000145823.85658.0c [PubMed: 15564348]

Heppner PS, Crawford EF, Haji UA, Afari N, Hauger RL, Dashevsky BA, ... Baker DG. The
association of posttraumatic stress disorder and metabolic syndrome: A study of increased health
risk in Veterans. BMC Medicine. 2009; 7:1-8. DOI: 10.1186/1741-7015-7-1 [PubMed: 19134183]

Holmes EA, Brown RJ, Mansell W, Fearon RP, Hunter ECM, Frasquilho F, Oakley DA. Are there two
qualitatively distinct forms of dissociation? A review and some clinical implications. Clinical
Psychology Review. 2005; 25:1-23. DOI: 10.1016/j.cpr.2004.08.00 [PubMed: 15596078]

Johnson DM, Pike JL, Chard KM. Factors predicting PTSD, depression, and dissociative severity in
female treatment-seeking childhood sexual abuse survivors. Child Abuse and Neglect. 2001;
25:179-198. DOI: 10.1016/S0145-2134(00)00225-8 [PubMed: 11214810]

Kemp A, Rawlings El, Green BL. Posttraumatic Stress Disorder (PTSD) in battered women: A shelter
sample. Journal of Traumatic Stress. 1991; 4:137-148. DOI: 10.1002/jts.2490040111

Kendler KS, Walters EE, Neale MC, Kessler RC, Heath AC, Eaves LJ. The structure of the genetic and
environmental risk factors for six major psychiatric disorders in women: Phobia, generalized
anxiety disorder, panic disorder, bulimia, major depression, and alcoholism. Archives of General
Psychiatry. 1995; 52:374-383. DOI: 10.1001/archpsyc.1995.03950170048007 [PubMed:
7726718]

Kimerling R, Clum G, Wolfe J. Relationships among trauma exposure, chronic posttraumatic stress
disorder symptoms, and self-reported health in women: Replication and extension. Journal of
Traumatic Stress. 2000; 13:115-128. DOI: 10.1023/A:1007729116133 [PubMed: 10761178]

Klengel T, Mehta D, Anacker C, Rex-Haffner M, Pruessner JC, Pariante, Binder EB. Allele-specific
FKBP5 DNA demethylation mediates gene-childhood trauma interactions. Nature Neuroscience.
2013; 16:33-41. DOI: 10.1038/nn.3275 [PubMed: 23201972]

Leserman J, Li Z, Drossman DA, Hu YJ. Selected symptoms associated with sexual and physical abuse
history among female patients with gastrointestinal disorders: The impact on subsequent health
care visits. Psychological Medicine. 1998; 28:417-425. DOI: 10.1017/S0033291797006508
[PubMed: 9572098]

Morgan CA 111, Rasmusson AM, Wang S, Hoyt G, Hauger RL, Hazlett G. Neuropeptide Y and
subjective distress in humans exposed to acute stress: Replication and extension of previous report.
Biological Psychiatry. 2002; 52:136-142. DOI: 10.1016/S00063223(02)01319-7 [PubMed:
12114005]

Morgan CA 111, Wang S, Southwick S, Rasmusson A, Hazlett G, Hauger R, Charney D. Plasma
neuropeptide-Y concentrations in humans exposed to military survival training. Biological
Psychiatry. 2000; 47:902-909. DOI: 10.1016/S0006-3223(99)00239-5 [PubMed: 10807963]

Psychol Trauma. Author manuscript; available in PMC 2017 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Scioli-Salter et al.

Page 11

Nash MR, Hulsey TL, Sexton MC, Harralson TL, Lambert W. Long-term sequelae of childhood sexual
abuse: Perceived family environment, psychopathology, and dissociation. Journal of Consulting
and Clincial Psychology. 1993; 61:276-283. DOI: 10.1037/0022-006X.61.2.276

Otis J, Keane T, Kerns R. An examination of the relationship between chronic pain and post-traumatic
stress disorder. Journal of Rehabilitation Research and Development. 2003; 40:397-405. DOI:
10.1682/JRRD.2003.09.0397 [PubMed: 15080224]

Pennebaker, J. The psychology of physical symptoms. New York, N.Y: Springer-Verlag; 1982.

Rasmusson AM, Pinna G, Paliwal P, Weisman D, Gottschalk C, Charney DS, Guidotti A. Decreased
cerebrospinal fluid allopregnanolone levels in women with PTSD. Biological Psychiatry. 2006;
60:704-713. DOI: 10.1016/j.biopsych.2006.03.026 [PubMed: 16934764]

Rasmusson AM, Schnurr P, Zukowska Z, Scioli E, Forman DE. Adaptation to extreme stress: PTSD,
NPY, and metabolic syndrome. Experimental Biology and Medicine. 2010; 235:1150-1162. DOI:
10.1258/ebm.2010.009334 [PubMed: 20881319]

Rasmusson, AM.; Shalev, A. Integrating the neuroendocrinology, neurochemistry, and
neuroimmunology of PTSD to date and the challenges ahead. In: Friedman, M.; Keane, T.; Resick,
P., editors. Handbook of PTSD. 2. New York, NY: Guilford Publications, Inc; 2014.

Resick PA, Nishith P, Weaver TL, Astin MC, Feuer CA. A comparison of cognitive-processing therapy
with prolonged exposure and a waiting condition for the treatment of chronic posttraumatic stress
disorder in female rape victims. Journal of Consulting and Clinical Psychology. 2002; 70:867-879.
DOI: 10.1037/0022-006X.70.4.867 [PubMed: 12182270]

Rowan AB, Foy DW, Rodriguez N, Ryan S. Posttraumatic stress disorder in a clinical sample of adults
sexually abused as children. Child Abuse and Neglect. 1994; 18:51-61. DOI:
10.1016/0145-2134(94)90095-7 [PubMed: 8124598]

Ryan, SW.; Rodriguez, N.; Rowan, A.; Foy, DW. Psychometric analysis of the sexual abuse exposure
questionnaire (SAEQ). Paper presented at the 100th Annual Convention of the American
Psychological Association; Washington, D.C. 1992 Aug.

Savitz JB, van der Merwe L, Newman TK, Solms M, Stein DJ, Ramesar RS. The relationship between
childhood abuse and dissociation. Is it influenced by catechol-O-mehtyltransferase (COMT)
activity? International Journal of Neuropsychopharmacology. 2008; 11:149-161. DOI: 10.1017/
$1461145707007900 [PubMed: 17608961]

Schaaf DG. Posttraumatic stress symptom profiles of battered women: A comparison of survivors in
two settings. Violence and Victims. 1994; 9:31-44. [PubMed: 7826934]

Schnurr PP, Jankowski MK. Physical health and post-traumatic stress disorder: Review and synthesis.
Seminars in Clinical Neuropsychiatry. 1999; 4:295-304. [PubMed: 10553035]

Schnurr PP, Spiro A 111. Combat exposure, posttraumatic stress disorder symptoms, and health
behaviors as predictors of self-reported physical health in older Veterans. Journal of Nervous and
Mental Disease. 1999; 187:353-359. DOI: 10.1097/00005053199906000-00004 [PubMed:
10379722]

Schulberg HC, McClelland M, Burns BJ. Depression and physical illness: The prevalence, causation,
and diagnosis of comorbidity. Clinical Psychology Review. 1989; 7:145-167. DOI:
10.1016/0272-7358(87)90031-6

Scioli-Salter E, Forman D, Otis J, Gregor K, Valovski I, Rasmusson A. The shared neuroanatomy and
neurobiology of comorobid chronic pain and PTSD: Therapeutic implications. Clinical Journal of
Pain. 2015; 31:363-374. DOI: 10.1097/AJP.0000000000000115 [PubMed: 24806468]

Tansill EC, Edwards KM, Kearns MC, Gidycz CA, Calhoun KS. The mediating role of trauma-related
symptoms in the relationship between sexual victimization and physical health symptomatology in
undergraduate women. Journal of Traumatic Stress. 2012; 25:79-85. DOI: 10.1002/jts.21666
[PubMed: 22354511]

Wolf EJ, Rasmusson AM, Mitchell KS, Logue MW, Baldwin CT, Miller MW. A genome-wide
association study of clinical symptoms of dissociation in a trauma-exposed sample. Depression
and Anxiety. 2014; 31:352-360. DOI: 10.1002/da.22260 [PubMed: 24677629]

Wolfe J, Schnurr P, Brown P, Furey J. Posttraumatic stress disorder and war-zone exposure as
correlates of perceived health in female Vietnam war veterans. Journal of Consulting and Clinical
Psychology. 1994; 62:1235-1240. DOI: 10.1037/0022-006X.62.6.1235 [PubMed: 7860822]

Psychol Trauma. Author manuscript; available in PMC 2017 September 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Scioli-Salter et al. Page 12

Woods S, Wineman N. Trauma, posttraumatic stress disorder symptom clusters, and physical health
symptoms in postabused women. Archives of Psychiatric Nursing. 2004; 18:26-34. DOI: 10.1053/
j.apnu.2003.11.005 [PubMed: 14986288]

Zaidi LY, Knutson JF, Mehm JG. Transgenerational patterns of abusive parenting: Analog and clinical
tests. Aggressive Behavior. 1989; 15:137-152. DOI: 10.1002/10982337(1989)15:2%3C137::AlID-
AB2480150202%3E3.0.CO;2-0

Zoellner LA, Goodwin ML, Foa EB. PTSD severity and health perceptions in female victims of sexual
assault. Journal of Traumatic Stress. 2000; 13:635-649. DOI: 10.1023/A:1007810200460
[PubMed: 11109236]

Zubieta J, Heitzeg MM, Smith YR, Bueller JA, Xu K, Xu Y, ... Goldman D. COMT val158met
genotype affects mu-opioid neurotransmitter responses to a pain stressor. Science. 2003;
299:1240-1243. [PubMed: 12595695]

Psychol Trauma. Author manuscript; available in PMC 2017 September 01.



Page 13

Scioli-Salter et al.

Author Manuscript

100 >d
x

F¥

‘10°>d

*¥

‘0" >d
*

"ZET = NV "9]edS JuaWysiung [ed1SAYd-|1]1-SIUBWUOIIAUT Buissassy = dd-111-3V ‘a4reuuonsand) ainsodx3 asnqy [enxas pooypjiyd = O3JVS ‘a1easqns
uoneId0ssIq — A10juaAu| WoldwAS ewnel] = UoKRIdoSSIQ-|SL ‘ssaupinbue a1qui Jo AlojusAu| Jaxeqauuad = 71d ‘AJojuaau] uoissaldaq %099 = 1A ‘91eds AS.Ld Paldlsiuiupy UeIdIUID = SdVD 9IoN

00T xx30

00T

dd-111-av  03vs

LLT0 €20
L020  ITO
00T e 970

uolrenossig-IS L 111d

*

Y

EEuY

100
910
87’0
Sv'0

00T

1ag

60'0
120
R mm.o

¢e0

F¥¥

w2 750
00T
SdvO

dd-1I-3v
03avs
uoneIoossIa-ISL
TId

1ag
SdvO

T alqeL

Author Manuscript

sainseaw woldwAs usamiag suoIe|aliod ajeLieAlg

Author Manuscript

Author Manuscript

Psychol Trauma. Author manuscript; available in PMC 2017 September 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Scioli-Salter et al.

Means and Standard Deviations of Variables Under Investigation

Measure M Sin]
CAPS 7413 19.39
BDI 23.63 9.08
TSI-Dissociation 12.45  5.56
SAEQ 1.27 1.84
AE-I11-PP 3.93 2.33
PILL 133.36 32.64

Table 2

Page 14

Note. M= mean, SD = standard deviation; CAPS = Clinician Administered PTSD Scale; BDI = Beck Depression Inventory; TSI-Dissociation =
Trauma Symptom Inventory — Dissociation Subscale; SAEQ = The Childhood Sexual Abuse Exposure Questionnaire; AE-111-PP = The Assessing

Environments-111-Physical Punishment Scale; PILL = Pennebaker Inventory of Limbic Languidness. AV/= 132.
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