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1. Introduction

Extensive research has indicated a relationship between traumatic life events and
psychopathology, including mood disorders, anxiety disorders, and psychotic disorders
(Norman et al., 2012; Carr et al., 2013; Morgan et al., 2016). However, relatively few
studies have examined the association between trauma and obsessive-compulsive disorder
(OCD) and body dysmorphic disorder (BDD), an OCD related disorder (DSM-5-American
Psychiatric Association, 2013). Further, whether or not there are differential rates in
exposure to a lifetime traumatic event between individuals with OCD with comorbid BDD
(OCD+BDD) and individuals with OCD without comorbid BDD (OCD-Non-BDD) has yet
to be examined. The present study sought to address this research gap by examining whether
or not there is a difference between these groups in rates of experiencing a lifetime traumatic
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event while also examining differences in presumed PTSD rates among trauma-exposed
individuals.

Both OCD and BDD are characterized by obsessive thoughts and compulsive behaviors.
With respect to BDD, symptomatology involves distressing or impairing intrusive/obsessive
thoughts related to a perceived defect (one or more) in one’s personal appearance and
compulsive behaviors in response to appearance related concerns (e.g., mirror checking,
excessive grooming, and comparing one’s appearance to others). BDD’s shared clinical
features and comorbidity with OCD (between 3% and 37% of individuals with OCD also
have BDD; Phillips, 2009), in addition to other similarities with OCD, prompted BDD’s
reclassification from a somatoform disorder to an obsessive compulsive and related disorder
in the latest edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5;
American Psychiatric Association, 2013; Phillips et al., 2010). Research has indicated
similar functional impairment, similarly poor quality of life, and similar course of illness

in both BDD and OCD (Phillips, 2015).

However, those with BDD (either with or without comorbid OCD) seem to differ from those
with OCD without BDD in some important ways. Individuals with BDD are at greater risk
for lifetime major depressive disorder (MDD), suicidal ideation and behavior, and substance
use disorders than individuals with OCD without BDD (Phillips et al., 2009; Phillips et al.,
2007; Stewart et al., 2008; Costa et al., 2012; Phillips et al., 2015; Angelakis et al., 2016).
Moreover, poorer insight is found in individuals with BDD with or without comorbid OCD
(Phillips et al., 2007; Nakata et al., 2007; Phillips et al., 2012; Costa et al., 2012 Phillips

et al., 2015). Such impairments may make it more difficult to treat them. For instance,
therapies such as exposure and response prevention (ERP) therapy may be less likely to be
successful in individuals with BDD than in OCD alone unless additional components (e.g.,
motivational interviewing, behavioral experiments, cognitive therapy, lengthier treatments)
are added (Phillips et al., 2015). Further, individuals with OCD and comorbid BDD have
reported significantly earlier age of OCD onset than individuals with OCD alone (Stewart et
al., 2008; Costa et al., 2012). However, there have been conflicting reports on whether or not
there is a difference in OCD severity between these two groups (Phillips et al., 2007; Stewart
et al., 2008; Costa et al., 2012).

Importantly, history of trauma has been associated with OCD. Cromer et al. (2007) found
that 54% of 265 individuals with a DSM-IV OCD diagnosis had experienced at least one
traumatic life event in their lives. Consistent with this finding, high rates of PTSD (19% to
39%) have been found in individuals with OCD (Welkowitz et al., 2000; Gershuny et al.,
2008; Fontenelle et al., 2012).

The association between trauma, PTSD, and OCD with comorbid BDD is less well studied.
One previous study found that individuals with OCD with comorbid BDD (n = 109) had
significantly higher rates of PTSD than individuals with OCD without comorbid BDD (n =
792) (27% versus 18%) (Costa et al., 2012). In a study that combined a sample ascertained
for OCD (n=355) with a similarly ascertained sample with BDD (n=200), the lifetime rate
of PTSD in the comorbid OCD-BDD group (15%) was higher — but not significantly higher
—than in the OCD (6.7%) and BDD (4.4%) groups; however, statistical power to examine
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group differences was limited (Phillips et al., 2007). One other study found similar PTSD
severity scores among individuals with OCD with (n = 42) and without (n = 233) comorbid
BDD (Stewart et al., 2008). However, data on this topic are to our knowledge limited to
these studies, and none of these studies examined rates of exposure to a lifetime traumatic
event in their samples.

The present study assessed rates of exposure to at least one lifetime traumatic event,
presumed PTSD, and clinical characteristics (specifically, MDD and presumed Panic
Disorder [PD]) in such a sample. We hypothesized that individuals in the OCD+BDD group
would be significantly more likely to have experienced at least one lifetime traumatic event
and have a higher rate of presumed PTSD than individuals in the OCD-Non-BDD group.
Importantly, the present study is cross sectional, thus we cannot indicate the directionality
of the onset of OCD, BDD, MDD, and PD symptoms and whether or not trauma preceded
any of these symptom constellations. However, previous research indicates that trauma
might contribute to the onset of these disorders via a variety of mechanisms (Bandelow et
al., 2002; Horesh et al., 2008; Buhlmann et al., 2012; Adams et al., 2018). With respect

to BDD, traumatic events related to physical or sexual abuse may cause negative core
beliefs that lower self-esteem and disrupt emotional regulation (Buhlmann et al., 2012).
Such characteristics might lead to appearance-related concerns that evolve over time from
being benign to pathological. Further, individuals with BDD have high rates of perceived
childhood abuse and neglect (Didie et al., 2006), and they have reported instances of
teasing and bullying in adolescence as extremely stressful events that triggered the onset
of their BDD symptoms (Weingarden et al. (2017). Thus, events that are likely to make
an individual feel inferior, shamed, and flawed might be expected to precede the onset of
BDD. Consistent with these previous findings, we predicted that presumed PTSD would
significantly contribute to predicting the presence of presumed BDD in our subsample

of trauma-exposed individuals. We also predicted that the OCD+BDD group would have
significantly higher rates of MDD, consistent with prior studies.

2. Methods
2.1. Subjects

The participants in the study were recruited as part of the larger Genomic Psychiatry
Cohort OCD research study (GPC-OCD). The ongoing GPC-OCD research study seeks
to enroll 3500 participants that include individuals with OCD as well as unaffected and
affected relatives. Trained diagnosticians determine a range of psychiatric diagnoses via

a semi-structured interview (participants complete self-report surveys and are also asked
follow up questions when psychiatric symptoms are endorsed). For the present report, 605
consecutive individuals (377 females), ages 9-80 (M= 35.29, SD = 16.61) all diagnosed
with OCD via the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS; details below), were
recruited between January of 2015 and May of 2018. The OCD-Non-BDD group included
436 individuals, and the OCD+BDD group included 169 individuals (see Table 1). These
groups were further stratified based on history of trauma (whether or not an individual
experienced at least one lifetime traumatic event; see assessment section below) in order
to assess clinical characteristics between the following groups: OCD-Non-BDD & no
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presumed PTSD (n = 77), OCD-Non-BDD & presumed PTSD (h = 60), OCD+BDD &

no presumed PTSD (n= 31), OCD+BDD & presumed PTSD (n = 48) (see Table 2). The
racial/ethnic composition of the entire sample was 73.9% White, 6.3% Asian, 2.5% Black,
and 17.3% other race/ethnicities.

Exclusion criteria for the present study from the larger GPC-OCD research study were:
individuals without an OCD diagnosis (unaffected relatives, n = 203) and individuals with a
DSM-IV co-morbid diagnosis of Bipolar Disorder I or 11, Schizophrenia, or Schizoaffective
Disorder (n = 58). While comorbidities of schizophrenia or mania did not preclude
individuals from participating in the GPC-OCD study, these samples were excluded from the
present report since the symptomatology of these disorders could confound our assessments
of PTSD, PD, and MDD in the present study. We also excluded individuals with only a BDD
diagnosis (not comorbid with OCD). Although individuals with BDD without comorbid
OCD can participate in the GPC-OCD study, at the time of this analysis only one such
subject had been enrolled. Informed consent was obtained from all participants, and an
Institutional Review Board approved all procedures.

2.2. Measures

2.2.1. GPC Screening Questionnaire—The GPC screening questionnaire (Pato et
al., 2013; available upon request) collects demographic information, history of a lifetime
traumatic event, history of PTSD symptoms, and any history of symptoms related to anxiety
disorders, affective disorders, psychotic disorders, substance abuse history, and medical
history. History of a lifetime traumatic event was determined by the question:

. “Have you ever experienced a traumatic event in which you felt that your life
might be in danger? (Examples: serious car or other accident, natural disaster
[like earthquakes or hurricanes], being physically attacked or threatened with a
knife or gun, being sexually assaulted or raped, experienced combat or been in a
war zone, or observed sudden violent death [homicide or suicide].)”

When a subject endorsed a traumatic event, presumed PTSD was determined by answering
yes to each of the following additional questions (while each of these questions represent a
criterion for PTSD as per DSM-5 [Criterion B, C, E], we are designating an endorsement
of all 3 as presumed PTSD since we do not have further information regarding negative
thoughts or feelings caused by symptoms, length of time impacted by symptoms, and
whether or not the symptoms caused functional impairment [Criterion D, F, G] [American
Psychiatric Association, 2013]):

. Sometimes images or strong memories of traumatic events keep coming back in
flashbacks, thoughts that you can’t get rid of, or repeated nightmares. Has that
ever happened to you?

. Did you make a special effort to avoid thinking or talking about what happened
or deliberately stayed away from things or people that reminded you of the
terrible experience?
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. After this experience did you have trouble sleeping, have difficulty
concentrating, were unusually irritable, have outbursts of anger, felt overly
watchful or on guard, or been very jumpy or easily startled?

Presumed Panic Disorder (PD) was determined by answering yes to both of the screening
questions below. Again we are designating an endorsement of these two questions as
presumed PD since we do not have further information regarding whether or not panic
attacks were caused by a substance or whether or not symptoms are better explained by
another mental disorder — two additional criteria required for a DSM 5 diagnosis (American
Psychiatric Association, 2013):

. “Did you ever have an experience of suddenly feeling very anxious or fearful
and having panic-like physical symptoms that developed and got intense within
10 minutes? (Examples: racing heart, chest pain, choking feelings, nausea,
sweating, faint, thinking you were going crazy, or dying.)”

. “Have you had more than one attack like this...and had a period lasting at least 1
month of intense worries about having another attack or changed your behaviors
for at least 1 month because of the attacks?”

2.2.2. Diagnostic Interview for OCD (DI-OCD)—The DI-OCD (available upon
request) includes the FOCI and Y-BOCS as well as additional questions to collect
demographic information, medical history, and medication use. Age of onset of OCD was
defined by the self-reported age in which OCD symptoms “first started to interfere with

or disrupt daily life.” This delineation is consistent with previous research assessing age of
onset of OCD (Taylor, 2011).

2.2.3 Florida Obsessive Compulsive Inventory (FOCI)—The FOCI (Storch et al.,
2007) is a self-report questionnaire that assesses OCD symptom types and severity as well
as symptoms related to BDD. In the present study, the presence of presumed BDD was
determined by the question, “Are you or have you been excessively concerned with a part of
your body or aspect of your appearance (worries that your face, ears, nose, eyes or another
part of your body) is hideously ugly, despite reassurance to the contrary)?” The FOCI
questionnaire was developed as a shortened version of Yale-Brown Obsessive- Compulsive
checklist in order to rapidly assess number of OCD symptoms and severity and has similar
reliability and validity to the lengthier rater-administered version of the “Checklist” and
Y-BOCS (details below) (Storch et al., 2007).

2.2.4. Yale Brown Obsessive Compulsive Scale (Y-BOCS)—The Y-BOCS
(Goodman et al., 1989) is a semi-structured interview that is designed to assess OCD
symptom severity. Scores range from 0 to 40 (present sample; M= 25.18, SD = 8.65).
Clinical severity of OCD as assessed by the Y-BOCS scores has been previously described
as the following: moderate symptoms range from 14 to 25, moderate-severe symptoms range
from 26 to 34, and severe symptoms range from 35 to 40 (Storch et al., 2015).

2.2.5. Diagnostic Interview for Psychosis and Affective Disorders (DI-PAD)
—The DI-PAD (Pato et al., 2013) is a semi-structured clinical interview that assesses
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symptoms related to MDD, bipolar disorder, and schizophrenia. Any participant that
endorsed affective or psychotic symptoms on the GPC Screening Questionnaire were
administered the corresponding portions of the DI-PAD. MDD diagnosis in the present
sample was determined by DSM-1V diagnostic criteria for MDD. Suicidiality was assessed
in MDD by a question on the DI-PAD that collected history of suicidal ideation or suicide
attempt.

2.3. Procedures and statistical analyses

Participants completed the GPC Screening Questionnaire and semi-structured interviews
(DI-PAD and DI-OCD) that collected demographic details and information related to
OCD and OCD related disorders symptoms, history of a lifetime traumatic event, PTSD
symptoms, PD symptoms, and MDD symptoms.

Chi-square analyses were used to test whether differences existed between categorical
variables while t-tests and a univariate analysis of variance were used to compare means
between continuous variables.

In addition, we conducted separate binomial logistic regressions to investigate whether
presumed PTSD, MDD, and presumed PD (controlling for age and gender) predicted the
presence of presumed BDD in individuals that experienced a traumatic event in our sample.
Analyses employed a two-sided alpha=0.05 type | error rate.

3. Results

3.1. Sample characteristics

A high proportion (27.9%) of individuals with OCD had comorbid presumed BDD. As
hypothesized, the OCD+BDD group had significantly higher rates than the OCD-Non-BDD
group of experiencing at least one lifetime traumatic event (47.3% vs 32.40%, p=.001)
(see Table 1). Among the trauma-exposed group, the OCD+BDD group was significantly
more likely to meet our criteria for presumed PTSD (60.80 vs 43.80, p=.012). The
OCD+BDD group also had significantly higher lifetime rates of MDD (88.20% vs 56.80%,
p<.001) and presumed PD (52.10% vs 34.20%, p < .001). The OCD+BDD group was
significantly younger, but there were no significant differences for other demographic and
clinical variables, including rates of suicidality.

3.2. Clinical characteristics by presumed PTSD group among trauma-exposed individuals

We further examined the study groups by analyzing trauma-exposed individuals and whether
or not they met criteria for presumed PTSD (see Table 2). Individuals in the OCD+BDD
group who also had presumed PTSD had significantly higher rates of MDD (p<.001)

and presumed PD (p<.01) than the OCD+BDD group without presumed PTSD and both
OCD-Non-BDD groups with or without Presumed PTSD. OCD severity, age of onset, and
rates of suicidiality did not significantly differ between the four groups.
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3.3. Predictors of presumed BDD

After controlling for the effects of age and gender, Presumed PTSD, MDD, and presumed
PD were independently significantly associated with presumed BDD among trauma-exposed
individuals. Individuals with presumed PTSD were twice as likely to experience BDD
symptoms as individuals without presumed PTSD (p < .05; O.R. = 2.02) (see Table 3).

4. Discussion

The present study examined demographic and clinical characteristics in individuals
diagnosed with OCD with or without presumed BDD. Consistent with our hypothesis,
individuals in the OCD+BDD group were significantly more likely to have experienced at
least one lifetime traumatic event and significantly more likely to have presumed PTSD

than individuals in the OCD-Non-BDD group. Indeed, trauma-exposed individuals who met
criteria for presumed PTSD were almost twice as likely to report BDD symptoms than
trauma-exposed individuals without presumed PTSD. Further, individuals in the OCD+BDD
group with presumed PTSD were particularly vulnerable to having comorbid MDD and
presumed PD.

Our findings are in line with previous research indicating high rates of PTSD in OCD. In
fact, our results are comparable to assessments of 1,001 (Fontenelle et al., 2012) and 910
(Welkowitz et al., 2000) individuals with OCD that determined that 19% of their samples
met criteria for PTSD via the use of the SCID and a screening measure with high reliability
and validity, respectively (18% of our entire sample met criteria for presumed PTSD).
Further, our results also replicate Costa et al’s (2012) study indicating higher rates of PTSD
in OCD with comorbid BDD than in OCD without BDD. They do not replicate Phillips et
al’s (2007) study, which found no significant differences between these groups, although
their statistical power was limited, and PTSD occurred more than twice as frequently in

the comorbid OCD-BDD group than in the OCD without BDD group. Importantly, to our
knowledge, our study is the first to report differential rates of exposure to at least one
lifetime traumatic event between individuals with OCD with and without BDD symptoms,
finding significantly higher rates in the OCD group with comorbid presumed BDD.

Our findings also extend previous research indicating significantly higher rates of comorbid
MDD in individuals with OCD and comorbid BDD than in those with OCD alone. In

our sample, 88.2% of the OCD+BDD group and 56.8% of the OCD-Non-BDD group met
criteria for lifetime MDD, similar to rates found in Costa et al.’s (2012) report (81% and
65%, respectively) and Phillips et al.”s (2007) report (80.0% vs. 65.2%). By contrast, rates of
suicidality in the present sample did not replicate Costa’s (2012) or Phillips’ (2007) reports
indicating significantly higher rates of suicidal ideation and suicide attempts in individuals
with OCD and comorbid BDD. However, our assessment of suicidiality did not allow us

to differentiate suicidal ideation from suicide attempts. We are now collecting specific
information about ideation and attempt history in order to better understand suicidiality in
the GPC-OCD study.

The present study found significantly greater presumed PD rates in the OCD+BDD group
than the OCD-Non-BDD group (52.1% versus 34.2%). Two other studies have shown the
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PD rate in the comorbid BDD group was higher, but not significantly so, than in the OCD
alone group (Phillips et al., 2007; Costa et al., 2012). Of note, the presumed PD rates in

the present OCD+BDD sample are much greater than PD rates in the OCD with comorbid
BDD samples found in Phillips et al.’s (2007) and Costa et al.’s (2012) reports (32.5% and
17%, respectively). One caveat to our findings is that our screening for PD did not assess

all PD diagnostic criteria or include questions that would rule out panic attacks caused by
obsessions in OCD or BDD or by reminders of trauma related to PTSD - criteria required by
the DSM-5. Thus, our presumed PD rates may be overestimated.

As we noted in the introduction the cross-sectional nature of this GPC-OCD study does

not allow us to comment on the directionality of the onset of these comorbid conditions:
OCD, BDD, MDD, and PD nor whether and which of the traumatic experiences preceded
any of these disorders. However, other studies indicate that trauma might contribute to the
onset of these disorders (Bandelow et al., 2002; Horesh et al., 2008; Buhlmann et al., 2012;
Adams et al., 2018,; Dykshoorn, 2014). More specifically in BDD, stressful life events
have included high rates of perceived childhood abuse and neglect (Didie et al., 2006) and
reported instances of teasing and bullying in adolescence, have triggered the onset of BDD
symptoms (Weingarden et al. (2017) ;Buhlmann et al., 2012). Future research is necessary in
order to investigate how trauma might differentially be involved in the etiology of comorbid
OCD and BDD.

There are several clinical implications from the present findings, both in the assessment
and treatment of comorbid OCD, BDD, and PTSD. Clinicians should assess thoroughly
for trauma histories and symptoms of PTSD in individuals presenting for treatment for
OCD, and especially in those who experience BDD symptoms or have a comorbid BDD
diagnosis. Individuals with comorbid presumed BDD were at greater risk for presumed
PTSD, presumed PD, and MDD than individuals without BDD symptoms in the present
sample. These symptoms should also be specifically assessed in comprehensive psychiatric
evaluations and monitored in ongoing treatment.

In addition to the need for a thorough evaluation, there are several points to consider

when planning and providing treatment. Research on comorbid PTSD and OCD shows

that PTSD diagnoses often complicate treatment outcomes for individuals with OCD. For
instance, individuals with comorbid OCD and PTSD tend to initially present with more
severe symptoms. Ojserkis et al.’s (2017) examination of 266 individuals with OCD found
that those with comorbid PTSD had significantly higher Y-BOCS scores than those without
comorbid PTSD (27.48 = 5.18 versus 23.23 + 5.71, respectively). Furthermore, individuals
with OCD that also have PTSD are also more likely to have treatment-resistant OCD than
those without PTSD (Gershuny et al., 2002; Gershuny et al., 2008). This important issue has
not been examined in BDD and requires investigation.

Given that these studies indicate the complex clinical presentation of comorbid conditions,
treatments should not necessarily rely on only one modality. For example, cognitive-
behavioral therapy (CBT) and psychopharmacology have been established as an evidence-
based approach for treating OCD as well as BDD (Hong et al., 2018; Krebs, et al.,

2017; Phillips, 2004; Wilhelm et al., 2019). However, the current CBT approaches for
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OCD as well as BDD do not include trauma-focused interventions to address trauma or
co-occurring PTSD symptoms in individuals with trauma histories. Traditionally, the gold
standards for treatment of PTSD have included prolonged exposure, SRIs, and cognitive
processing therapy (Cusack et al., 2016). There have still been very few studies that
examine treatment considerations for treating comorbid OCD and PTSD. A review of
studies examining individuals with trauma-related OCD suggested that the trauma must
be addressed, or the patient may be resistant to the OCD treatment. The trauma can be
treated simultaneously or separately, based on the clinician’s judgment (Dykshoorn, 2014).
A recent case study attempted to integrate OCD and PTSD treatments to address the way
these two disorders may maintain each other if not treated simultaneously (Van Kirk et
al, 2018). In BDD, imagery rescripting methods have been proposed for the treatment of
distressing or traumatic memories related to appearance concerns, but this approach has
not been rigorously studied (Veale et al., 2017; Willson et al., 2016). Future directions in
research could explore the feasibility of integrating PTSD treatments with those for OCD
with and without BDD.

The limitations of this report include the use of a FOCI checklist question as an indicator of
BDD symptomology and lack of a more thorough assessment such as the BDDQ and BDD-
YBOCS (Phillips, 1996; Phillips et al., 1997). The study’s requirements to endorse being
“hideously ugly” and to have not responded to reassurance about the perceived appearance
flaws are a high threshold for diagnosing BDD, as “hideously” is a strong term, and not all
people with BDD seek reassurance about their appearance; on the other hand, not requiring
the appearance concerns to cause clinically significant distress or impairment in functioning,
as required by DSM-5, likely lowered the diagnostic threshold. Further, we cannot rule out
possible eating disorder diagnoses in our sample. Whereas the FOCI includes a checklist

of symptoms associated with OCD and OCD-related disorders, the BDD-YBOCS assesses
severity of BDD symptoms by assessing how disruptive the symptoms are (assesses time
occupied by thoughts about perceived body defects, interference due to thoughts about
body defects, distress associated with thoughts about body defects, etc.). Our findings that
revealed similar severity of OCD symptoms between individuals with and without BDD
symptoms (Y-BOCS scores; 24.15 + 8.36 versus 25.58 + 8.73, respectively) contributes to a
conflicting literature. In some reports those with OCD and comorbid BDD had significantly
lower Y-BOCS scores (Stewart et al., 2008; 25.7 + 6.5 versus 28 + 5.5) and in others
significantly higher scores (Phillips et al., 2007: 25.1 £ 6.6 versus 23 + 5.8; Costa et al.,
2012: 27 + 6.5 versus 25 + 8.2). Future research should further examine the influence that
comorbid BDD symptoms might have on OCD severity.

In the case of PTSD, while a specific PTSD diagnostic instrument such as the PCL-5
(Weathers et al., 2013) was not used, the four questions included in our GPC screener
closely overlap with DSM-IV and DSM-5 criteria. However, our assessment of trauma
history was limited as we did not assess for certain traumas that might lead to PTSD

(e.g., parental abuse or neglect (Carr et al., 2013)). Further, as previously mentioned, our
assessment of PD did not fully screen for PD as determined by the DSM-5. Of note,
shortened instruments have been able to accurately determine clinical diagnoses in past
studies of psychiatric disorders (Kroenke et al., 2001; Lowe et al., 2005; Bradley et al.,
2007). Furthermore, brief screening instruments (such as the questions we used) are valuable
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in primary care settings where patients can be quickly referred for further evaluation and
treatment specific to their symptoms. Finally, we did not have a group of participants that
endorsed BDD symptoms without an OCD diagnosis. Future studies should include such
a group in order to further examine the relationship between those disorders and PTSD.
Despite some limitations, our study strengths include the use of a clinical interview to
determine MDD and OCD diagnoses and our large sample size (when compared to other
studies of examining OCD with comorbid BDD).

A funded goal of the GPC-OCD research study is to merge phenotypic data with genotypic
analysis. This work is exciting because of what small preliminary studies of neural circuitry
have revealed about trauma, OCD, and BDD and their potential relations to each other.
Research has shown that trauma-induced stress can impair circuitry in brain regions known
to exhibit abnormal functioning in OCD and in BDD (Feusner et al., 2007; McEwen, 2012;
Shansky & Lipps, 2013; Wilker & Kolassa, 2013; Adams et al., 2018). Dysfunctions in the
frontostriatal system, which include the medial frontal cortex (mFC) and the striatum, have
been found in individuals with a history of trauma as well as in individuals with OCD or
BDD. Specifically, some studies have shown that the anterior cingulate cortex (ACC; a part
of the mFC) is smaller in samples of OCD, BDD, and trauma-exposed individuals when
compared to healthy controls (Cohen et al., 2006; Atmaca et al., 2010; Ansell et al., 2012;
Adams et al., 2018). The ACC is important for processing emotional information, plays

a role in the emergence of repetitive behaviors, and modulates activity in the amygdala —

a brain area important for processing fear and anxiety (Etkin et al., 2006; Adams et al.,
2018). Abnormal activity in the amygdala has been previously found in both OCD and BDD
(Feusner et al., 2007; Adams et al., 2018).

Additionally, research also indicates that individuals with BDD exhibit abnormal visual
cortex activity when processing low spatial resolution of faces (Feusner et al., 2010).

A recent review of studies examining brain structure and function in BDD indicates
that abnormal activity in visual cortex areas when processing information about faces or
objects indicates that there is a greater focus on fine-detail information versus holistic
visual information (Grace et al., 2017). Such abnormalities might contribute to distorted
perceptions (e.g., perceived defects in one’s appearance) found in BDD.

Similarly, abnormal activity has also been found in the visual cortex of individuals with
OCD (Stern et al., 2017). This apparent dysfunction has been thought to contribute to
difficulty in processing external information that might be helpful in decreasing fears and
concerns during moments of internally generated obsessions and urges (Stern et al., 2017).
While abnormal visual processing has been found in PTSD, its potential contribution to

the development of OCD or BDD is not known (Hendler et al., 2003). Likewise, how the
visual cortex, frontostriatal system, and amygdala function in individuals with OCD and
comorbid BDD has not been examined. Future research should address these gaps to further
understand the relationship between trauma, OCD, and BDD.

In conclusion, the present study included a large cohort of individuals diagnosed with OCD
and is the first to report on differential rates of exposure to a lifetime traumatic event
between individuals with OCD with and without BDD symptoms. Individuals with BDD
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symptoms were significantly more likely to have experienced a lifetime traumatic event

and have presumed PTSD than individuals without BDD symptoms. In addition, individuals
with BDD symptoms and presumed PTSD had the highest rates of presumed PD and MDD
when compared to individuals with OCD without BDD symptoms and/or presumed PTSD.
Our findings provide further evidence of the association between trauma, PTSD symptoms,
and BDD in individuals with OCD. We have begun to collect information regarding age of
traumatic event exposure, traumatic event type, and frequency of trauma experiences in new
individuals who are enrolled in our GPC-OCD study. Such data will allow us to determine a
clearer picture of the potential interplay between traumatic event exposure and OCD with or
without comorbid BDD in future studies while also providing more in-depth phenotypic data
to merge with our future genomic analyses.
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Table 1.

Demographic and psychiatric characteristics of the participants

Variable! OCD-Non-BDD (n=436) OCD+BDD (n=169) Teststatistic 2  ggb
Gender (female) 61.50% 64.50% x2=048 0276 .028
Age 36.14+17.30 33.11+14.51 t=2.02 0.044 .189
Age of OCD onset 17.38 + 10.69 15.62 + 8.83 t=1.95 0.052 .179
Y-BOCS Score 2558 +8.73 2415 +8.36 t=183 0.068 .136
Traumatic Event® 32.40% 47.30% x2=1148 0001 -139
Presumed PTSD? 43.80% 60.80% x2=577 0012 171
Lifetime MDD 56.80% 88.20% x2=5323 <.001 .296
Suicidality” 36.70% 38.20% x2=.085  .428 014
Presumed P.D. 34.20% 52.10% x2=16.10  <.001 .165

1 -
Results are presented as n (%) or mean + standard deviation.

Difference and significance determined by chi square analyses for percentages or independent samples T-tests for mean values

3 e .
At least one lifetime traumatic event

Among individuals that experienced at least one lifetime traumatic event (n= 216) that met criteria for presumed PTSD

Page 15

Individuals that met criteria for lifetime MDD (n = 397) that also had a history of suicidal ideation for at least one week or a previous suicide

attempt

6‘Ef'fect sizes (ES) are presented as @ for x2 and Cohen’s d'for T-tests
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Table 2.

Clinical Characteristics in trauma-exposed participants

Page 16

vl &NoPTD(= OPNMERRE  OCHEBDEND  OTMED0K  metsmsic 2 st
Lifetime MDD 51.90% 83.30% 80.60% 97.90% x 2= 38.02 <.001 422
Presumed P.D. 34.70% 51.70% 50.00% 72.90% x2=17.20 <.01 .284
Y-BOCS Score 24.78 + 8.62 26.17 £9.31 23.45+881 23.31+7.97 F=1.19 0.316 .016
Age of OCD onset 18.02 £ 12.86 19.68+10.84 16.64 £ 12.78 15.75+7.31 F=1.08 0.361 .018
Suicidiality” 64.00% 72.30% 64.10% 71.40% x2=1.10 0.777  .083

1 L
Results are presented as n (%) or mean + standard deviation.

Difference and significance determined by chi square analyses for percentages or analysis of variance for mean values

Individuals that met criteria for lifetime MDD (n = 162) that also had a history of suicidal ideation for at least one week or a previous suicide

attempt

4 . . .
Effect sizes (ES) are presented as @ for x 2 and T12 for analysis of variance
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Logistic Regression Predicting OCD + BDD among trauma-exposed participantsl

Table 3.

Predictor O.R.

95% ClI B p

Presumed PTSD  2.02
MDD 5.42
Presumed PD 2.36

112-363 701 <.05
2.29-12.84 169 <.001
132-423 675 <01

1, . . . .
Adjusted for gender and age, variables entered separately to assess independent regression effects
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