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Abstract
Describing Symptom Heterogeneity in Obsessive-Compulsive Disorder:
Relationships Between and Stability Within the Overt Symptom and
Core Dimensions Models

Jordan Till
Two dimension-based models have emerged that capture the high symptom
heterogeneity observed in obsessive-compulsive disorder (OCD)—one grouping
symptoms by their overt presentation, the other identifying core dimensions of
underlying symptom motivations. This paper presents two studies that explore (1) the
relationship between these two models, and (2) the stability of the models and
dimensions they each represent. Study 1 found that the core dimension motives jointly
predicted overall OCD symptom severity, and that each core dimension further predicted
unique nonoverlapping overt symptom dimensions. Study 2 demonstrated that despite
high instances of item-level symptom change, both models and their respective
dimensions were longitudinally stable, with exception to overt symptoms relating to
harm/injury/bad luck. Both studies support further consideration of these models as
clinical resources and support the candidacy of the core dimensions as endophenotypes

for OCD. Results, limitations, clinical implications, and future directions are discussed.
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Describing Symptom Heterogeneity in Obsessive-Compulsive Disorder:
Relationships Between and Stability Within the Overt Symptom and Core
Dimensions Models
Chapter 1: An Introduction to Symptom Models in Obsessive-Compulsive Disorder

Obsessive-compulsive disorder (OCD) is a mental health disorder characterized
by obsessions—unwanted recurrent thoughts, urges, or mental images that an individual
attempts to ignore or suppress; and compulsions—behaviours that the individual feels
driven to perform to diminish subjective distress, usually relating to the obsessions
(American Psychiatric Association, 2013). Lifetime clinical prevalence for OCD is
estimated between 1-3% (e.g., Ruscio, 2010) and the disorder is a leading cause of
disability worldwide (World Health Organization, 2008) with substantial similarities
across cultures (Hunt, 2020). When left untreated, OCD tends to demonstrate a chronic
symptom trajectory despite symptom severity lessening somewhat with time (Pinto et al.,
2006; Skoog & Skoog, 1999). While contemporary treatments are largely effective (e.g.,
Olatunji et al., 2013), clinical non-response is still significant (e.g., Pallanti et al., 2002)
and relapse remains a cogent concern (e.g., Eisen et al., 1999; Eisen et al., 2013),
highlighting the need to better understand the disorder, its etiological constructs,
maintaining factors, and treatment options.

One point of ongoing contention is a debate over how best to conceptualize the
structure of OCD (e.g., American Psychiatric Association, 2013; Leckman et al., 2010;
Mataix-Cols et al., 2005; Mataix-Cols et al., 2008; Miguel et al., 2005), particularly
regarding whether it is best approached as a unitary disorder or is rather

multidimensional or subtyped. Such questions of nosology are largely due to the



disorder’s high between- and within-person symptom heterogeneity (e.g., Miguel et al.,
2005; Rettew et al., 1992; Skoog & Skoog, 1999), and from emergent observations of
both symptom-specific and shared etiological correlates (e.g., Alsobrook et al., 1999;
Mahjani et al., 2021; van den Heuvel et al., 2009). Along with these observations, it has
been suggested that a comprehensive model explaining this heterogeneity would allow
for better diagnostic specificity, tailored therapeutic support, and ultimately, better
clinical outcomes (e.g., Clark, 2006; Matsunaga et al., 2010).
Organizing Symptom Variance in OCD

Despite being moved to its own diagnostic category in the latest major revision of
the Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric
Association, 2013), OCD remains a unitary diagnosis, with little in the way of criteria to
specify variance in symptoms in any standardized manner. Notably high observed
symptom heterogeneity has long motivated exploration into whether further categorizing
or ‘subtyping’ the disorder might provide clinical utility (Abramowitz & McKay, 2008;
Leckman et al., 2010; McKay & Neziroglu, 2009; Ruscio et al., 2010; Williams et al.,
2013). While current literature has established empirical approaches to describing these
differences, attempts to explain symptom variance have been found even in early seminal
literature, with Psychiatrist Jean-Pierre Falret referencing ‘madness of doubt” and
‘delirium of touch’ (1869, as cited in Leckman et al., 2009). Today, within casual
discourse, the adoption and use of colloquial ‘subtype’ labels to describe symptoms is
commonplace. Online forums and select commercial service advertisements (e.g.,
NOCD—a professional online OCD-specific teletherapy service; McGrath, 2024) are

increasingly utilizing subtype labels to describe symptom phenomenology. Because of



the informal nature of the labels, there is no agreed-upon or set list of these specific
emergent categories; however, they typically highlight common broad thematic trends in
symptoms and tend to focus on the obsession side of the obsession/compulsion dyad.
Some examples of these colloquial subtypes are “harm OCD”, “sexual orientation OCD”,
and “relationship OCD” (see McGrath, 2024). At the time of this writing, these and
similar subtype labels and their acronyms are regularly used in social forums as a type of
descriptive symptom shortform. Some issues inherent to this approach of symptom
categorization are attributable to the fact that they are neither informed nor structured
through empirical data or theory—meaning their reliance on purely descriptive criteria
for the creation and justification of symptom categories rests on an arguably precarious
foundation of semantic minutia. Given the broad diversity in how symptoms manifest for
individuals, using this approach, there are arguably an infinite potential number of
‘subtypes’ that could exist if the only criteria for legitimacy are their own subjective
identification. Relatedly, based on observing how OCD symptoms typically manifest,
utilizing singular labels to identify ‘your OCD type’ may be a problematically reductive
characterization of how symptoms typically present and evolve. As has been shown in
the literature, symptoms tend to have broad presentation, rarely load uniformly on single
symptom factors, and tend to change over time (e.g., Leckman et al., 2009; Ruscio et al.,
2010; Skoog & Skoog, 1999). While it may seem intuitive to label a set of symptoms that
coalesce around romantic partners as “relationship OCD”, such a description is vague at
best, and does not appear to carry notable clinical utility (Williams et al., 2013). During
the time spent interacting within the online forums for this research study alone, I have

encountered several instances of members posting in distress due to their OCD symptoms



not aligning with the ‘types’ they found described online, or similarly, because their care
providers refused to diagnose them with an OCD ‘type’ despite the current diagnostic
manual not having type specifiers (American Psychological Association, 2013). While
there are clearly perceived benefits of an ability to organize and describe symptoms, as
can be seen by the rapid adoption of these colloquial subtype labels, a haphazard
nosology built solely on common descriptions of thematic obsessive foci is not likely to
benefit research or clinical advancement and may complicate the understanding of
symptoms for those trying to seek information about their disorder.
The Overt Symptom and Core Dimension Models

Parallel to these informal developments, organized attempts to describe and
categorize symptoms have progressed within the research literature. The clear inherent
benefits of such scientific attention include the prioritization of empirical evidence,
iteration, and replication to justify nosological models. Some examples of published
approaches to organizing OCD symptom heterogeneity and/or candidate subtype
criterion include: age of onset (e.g., Janowitz et al., 2009; Taylor 2011), biological sex
(e.g., Torresan et al., 2013), presence of tic-related symptoms (e.g., Grados et al., 2001),
present comorbidities (e.g., Garyfallos et al., 2010), observed autoimmune/acute-onset
(e.g., PANS/PANDAS; Jaspers-Fayer et al., 2017), autogenic vs. reactive symptoms
(e.g., Lee & Kwon, 2003), overt symptom ‘themes’ (see Rowsell & Francis, 2015), and
by associated dysfunctional beliefs (see Bragdon & Coles, 2017). Among these efforts,
one of the most replicated emergent nosology models is a dimensional conceptualization
that uses statistical data reduction to organize overt symptoms (i.e., the tangible

obsessions or compulsion behaviours) as recorded by the Yale-Brown Obsessive-



Compulsive Scale (Y-BOCS; Goodman et al., 1989); the current gold standard measure
used to assess OCD symptom severity (Bloch et al., 2008; Williams et al., 2013).

The Y-BOCS symptom checklist from which these overt factor-analyzed models
are derived consists of 72 item-level OC symptoms (e.g., fear might harm others) that are
organized among 15 a-priori categories (e.g., aggressive obsessions). I have made the
distinction of labeling these 15 categories as ‘a-priori’ because the 72 item-level
symptoms they represent were organized using “rational” means—relying solely on
theory, observation, and face-valid deduction based on how they are likely to
relate/coexist—rather than empirical means. The a-priori categories are split by their
representations of obsessions (8 categories) and compulsions (7 categories), and there are
two miscellaneous symptom categories among them: one for obsessions, and one for
compulsions (Goodman et al., 1989).

In studies that have explored the further reduced ‘overt’ dimensional approach
(henceforth referred to as the overt symptom model), large datasets of symptom checklist
answers from the Y-BOCS are analyzed through factor analyses, which typically yield a
set of 3—5 factor dimensions, generalizing to: (1) symmetry, (2) unacceptable thoughts,
(3) contamination, and (4) hoarding! (Bloch et al., 2008). Baer et al. (1994) were the first
to publish on this approach, and fairly similar factor-model outcomes have been
extensively replicated since (see Bloch et al., 2008). Subsequent studies have suggested
that these dimensions are similar across different age cohorts (Mataix-Cols et al., 2008;

Stewart et al., 2008) and are present cross-culturally (Matsunaga et al., 2008), suggesting

! Hoarding has since become a separate diagnosis from OCD (American Psychiatric Association, 2013).



the possibility of a universal core structure for overt symptom expression under the
umbrella diagnosis of OCD.

Despite the popularity and replication of these overt symptom models, there have
been questions regarding their empirical validity and the potential limitations of
organizing symptoms in this way (Cameron & Streiner et al., 2019; Clark, 2005; Bloch et
al., 2008, McKay et al., 2004; Radomsky & Taylor, 2005; Summerfeldt et al., 1999;
Summerfeldt et al., 2014). Over-and-above the slight variance in the number of found
factor dimensions, which may be attributable to differences in methodology or samples
(e.g., Bloch et al., 2008), other cited issues include variables weakly supporting their
parent factors (Pinto et al., 2008; Summerfeldt et al., 1999), poor predictive validity from
the factor dimensions themselves (Summerfeldt et al., 2004; Storch et al., 2008),
symptoms that associate strongly with multiple factor dimensions, and poor integration
or omission altogether of the two ‘miscellaneous’ a-priori categories from the Y-BOCS
(which concerningly represent over a quarter of the item-level checklist items;
Summerfeldt et al., 1999, 2004). Summerfeldt et al. (2004) suggested these issues may be
partially due to the propensity of many teams to rely on the symptom structure provided
by the Y-BOCS, by using the scores from each a-priori category for their factor analyses
rather than performing item-level analyses with the checklist data. Analysis using the a-
priori symptom categories automatically integrates the predetermined groupings of the
item-level factors they represent (e.g., ‘fear might harm self’, ‘fear might harm others’,
and ‘fear will act on unwanted impulses’ are all included under the a-priori category of
‘aggressive obsessions’) rather than observing how/if those item-level symptoms might

coexist outside of their assumed likeness prescribed through the Y-BOCS structure (for



comparisons of factor outcomes using Y-BOCS category vs. item-level analyses, see
Bloch et al., 2008). Furthermore, despite being labeled as ‘dimensional’ constructs, the
scoring of these factor-analyzed dimensions from the Y-BOCS checklist data are limited
in their ability to represent truly dimensional scores because the checklist items
themselves do not include measures of severity. This typically means that formation of a
dimensional representation either relies on a simple count of the number of item-level
symptoms endorsed within each a-priori category/dimension (e.g., Delorme et al., 2006),
or relies on other workarounds such as identifying the ‘primary’ vs. ‘secondary’
experiences of symptoms, then using those assigned values to create dimension scores
(e.g., Mataix-Cols et al., 2002). Limitations to these approaches are explored in more
depth in a later section; however, suffice it to say that claims of true dimensionality for
symptom severity based on binary ‘yes/no’ reports of item-level symptoms represent
methodological and interpretational confounds in this context.

However, another arguably more important point raised by numerous groups
(e.g., Clark, 2005; Starcevic et al., 2011; Summerfeldt, 2004; Summerfeldt et al., 1999,
2004), is that grouping symptoms by overt features may carry inherent limitations
altogether. Consider the example of an individual who washes excessively: it may be that
they are doing so to eliminate germs to alleviate fears of contamination or sickness;
conversely, it may be that they feel compelled to continue because anything less than a
certain number of consecutive washes feels subjectively ‘wrong’, or ‘incomplete’. In this
example, the overt symptom is identical; however, the underlying motive(s) may be
meaningfully disparate. Summerfeldt et al. argue these lower-level motives—the reasons

or drivers underlying symptoms—may represent a more cogent and informative criteria



for categorization and may have the potential to explain some of the empirical issues
seen from the factor-analytic approaches to overt symptoms (Summerfeldt, 2004;
Summerfeldt et al., 1999, 2004).
Our findings provide grounds for reservation about the soundness of relying upon
overt symptom similarities to identify a taxonomy of OCD. This practice
overlooks the fact that overtly similar behaviors may have highly dissimilar
underlying causes and functions... [the overt symptom models] simply identify
the reliable co-occurrence of symptoms in the same individual. (Summerfeldt et
al., 2004, pp. 1463—-1464)
These limitations have supported the development and exploration of a newer
“core dimensions” model (Summerfeldt, 2004; Summerfeldt et al., 2014). The core
dimensions model contextualizes OCD variance through dimensional measures of two
underlying symptom motivators—i.e., the reasons people feel driven to utilize OC
behaviour—rather than a focus on the overt symptoms or behaviours themselves. The
core dimensions model describes: (1) harm avoidance (HA)—the heightened sensitivity
to threat, avoidance of feared negative outcome(s), and anxious apprehension; and (2)
incompleteness (INC)—the subjective perception of things being unfinished, unbalanced,
imperfect, or not “just right” (Summerfeldt, 2004; Summerfeldt et al., 2014). Both facets
represent trait-like dimensions that extend across clinical and non-clinical cohorts
(Summerfeldt et al., 2014), and while typically positively correlated, are recognized
independently as distinct co-occurring constructs (Mathes et al., 2019; Pietrefesa &
Coles, 2008; Summerfeldt et al., 2014). Summerfeldt et al. (2014) have created measures

to assess the core dimensions at both the trait level (i.e., how people are most likely to



react), and at the state level (i.e., assessing the subjective motives underlying specifically
identified symptoms).

Despite a rapid adoption in the literature, the relative recency of the core
dimensions model means that it lacks the same extensive replication as seen from the
overt symptoms model. This is especially true for the construct of incompleteness, as trait
harm avoidance has been explored in different contexts as a transdiagnostic construct of
psychopathology more broadly (e.g., Cloninger, 1986; Cloninger & Svrakic, 1997;
Pelissolo & Corruble, 2002; Wiborg et al., 2005). Until more recently, harm avoidance
was considered a requisite component (i.e., as a driver of anxiety) in the formation and
perpetuation of the OCD symptom cycle (e.g., Taylor et al., 2007; Salkovskis, 1985). The
inclusion of incompleteness has been an important development in understanding OC
symptomatology and the underlying mechanisms of the disorder; especially when
considering certain historically counterintuitive findings such as observing that
approximately 40% of clinical patients commonly reported not having a feared
consequence associated with their symptoms (e.g., Foa et al., 1995, as cited in Pietrefesa
& Coles, 2008) which stood in direct contrast to the prevailing conceptualization of OCD
as an anxiety-dependant disorder. Despite its comparative recency, incompleteness has
gained considerable interest over the last two decades (e.g., Belloch et al., 2016;
Horncastle et al., 2020; Lee & Wu. 2019; Summerfeldt et al., 2014; Summers et al.,
2020; Taylor et al., 2014), and has been found to be closely related (and, consequently,
sometimes used synonymously) with the construct of not-just-right experiences (NJREs;

e.g., Belloch et al., 2016; Coles et al., 2005; Melli et al., 2020).
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While the overt symptom and core dimension models have typically developed
independently within the literature, both core dimensions of INC and HA are thought to
be strong candidate endophenotypes for OCD and related behaviour. Taylor (2012)
summarizes endophenotypes as intermediary variables in a causal chain that link genetic
and/or environmentally etiological variables to disorders, which, if identified, can
facilitate understandings of the disorder’s causal factors (p. 259). This suggests HA and
INC may be describing constructs that represent a middle ground—and, by extension,
may be possible causal mediators—between genetic predispositions (i.e., genotype) and
overt symptoms (i.e., phenotype; Belloch et al., 2016; Bey et al., 2020; Kloosterman et
al., 2013; Sica et al., 2016; Summerfeldt, 2004; Summerfeldt et al., 2014). As possible
endophenotype variables, it is proposed that these core dimensions underlie or cut across
overt symptoms (Summerfeldt, 2004; Summerfeldt et al., 2014), and thus the core
dimensions model may be better conceptualized on a different level or plane than the
overt symptoms model—existing between genotype variables and observed phenotype
symptoms, rather than as a competing model altogether. This theoretical relationship
notwithstanding, each models’ fitness as clinical resources or diagnostic specifiers is
arguably more reliant on how well they each (or together) describe organization(s) of
symptom variance in ways that convey or lead to meaningful (i.e. practical or actionable)
clinical/research differences outside of the models themselves.

Meaningful Associations with Clinically Relevant Variables

Psychologist Dr. David Clark made the claim that “if individuals can be

categorized into homogenous symptom types, it may be possible to look for a common

etiology and develop specialized treatment protocols for particular OCD [groups]”
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(Clark, 2006, p. 17). While overt symptom models and the core dimensions model are
interesting from a purely theoretical and observational standpoint, as Dr. Clark suggests,
their primary utility arguably rests on an ability to communicate functional or clinical
differences and/or demonstrate meaningful associations with other useful variables. This
line of approach in research—the exploration and identification of unique correlates for
these models of symptom variance—has already identified numerous promising findings
spanning the biopsychosocial spectrum. I will briefly highlight some examples of these
correlates—both for the overt symptoms model, and then for the core dimensions model.
The Overt Symptoms Model

Due to the relative recency of the core dimensions model, most literature
exploring important correlates with differing categories/dimensions of symptoms have
done so using overt symptoms. Associations have been established between
organizations of symptoms and many clinically relevant variables. From a biological
approach, it has been demonstrated that dimensions from the overt symptom model have
both shared and unique genetic risk and heritability potential (e.g., Alemany-Navarro et
al., 2020; Alsobrook et al., 1999; Hasler et al., 2007; Leckman et al., 2003; Pinto et al.,
2008; for recent reviews, see Mahjani et al., 2021; Strom et al., 2021) suggesting that
variance observed in specific symptomatology (e.g., the overt symptom dimensions), and
the heritability of such symptoms, might be due—at least in part—to unique
(poly)genetic differences and heritability. Put simply, certain genetic predispositions may
lead to unique symptom outcomes.

From another biological perspective, when looking at neural function using

magnetic resonance imaging, Mataix-Cols et al. (2004) found evidence for associations
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with unique brain regions among the different overt symptom dimensions, and van den
Heuvel et al. (2009) found differences in grey matter volume from different brain regions
that were uniquely associated with the overt symptom dimensions. Relatedly, evidence is
slowly building to show potential differences in neuropsychological performance specific
to symptom clusters (see Cameron et al., 2020; McGuire et al., 2014); together, such
findings demonstrate that differences in overt symptoms may be related to unique brain
structure and/or (dys)function.

From an approach that considers possible causal factors, a recent study found
evidence that specific types of experienced trauma may inform and shape symptom
profiles (Ojalehto, 2023). Grisham & Roemer (2004) found support for childhood
influences, including environmental, developmental, and behavioural, to be uniquely
predictive of later OC-symptom outcomes. Differences in clinical trajectory have also
been identified, with Kichuk et al. (2013) demonstrating that symptoms within the
symmetry dimension were associated with earlier age of onset (a finding with a rich and
consistent history of related replication, e.g., Rasmussen & Eisen, 1992), whereas
unacceptable thoughts were associated with greater waxing-and-waning of symptoms
over time.

Finally, treatment outcomes also seem to differ among groupings of like
symptoms. Specific to pharmacotherapy, Landeros-Weisenberger et al. (2010) found that
patients with harm, religious, and sexual obsessions, and checking-related compulsions,
responded more favourably to serotonergic medications (SRIs), whereas other groups
found that symptoms marked by sexual/religious-based obsessions are especially

resistant to behavioural therapy and SRIs (Alonso et al., 2001; Ferrdo et al., 2006). Stein
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et al., found that symptoms relating to symmetry seem to be markedly resistant to first-
line pharmacotherapies (Stein et al., 2007; Stein et al., 2008). In psychotherapy, greater
adherence to treatment homework (e.g., between-session exposure therapy) predicted
more favourable outcomes for patients experiencing symptoms from the overt symptom
dimensions of harm, unacceptable thoughts, and symmetry, but not for those with
symptoms relating to contamination (Ojalehto, 2020). Conversely, other groups found no
overall differences in treatment outcomes across symptom dimensions (Chase et al.,
2015). For more on therapy response, see Sookman et al. (2005) and Williams et al.
(2013).
The Core Dimensions Model

Emergent research has also begun to explore important correlates as organized
through the core dimension model’s two factors of HA and INC. Even before the official
conceptualization of the core dimensions model, the concepts of HA and INC in relation
to OCD have been enduringly evident. For example, it has been a long-standing belief
that anxiety (i.e., a future-based fear of negative outcomes, i.e., HA) was a fundamental
feature of the OCD symptom cycle (e.g., Taylor et al., 2007; Salkovskis, 1985) and thus
many benchmark therapies were built around addressing the role of anxiety and those
feared outcomes (e.g., Foa & Kozak, 1986; Tolin, 2009). HA has also been implicated
across a number of psychopathologies (e.g., Cloninger & Svrakic, 1997; Pelissolo &
Corruble, 2002; Wiborg et al., 2005), has established associations with the personality
trait neuroticism (Weyers et al., 1995), and may be associated with serotonergic activity

(e.g., Hansenne & Ansseau, 1999; Melke et al., 2003).
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HA and INC both predict OC psychopathology; however, it may be that INC is a
unique requisite to OC-related disorders, whereas HA may be more transdiagnostic
(Belloch et al., 2016; Lee & Wu, 2019). A meta-analysis by Taylor et al. (2014)
supported this idea by finding that INC was more uniquely related to OC-symptoms,
whereas HA was equally related to OC-symptoms and general distress.? Relatedly, it has
been found and replicated across numerous independent studies that INC has a strong
unique association with overall OCD symptom severity (e.g., Sibrava et al., 2016); and
has a stronger association with overall symptom severity than HA when directly
compared (e.g., Belloch et al., 2016; Ecker & Gonner, 2008; Lee & Wu, 2019). HA and
INC also seem to be differentially associated with categories of overt symptoms. For
example, using different measures in both clinical and non-clinical samples, it was found
that symptoms relating to symmetry, ordering, and personally-prescribed perfectionism
were associated with INC, but not HA (Ecker & Gonner, 2008; Pietrefesa & Coles.,
2008) that obsessional thoughts predicted HA but not INC (Ecker & Gonner 2008;
Pietrefesa & Coles., 2008); and that checking (Ecker & Gonner, 2008), contamination,
washing, and mental neutralizing (Lee & Wu, 2019; Pietrefesa & Coles, 2008) were
associated with both INC and HA. HA and INC may also be differentially associated
with facets of neuropsychological performance. Cameron & Summerfeldt et al. (2019)
found that participants high in HA demonstrated greater deficits in verbal memory than
those high in INC, whereas the INC group was more associated with deficits in certain
measures of executive function such as problem-solving, planning, and set-shifting

abilities. These findings together have prompted some to question whether INC and HA

2 The second follow-up study within Taylor et al. (2014) using a non-clinical sample did not replicate the
finding from their meta-analysis.
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might play different mechanistic roles in the OC-cycle—that HA may initiate symptoms
and/or prompt compulsive action, whereas INC might play the role of signaling when the
utilization of compulsions is complete or ‘successful’ (e.g., Ecker & Gonner., 2008;
Summerfeldt et al., 2014).

In light of these shifts in understanding, contemporary perspectives are beginning
to explore the unique etiological role of INC (see Summerfeldt, 2004, pp. 1158—-1160)
and are demonstrating that those who lack explicit feared consequences (e.g., those with
symptoms primarily driven by INC) may require different or modified approaches to
treatment (Foa et al., 1999; Mathes et al., 2019; McKay 2020; Summerfeldt, 2004;
Summerfeldt, 2007). Supporting this belief, Cervin & Perrin, (2021) found that youth
high in INC and disgust symptoms tend to fare less favourably in current treatment
paradigms, and a meta-analysis by Schwartz found early evidence for benefits of tailored
treatments that address incompleteness, with increased efficacy seen from those
explicitly focused on INC and/or that used measures designed to assess the core
dimensions (Schwartz, 2018). This is an important consideration as there is evidence to
suggest that those high in INC-related symptoms may be uniquely associated with an
earlier age of onset (Rasmussen & Eisen, 1992; Summerfeldt et al., 2002), and the
importance of effective early interventions for those with OCD is well established (e.g.,
Fineberg et al., 2019).

As a final mention, transcranial magnetic stimulation may have unique benefits
for those higher in INC (Mantovani et al., 2013) and, while not explicitly indicating INC,
Jenike et al. (1997) found unique benefits from the monoamine oxidase inhibitor

phenelzine for those with symmetry-related symptoms, but not for those with anxiety.
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Together, this suggests the possibility of unique biological or neurological bases for
symptoms associated with INC. Furthermore, genetic research by Smit et al. (2020)
found that only compulsions were associated with genetic bases, whereas obsessions
were not. While this alone does not speak to specific genetic underpinnings for the core
dimensions, when presented alongside the emerging research suggesting obsessions and
compulsions may be differentially related to HA and INC respectively (e.g., Ecker &
Gonner, 2008; Pietrefesa & Coles, 2008; Summerfeldt et al., 2014; Taylor et al., 2014),
this may prove to be a valuable direction for further research.

The above examples broadly highlight the breadth of important associations
between each model and variables that are important to clinical practice and research.
While insufficient at this stage to infer causal or directional relationships, such emergent
findings demonstrate the value of more detailed conceptualizations of the disorder than is
reflected by the current diagnostic nosology. If conceptual symptom models such as the
overt symptom or core dimension models can reliably account for variance that explains
unique biological correlates, predict symptom trajectory, and/or inform treatment
efficacy, then their value in continued research and clinical use becomes compellingly
apparent. One common limiting factor in these studies is their cross-sectional nature,
meaning there are inherent limitations to inferring causal relationships, or in knowing
how the relationships fare longitudinally.

Symptom Models from the Perspective of Longitudinal Stability

This question of progression, or the longitudinal stability of these structure

models, is an important characteristic to explore, because the models’ clinical utility and

the theory that informs their very structure are largely predicated on an assumption that
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they capture, describe, and/or are outcomes of, otherwise stable constructs (e.g.,
genotype, endophenotypes, and/or biological/neural structures). To illustrate this,
consider the observations that symptoms strongly motivated by INC may uniquely
benefit from purposeful adaptations to current leading psychotherapies (e.g., Schwartz,
2018; Summerfeldt, 2004). While a core dimension measure could easily be utilized as a
screening measure prior to therapy, if it was found that within-person symptom
motivations (i.e., the core dimensions) were highly variable, random, and unstable over
time, the implementation of testing for them as further diagnostic specifiers might have
limited clinical benefit. Conversely, if these symptom dimensions remain stable over
time, or evolve, but in predictable ways, then an assessment for those meaningful
symptom specifiers (be it the core dimensions model, overt symptoms model, or
otherwise) may prove diagnostically informative. Second, as alluded to above, many of
the associations found for these symptom dimensions include neural or genetic
correlates, which may suggest an assumed causal relationship toward the symptoms
themselves. For example, as mentioned previously, it might be that heritable genetic
factors confer unique etiological predisposition to specific symptomatology (e.g.,
Mahjani et al., 2021; Strom et al., 2021). Similarly, despite what is known about
neuroplastic adaptation, it might be that certain neural correlates precede or predispose
unique symptom development. If such assumptions are correct—where the genotype
uniquely anchors symptom-specific outcomes at the phenotype—then it might be
expected that symptoms would reflect stability similar to that of the associated biological
precedents. Third, stability helps to inform how these variables fit together, and the

relationships that exist between them. For example, HA and INC have been
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conceptualized as candidate endophenotypes (Bey et al., 2020; Kloosterman et al., 2013),
suggesting a hierarchy placement between the genotype and phenotype. Common
criterion for endophenotypes include an assumed causal relationship from the
endophenotype to phenotype, and ‘trait-like’ temporal stability (e.g., Gottesman &
Gould, 2003; Taylor, 2012), so exploring stability among these variables provides clues
to their possible relationships and meta-structures. Finally, stability can help to evaluate
the fit and validity of chosen model criteria. For example, findings of poor stability may
be attributable to actual change among symptoms, or it may be more indicative of a
poorly designed model, where the latent structures or criteria chosen to represent
categories or dimensions are not capturing stable constructs. In this way, while not
always clearly interpretable, model (in)stability can help to incrementally refine model
validity and development.
Measuring Stability

Stability can be conceptualized in numerous ways. At a very basic level, stability
can be observed at the individual overt symptom itself. In the studies within this paper, I
refer to this level of change as “qualitative” change because it refers to changes within
the more subjective experiences of symptoms, despite remaining consistent within larger
symptom organization (i.e., dimensions). For example, if someone historically
compulsively checked the stove for fear of their house burning down, and over time
changed to checking the doors for fear of being robbed, their qualitative symptom
experience has evolved (i.e., changed) despite their symptoms remaining associated with

checking and motives of HA.
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A second way to conceptualize change is at the level of each symptom
category/dimension and takes into consideration scores across participants. Once
symptom data have been organized into their respective dimensions, the stability of each
dimension can be assessed individually using the scores from the study sample. For
example, it might be that one symptom dimension (e.g., harm/injury/bad luck) is likely to
remain stable over time, whereas another (e.g., unacceptable thoughts) may be more
variable. This is typically how stability has been assessed for this topic thus far in the
literature and dimensional stability is typically explored using three main analytical
approaches. The first analysis examines changes in mean dimension scores (also referred
to as absolute stability), which indicates if average levels of that dimension have
meaningfully changed over time (i.e., if severity or number of symptoms has
meaningfully increased or decreased). The second analysis is through rank order or ‘test—
retest’ correlations of all participant scores within a dimension from time 1 to time 2
(also called relative stability). The resulting coefficient from this analysis indicates how
stable participants’ positions relative to other participants remain over time; higher
positive correlations indicate the dimension demonstrates more universal trajectories of
stability/change, whereas lower correlations indicate the dimension is more variable from
person to person over time. The third dimension-level measure of stability typically
utilizes regression analyses to see if the time 1 scores on a dimension uniquely predict
that same dimension at time 2 while controlling for the other symptom dimensions as
additional independent variables. This indicates whether there are sample-level trends in
change from one dimension to another over time, or whether symptom severity within a

dimension at time 1 is indeed the best (i.e., a unique) predictor of that same dimension at
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time 2. Put more simply, this approach explores whether participants, on average,
‘change’ from one dimension to another over time.

A third way to conceptualize change looks at how symptom dimension profiles—
or the unique personal configuration of dimension scores within each participant—evolve
over time. This is referred to as ipsative stability (e.g., Atherton et al., 2022; de Fruyt et
al., 2006) and it has yet to be explored in OCD symptomatology. Despite its novel nature,
it is a unique and important conceptualization of stability to consider, especially if a
central tenet of the theory behind these models is that overt symptoms and the core
dimensions are partially determined by stable constructs like the genotype. If this tenet is
true, one could expect that the symptom profiles for each individual should remain
relatively stable over time—as the underlying causes for each dimension are themselves
stable constructs. This suggests ipsative stability might be one of the most directly
informative measures of stability in this context.

Stability of OCD Symptoms in the Literature

Thus far, few studies have explored symptom stability, and fewer still using the
overt symptom or core dimension models. Seminal work by Rettew et al. (1992)
attempted to track symptom stability in a group of children and adolescents over an
average of § years. In this study, they used the a-priori Y-BOCS categories (8 obsession
categories and 7 compulsion categories) and tracked average number of categories
endorsed across the study. Their findings suggested that OCD symptoms changed both in
content and severity over time. More specifically, the authors noted that everybody from
their study changed in their symptom “constellations” at follow-up, that overall number

of obsessions lessened over time whereas number of compulsions stayed the same, and
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that there were no statistical differences (i.e., notable patterns) in how symptoms changed
between their four most common-found symptom types. Because the content change
analyses were primarily conducted using group-average data, there was low empirical
resolution for person-level change. It was also unclear exactly how the authors managed
individual (i.e., item-level) symptoms. Regardless, the authors noted that many people
reported within-category changes (what I refer to as qualitative change) that were not
officially recorded due to the changed symptom still being part of the same higher-order
category. This means their study design left for a significant amount of change at the
qualitative level to go unrecorded. Another broad look at symptom progression was
published by Skoog and Skoog (1999) who performed an impressive 40-year longitudinal
study. They observed that participants typically saw improvements (i.e., lessening) in
symptoms despite largely maintaining clinical or sub-clinical levels over time. While
generally focused on more prognostic measures, the authors anecdotally noted that
symptom breadth seemed to be stable (i.e., those loading uniformly on narrow symptoms,
what they called “monosymptomatic”, were not likely to become “polysymptomatic”).
They further reported those with both obsessions and compulsions were more likely to
maintain their disorder than those with just obsessions, and that two-thirds of their cohort
reported obvious symptom changes across the study.

Beyond these broader findings, there are two notable studies that focused on
exploring overt symptom stability by observing change using models other than the
overt-symptom or core dimensions models. Fullana et al. (2007) utilized the Revised
Obsessive-Compulsive Inventory (OCI-R; Foa et al., 2002) with non-clinical

undergraduates over two years. At the group level, no significant differences were seen in
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any of the six OCI-R subscales from time 1 to time 2 except for obsessions, which
dropped over the two-year period; suggesting symptoms, as measured, generally
remained stable. Furthermore, when assessing the predictive potential of each subscale,
the only significant predictors for time 2 scores were the same subscales’ time 1 scores,
prompting the authors to conclude that the content of symptoms remained stable over
time (i.e., that there were no major group level patterns of change from one measure
subscale to another over time; p. 822). The second related study is interesting because it
highlights the importance of how model organization can confer differences in study
outcome. Besiroglu et al. (2007) studied symptom stability in clinical patients across an
average of three years both at the level of the a-priori Y-BOCS categories, and then after
dividing obsessions into three higher-order categories: (1) autogenous (i.e., occurring on
their own accord); (2) reactive (i.e., in response to a state-specific precipitant); and (3)
mixed. The study found significant within-category changes for most of the a-priori
categories from time 1 to time 2 (similar to findings from Rettew et al., 1992). However,
when observing obsessions as categorized by autogenous, reactive, or mixed, symptoms
remained stable. The authors conceded that by assigning overt obsessions to larger
constructs, the claim of stability still allowed for within-category change. Together, these
findings demonstrate the effects (for better or for worse) of different model architecture
on findings of stability.
Stability in the Overt Symptoms Model

Only four studies were found that explored stability utilizing the overt-symptoms
dimensional model. These are the literature most related to the studies within in this

paper. The first was published by Mataix-Cols et al. (2002) with a population of clinical
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patients across a two-year study window. Here, the authors coded the main thirteen a-
priori Y-BOCS symptom categories from 0-2 based on symptoms within those
categories being not present (0), present but secondary symptoms (1), or present and
primary symptoms (2). The scored a-priori categories were then further combined to
form dimensions representing the overt symptoms model and the scores from the
combined categories were summed to represent each dimension score. Analyses such as
the McNemar’s test, ANOVA, and multiple regressions were used to explore stability
based on changes in the a-priori and overt symptom dimension mean scores, and the
ability for each dimension to uniquely predict the same dimension over time. At the level
of the a-priori Y-BOCS categories, most participants were likely to retain symptoms over
time (i.e., the scores for the categories remained statistically unchanged). At the level of
the overt symptom dimensions, based on the summed three-point scoring metric, the
authors reported changes within the aggressive, symmetry, and contamination
dimensions. Finally, similar to the findings from Fullana et al. (2007) the authors found
that time 1 scores for the overt symptom dimensions were the best predictors of time 2
scores after controlling for the other dimensions. These overall findings were later
replicated using comparable analytical approaches by Rufer et al. (2005) with an adult
clinical cohort over an average of six years; Delorme et al. (2006) with a youth cohort for
an average of nearly four years; and de la Cruz et al, (2013) with a cohort of youth across
an average of five-years. Across these studies, if dimension changes occurred, they were
typically related to contamination/cleaning (de la Cruz et al., 2013; Delorme et al., 2006;
Mataix-Cols, 2002; Rufer et al., 2005); symmetry/ordering; and aggressive/sexual

symptoms (Mataix-Cols, 2002; Rufer et al., 2005). Based on these findings, the
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respective authors broadly converge on the conclusion that despite change observed
within dimensions over time, overt symptom content stability—or the propensity for
dimensions at time 1 to uniquely predict the same dimension at time 2—appeared to be
significant and replicable.?

Due to the designs used in the above studies, there are notable limitations in their
findings. One of the common methods used to assess stability (Besiroglu et al., 2007; de
la Cruz et al., 2013; Mataix-Cols et al., 2002; Rufer et al., 2005) builds on the process
mentioned prior relating to assigning dimensional scores based on categorical measures.
The process starts by assigning severity ranking scores (0-2) to the a-priori Y-BOCS
categories based on identification of any primary or secondary item-level symptoms
experienced within them. For example, if one of the 10 item-level symptoms (e.g., fear
might harm others) under the a-priori category label of ‘aggressive obsessions’ was
reported as present and identified as a ‘primary’ symptom, the entire category of
aggressive obsessions would be given a score of two. Through this approach, each
category is reduced and scored with very little sensitivity to what else may be occurring
within the item level of overt symptoms over time. In these studies, the related a-priori
categories were then further combined to represent the dimensions forming the overt-
symptoms model; their 0-2 scores summed to calculate the total scores for each
dimension, and stability assessed through analyses using those summed scores over time.

This means that the final analyses were using latent dimension score values up to three

3 In instances where there were observed cross-dimension correlations using the regression analyses (e.g.,
de la Cruz et al., 2013; Rufer et al., 2005), the changes were associated with the dimension of hoarding,
which is now considered a separate diagnosis and thus the findings were not addressed within this review.
Mataix-cols et al. (2002, see table 2) observed cross-correlations within truncated sections of their study
window, but not from baseline to the end of the study.
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steps removed from specific overt symptoms. This approach would allow for change
within the item-level symptoms (i.e., qualitative changes in fears about harming others),
change within the a-priori categories (i.e., among any of the other eight item-level
symptoms under ‘aggressive obsessions’, so long as they retain the same
primary/secondary rating from time 1), and dimension total scores (i.e., changes among
the related a-priori categories within the final dimension, so long as their summed scores
remained relatively unchanged) to go unrecorded. A second but related limitation was
seen in studies that quantified the a-priori symptom categories by summing the number
of endorsed item-level symptoms they represented (e.g., de la Cruz et al., 2013; Delorme
et al., 20006; Rettew et al., 1992). In these cases, instead of the 02 categorical scoring
system mentioned above, this approach recorded the number of item-level symptoms that
were reported within each a-priori category and used those summed scores as proxies for
symptom severity within that category. The issue with this approach is that changes in
item-level symptoms can still go unrecorded. Using the previous example, if two of the
eight symptoms within the category of aggressive obsessions are reported at time 1, and
two totally different symptoms within the same category reported at time 2, the category
is still considered perfectly stable, as the category score remains the same despite
significant item-level change. All the above studies were also limited in their ability to
represent severity within each dimension, as reliance on number of symptoms
experienced within categories is not necessarily equivalent to levels of subjective distress
or impairment (e.g., Abramowitz et al., 2010; Summerfeldt et al., 2004), and the coding

of symptoms as not present/secondary/primary severely limits the range of measurement.
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Together, these design limitations mean that an even higher amount of within-dimension
change may be occurring than was already captured and recorded in the prior studies.

A third potential issue worth mentioning was the use of prospective windows for
data collection. While prospective studies are arguably superior to other methods such as
retrospective designs for many well-established reasons, one counterpoint is to question
whether the study windows were long enough, or timed appropriately, to adequately
capture symptom development or change. While these studies ranged in their
longitudinal timelines, given the chronic nature of OCD, even generous testing windows
might be limited as they may not capture or span unique transitional periods in the
participants’ disorder trajectory. Coles et al. (2011) found that OCD symptoms tend to
manifest in distinct developmental phases. Thus, it is likely that as OCD progresses,
symptoms may present differing stages of stability over the lifespan as is seen with other
trait-like constructs such as those related to personality (e.g., Borghuis et al., 2017). As
most of the participants in these previous studies were already diagnosed clinical patients
with established symptoms and pathology, the reports of stability might not be
generalizable to a broader lifetime symptom course.

Finally, in the above studies, stability was only ever observed at the level of each
dimension or category (i.e., across participants) and not as a connected or interrelated
profile of symptoms as it manifests for the individual (i.e., across dimensions). While
these observations are important and informative, if the prevailing theory is that overt
symptoms might be determined by unique genetic, neural, or developmental antecedents,
then the within-person (i.e., ipsative) dimension profile stability would be equally, if not

more, important to observe. To illustrate this point, because these models’ dimensions
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show unique clinical correlates, to answer the question of how useful the models might
be as diagnostic specifiers, the most important measure of stability is to observe how the
dimensions might change relative to each other over time; not how the dimensions
together or in isolation may become more, or less, severe.
Stability in the Core Dimensions Model

Limited findings for stability using the overt symptoms models notwithstanding,
less still is known about longitudinal stability of the core dimensions. The construct of
trait HA outside of the context of the core dimensions model, and as operationalized by
other measures, has shown to be stable. For example, Josefsson et al. (2013) observed
high test-retest rank-order stability (» = .70—.82) and no significant mean-level changes
in a sample of 3596 non-clinical patients across 27 years. There is limited published
research exploring the longitudinal stability of INC or NJREs, with longitudinal analyses
typically limited to the context of psychometric assessments of specific measures. For
example, Ghisi et al. (2010) reported a one-month test—retest window for NJREs showing
a reliability (i.e., rank-order stability) of » = .76, and Sica et al. (2012) explored six
month and one year test—retest windows for NJREs using the same measure and found
rank-order stabilities of » = .70 and .75 respectively. No published literature to date has
examined symptom stability using the two-factor core dimensions model at either trait or
state levels. Unpublished longitudinal data (Till et al., 2024) suggest the individual core
dimensions when measured at the trait level may show similar stability to other well-
established personality traits over a 15-year period, with significant semi-partial
correlations found for both HA (» =.23) and INC (» = .38). No published research has

examined stability of the core dimensions when measured at the state level.
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Study Overviews

This paper presents two studies designed to explore questions presented in this
introduction, namely: (1) the possible associations between the overt symptom and core
dimension models, and (2) the question of stability for each. Both studies used the same
derivation sample and were hosted online. Study 1 used data from self-report measures,
and Study 2 used data from a semi-structured one-on-one interview conducted via video
teleconferencing. Study 1 explores the cross-sectional associations and predictive
potential of the two core dimensions of trait HA and INC compared to the contemporary
four-dimension overt symptoms model comprised of symptoms related to: (1)
germs/contamination; (2) harm/injury/bad luck; (3) unacceptable thoughts; and (4)
symmetry/completeness/ just right’ feelings. Study 2 extrapolates longitudinal data about
the overt symptom and state-measured core dimension models through retrospective
questioning and examines the progression of each model using various
conceptualizations of stability. Implications, limitations, and future directions for each

study are discussed.
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Chapter 2: Study 1 — Predicting Overt Symptoms in OCD: Examining the Utility of
the Core Dimensions Model

High heterogeneity of symptom variance in obsessive-compulsive disorder has
motivated the development of an empirically supported symptom nosology. From this
effort, two primary models have emerged. The first is an overt symptoms model (see
Bloch et al., 2008) which describes four dimensions of observable symptoms (i.e., the
obsessions and compulsions) based on their propensity to coexist. The contemporary
labels for these dimensions used for this study are (1) germs and contamination; (2)
harm, injury, and bad luck; (3) unacceptable thoughts; and (4) symmetry, balance, and
‘just right’ feelings (Abramowitz et al., 2010). The second is the core dimensions model
(Summerfeldt et al., 2014) which describes two dimensions of underlying motivations for
symptoms: (1) harm avoidance (HA)—describing motivations relating to staving off
harm, fear, or other perceived aversive consequences, and (2) incompleteness (INC)—
describing motivations relating to achieving or maintaining symmetry, balance, or ‘just
right’ feelings. Despite these models developing independently in the literature, the core
dimensions are theorized to be endophenotypes for OCD—cutting across models of overt
symptoms (e.g., Bey et al., 2020; Kloosterman et al., 2013; Summerfeldt et al., 2004),
and thus may demonstrate predictive, causal, and/or unique relationships with overt
symptom dimensions (see Taylor et al., 2012).

If it is the case that the core dimensions are endophenotypes and meaningfully
predict or are associated with outcomes in overt OCD symptoms, then perhaps the core
dimension model could be utilized not only as an important research development, but

perhaps more directly to support clinical or diagnostic efforts (e.g., as screening
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measures, as further diagnostic specifiers, or perhaps to inform more personally curated
clinical approaches). While studies have explored associations between the core
dimensions and specific overt symptoms (i.e., when organized by other means; Ecker &
Gonner, 2008; Lee & Wu, 2019; Pietrefesa & Coles, 2008), none have yet explored
associations between the core dimension and overt symptom models. Given the core
dimension model’s potential to address or mitigate limitations observed from the overt-
symptoms model (see Summerfeldt et al., 2004), and the many noted associations
between both models and other known and important clinical correlates, there is potential
utility in understanding how these two models relate to each other; namely if the trait-like
core dimensions predict differential outcomes in overt symptom expression. A finding of
association between these two models would support the conceptualization of the core
dimensions as candidate endophenotypes, would support the potential clinical utility of
assessing or screening for the core dimensions, and may support the eventual integration
of these models as further diagnostic specifiers.
Current Study

The current study aims to explore the relationship between trait measures of the
core dimensions as measured by the Obsessive-Compulsive Core Dimensions
Questionnaire—Trait (OC-CDQ-T; Summerfeldt et al., 2014) and the four-factor overt
symptoms model as presented by the Dimensional Obsessive-Compulsive Scale (DOCS;
Abramowitz et al., 2010). The DOCS is unique as it is the first measure designed to
purposefully allow for truly dimensional measures of symptom severity for each of the
four contemporary overt symptom dimensions. The DOCS was chosen for this study

because: (a) it purposefully organizes symptoms by the four categories already prevalent
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in the literature from the overt symptom models; (b) it does not rely on unwieldy
symptom checklists, making it comparatively quick to administer and flexible enough to
capture more abstract symptoms; (c) it does not confound the number or types of
symptoms identified with symptom severity; and (d) it utilizes more nuanced multi-
faceted items to represent symptom severity and dimensionality over the more typical
‘yes/no’ advocation of symptoms. Additionally, unlike the a-priori categories from the Y-
BOCS where there are an inconsistent number of item-level symptoms, each dimension
from the DOCS is derived through a consistent number of lower-level item questions.
This means that each dimension is measured using the same standardized criteria, which
makes direct comparisons between dimensions more consistent. Furthermore, the DOCS’
separate and truly dimensional scoring structure, along with the accompanying total
score, facilitates various approaches to data analysis. The OC-CDQ-T was chosen for this
study because it represents the current gold standard approach for assessing HA and INC,
especially within the context of OCD. The measure allows both dimensions to be
assessed in tandem and through comparable means (i.e., HA and INC have the same
number of items per dimension), and is an efficient and concise self-report measure,
making it ideal for the online questionnaire format of this study.

Following the conceptualization of the core dimensions as endophenotypes, HA
and INC will be examined as predictors of overall symptom severity, as well as for the
four overt symptom dimensions. As no prior studies have explored relationships between
the core dimensions model and the overt symptoms model—especially when considering
the overt symptoms model as measured by the DOCS—hypotheses of the two models’

respective associations were informed through previous studies examining overt
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symptoms using other measurement tools. For this study, based on reviews of the
existing literature, it is hypothesized that (1) trait HA and INC will both be significant
predictors of overall symptom severity; (2) that trait HA and INC will uniquely predict
the DOCS dimensions of harm and symmetry respectively; (3) that HA and INC will
both significantly predict severity in the DOCS dimension of germs/contamination; and
(4) that HA will be more uniquely predictive of the DOCS dimension of unacceptable
thoughts.

Methods

Participants

Recruitment posters (Appendix D) and a short video describing the study (Till,
2023) were posted across several social media platforms including Facebook, Reddit,
YouTube, and Instagram. Posts were shared, typically bi-weekly, within peer-run groups
dedicated to supporting people with OCD. Furthermore, the Orchard OCD research
organization (Orchard, 2024) shared the study advertisements with their online
participant registry, along with posting on their website and social media channels. Data
collection was open and active from February 2022 to February 2023.

Participants were internationally recruited, and inclusion criteria required
participants to be at least 18 years of age and to have an existing formal diagnosis for
OCD. Both inclusion criteria relied fully on self-disclosure. A total of 176 potential
participants were recorded; removal of cases with incomplete data resulted in a final N of
90. This final sample was primarily female (n = 67, 82%), 88% of participants self-
identified as White/Caucasian, and 80% reported being educated at a post-secondary

level or higher (for a full overview of the demographics, see Table A1). Participants were
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on average 33 years old (SD = 11.47) and the average age of onset of OCD (i.e., time-
point 1 [TP1]) was 16 years (SD = 6.48). Participants had been experiencing symptoms
for an average of 23 years (SD = 10.87) and the average time elapsed between their first
symptoms and their diagnoses was 14 years (SD = 8.54).
Procedure

Study I focused on how participants’ symptoms were currently experienced. Data
were collected online using the Qualtrics XM Survey software. Upon clicking the link
included in the advertisements, participants were directed to the study introduction page.
Here, they were provided further information about the study process, screened for
eligibility based on age and self-disclosure of a formal diagnosis for OCD, and asked to
provide consent to participate. The first questions addressed basic demographic queries,
along with more specific questions about notable age-related anchor points throughout
their disorder. After that, participants were asked questions about how their symptoms
were currently experienced using the DOCS. In the final section, participants were asked
questions about trait levels of the core dimensions HA and INC using the OC-CDQ-T,
along with questions designed to assess facets of emotional regulation (DERS-16), and
alexithymia (TAS-20). Data from the DERS-16 and the TAS-20 were primarily reserved
for the follow-up study (i.e., Study 2); however, answers from these two analyses were
utilized in this sample to further validate their consideration as a clinical cohort.
Descriptions for these two measures can be seen in the Study 2 methods section.

Upon completion of Study 1, participants were given the option to volunteer for

the second stage of the study (Study 2). If not, participants were provided debriefing
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information and thanked for their time. Participants were also given the opportunity to
opt in to being contacted for further studies from the lab if they chose to do so.

Due to the often-distressing nature of OCD symptoms, care was taken to ensure
participants felt as comfortable and autonomous in their participation as possible.
Questions were purposefully broad (e.g., participants were never required to provide
details about their symptom content), and it was expressly communicated that
participants could choose to answer questions or not as they wished. Furthermore, the
debriefing form provided an overview of the study purpose, recommendations for prior
literature, contact information for the research lab and ethics board, and a link to the
International OCD Foundation website (International OCD Foundation, 2024) for further
access to trusted OCD-specific resources.

Measures

Dimensional Obsessive-Compulsive Scale. The Dimensional Obsessive-
Compulsive Scale (DOCS; Abramowitz et al., 2010) is a 20-item self-report
questionnaire designed to assess obsessive-compulsive symptom presence and severity.
Unlike other OC symptom measures which typically take the form of symptom
checklists, the DOCS outlines and describes four broad thematic symptom dimensions to
the participant and allows them to self-identify and report symptoms (both obsessions
and compulsions) they experience from each. The four DOCS dimensions are: (1)
concerns about germs and contamination; (2) concerns about being responsible for harm,
injury, or bad luck; (3) unacceptable thoughts; and (4) concerns about symmetry,

completeness, and the need for things to be “just right”. These dimensions were designed
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to represent the replicated overt symptoms model from the factor-analyzed Y-BOCS
symptom checklist items in prior literature, excluding the hoarding factor.

The DOCS is the first known measure specifically designed to provide truly
dimensional severity scores for the established overt-symptoms dimensions. Unlike
previous attempts to provide dimensional representation based on number of item-level
symptoms reported or summed categorical coding of primary/secondary symptoms, the
DOCS synthesizes dimensional severity based on five facet measures of subjective
distress within each dimension. Within the measure, participants are given examples of
OC symptoms typical of each dimension and asked to think of their own experiences.
Once they have identified whether they experience symptoms relevant to the dimension
in question, participants are presented with five Likert-scale items designed to assess
dimensional symptom severity. These questions assess: (1) time occupied by OC
symptoms; (2) avoidance behaviours; (3) associated distress; (4) functional impairment;
and (5) difficulty disregarding OC symptoms and behaviour. Scores for each dimension
are summed (0—20) and a total score is created (0-80) to represent overall OCD symptom
severity.

Abramowitz et al. (2010) concluded that reliability for the DOCS was at least
equal to other widely used symptom measures such as the Obsessive-Compulsive
Inventory (OCI-R; Foa et al., 2002). Subsequent studies have found test—retest
coefficients of total score to be high in clinical samples (» = .81; Lopez-Sola et al., 2014),
with Cronbach’s alpha values ranging from .87 to .95 for total scores (Eilertsen et al.,
2017). The DOCS total scores have been shown to correlate strongly with total OCI-R

scores (r = .86; Lopez-Sola et al., 2014) and correlated as strongly as the OCI-R with
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scores on the Y-BOCS. Validity of the DOCS dimensions were also supported through
their convergence with the corresponding subscales of the OCI-R (Abramowitz et al.,
2010). Furthermore, DOCS scores demonstrated sensitivity to change comparable to that
of the Y-BOCS and the OCI-R, and the DOCS also demonstrated greater diagnostic
accuracy than the OCI-R when distinguishing between clinical and non-clinical patients,
and between OCD and other anxiety disorders (Abramowitz et al., 2010). Based on
Abramowitz’ analyses, a cut-off total score of 18 was suggested for differentiating OCD
patients from non-clinical patients. The sample for this study returned excellent internal
validity across the DOCS dimensions: germs/contamination (a = .96); harm/injury/bad
luck (a = .95); unacceptable thoughts (o = .96); symmetry/order/ just right’ (a = .95); and
total score (a = .88).

Obsessive-Compulsive Trait Core-Dimensions Questionnaire. The Obsessive-
Compulsive Core-Dimensions Questionnaire (OC-CDQ; Summerfeldt et al., 2014) is a
20-item self-report questionnaire designed to measure two underlying motivational core
dimensions associated with OCD: incompleteness (INC)—describing motivations
relating to achieving or maintaining symmetry, balance, or ‘just right’ feelings; and harm
avoidance (HA)—describing motivations relating to staving off harm, fear, or other
perceived aversive consequences. The OC-CDQ can take the form of either a state- or
trait-based measure; the difference being the preface statement presented to the
participant which either contextualizes the questions to pertain to how they would
typically act (i.e., trait) or directs the questions toward specific symptoms (i.e., state).
This study utilized the trait version of the questionnaire. Ten items of the measure relate

to INC, ten relate to HA, and all items take the form of self-statements (e.g., “I must do
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things in a certain way, or I will not feel right”). Answers are presented across a five-
point scale ranging from “never” (0) to “always” (4), and scores are summed within each
dimension to calculate the dimension score (0—40).

Prior studies demonstrated high internal consistency for each dimension in both
clinical and non-clinical cohorts, with Cronbach’s Alpha for HA ranging from .89 to .92,
and INC ranging from .88 to .91 (Cervin & Perrin, 2019; Summerfeldt et al., 2014).
Structural validity of the OC-CDQ (state-based version) was assessed and supported
using a clinical sample, which demonstrated support for the use of a self-report
questionnaire in this context (Summerfeldt et al., 2014). Relatedly, structural validity of
the trait-based version was also supported using non-clinical samples (Pietrefesa &
Coles, 2008; Summerfeldt et al., 2014; Taylor et al., 2014). Internal consistency was
recorded within this study sample, with excellent Cronbach’s alphas for both HA (o =
91), and INC (a = .89).

Analyses

Select demographic and measure descriptives were compared with extant
literature findings to justify generalizability between this collected sample and validated
clinical OCD samples. Next, zero-order correlations were generated to examine
associations among measure outcomes. Spearman’s 740 was chosen over Pearson’s
correlations coefficients due to violations of bivariate normality. Finally, the predictive
ability of the two core dimensions for dimensions of overt symptom expression was
evaluated using multiple linear regressions. Five overall regression models were
assessed—one for each of the four DOCS dimensions as dependant variables, and one for

the DOCS total score. The repeated regression analyses justified consideration of
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adjusted significance values to account for possible familywise error rate. Due to the
limited sample &, and to allow for the identification of meaningful trends in the data
despite the acknowledged limitations in statistical power, I chose to use the more
powerful Holm-Bonferroni method (Holm, 1979) over the more conservative (albeit
more common) Bonferroni correction (Dunn, 1961). Correlation and regression analyses
were conducted using the JASP statistical software (Intel version. 0.18; JASP Team,
2023); power analyses were calculated with G*Power (version 3.1).
Results
Data Preparation

Participants typically either exited the survey after the first few questions or
completed the questionnaire in full. In very few instances (n = 4) participants missed or
chose not to answer individual items despite otherwise completing the study. Due to the
relatively low N, the four participants with minimal item-level missing data were
retained, and imputations based on case median scores from the (sub)scales were utilized
(Raymond, 1986; Tsikriktsis, 2005). Median imputation was selected over the mean to
minimize undue potential influence of outlying values, which were identified in three of
the seven study variables: six were present in trait HA, one was present in trait INC, and
one was present in the DOCS total scores. Due to the clinical nature of this sample, the
dimensional nature of the measures (i.e., allowing for item-level reports of zero), and the
lower sample size, the outliers were assumed to be naturally occurring and potentially
meaningful. To test a more conservative approach, post-hoc exploratory imputation of

the outlying variables to their closest related normally conforming values did not
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meaningfully alter outcomes. Therefore, results reflect analyses with the unmodified (i.e.,
included) original outlier values.
Participant Representation

To best ensure findings would be relevant to clinical samples, the main inclusion
criteria for this study required an existing diagnosis of OCD. However, as this relied on
accurate self-disclosure, and no explicit diagnostic interviews were utilized for screening,
it was important to determine whether key features of the participant sample were
comparable to other validated clinical samples. While the average elapsed time between
participant diagnoses and current age was 10 years in our sample, the chronic course of
OCD (Bloch et al., 2013; Pinto et al., 2006; Skoog & Skoog, 1999) meant that this
sample was still likely to remain clinically significant. To explore this assumption, the
suggested clinical cut-off scores from the DOCS were applied: 78 participants (87%)
from this sample met the suggested criteria for clinical significance based on their current
self-reported symptoms (Abramowitz et al., 2010). Furthermore, two-sample t-tests based
on available means, standard deviations, and study Ns suggested overt symptom DOCS
scores from this sample were comparable to, or greater than, other diagnostically
validated clinical OCD samples (e.g., Abramowitz et al., 2010; Enander et al., 2012;
Melli et al., 2015; for a full summary of measure descriptives, see Table A2).

When considering trait HA, the mean total score from this study (28.3, SD = 8.5)
was statistically equivalent to the validated clinical OCD sample from Belloch et al.
(2016), and significantly higher than non-clinical control cohorts from previous studies
(Belloch et al., 2016; Irwin & Jones, 2017, Olafsson et al., 2020; Summerfeldt et al.,

2015; Summers et al., 2020). Trait INC from this study (M = 24.97, SD = 8.25) was less
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clearly comparable with previous studies and seemed to exist somewhere between
previously recorded non-clinical and clinical averages. The INC mean from this study
was statistically higher than controls in most published literature (Belloch et al., 2016;
Irwin & Jones, 2017; Summerfeldt et al., 2015;* Summers et al., 2020); however, another
study reported control group means comparable or higher than was seen here (Olafsson et
al., 2020). It was discovered that different scoring metrics have been used for the OC-
CDQ-T: one ranging from zero to four on the Likert scale, and the other ranging from
one to five. Thus, it is likely that the study with higher control group means had used the
different scoring metric; however, the Likert scoring values were not specified in the
publication, and the authors could not be reached to confirm this assumption. Clinical
OCD averages were similarly varied, with some verified clinical samples statistically
comparable (Summerfeldt, 2014), and others significantly higher than what was found in
this group (Belloch et al., 2016).

While not included in the main analyses for Study 1, descriptives from the TAS-
20 and the DERS-16 were utilized here for their capacity to support validation of the
sample’s clinical status. Specific to Alexithymia, scores on the TAS-20 differed mostly
from non-clinical controls in the difficulty with identifying feelings subscale (e.g., Aluja
et al., 2020; Stivaleti Colombarolli et al., 2019) which were notably higher in this group.
Total scores in this sample (M = 53.61, SD = 13.52) were most comparable to other
psychiatric and medical patients (Taylor et al., 2003). When compared to other clinical

OCD cohorts, this sample had statistically similar total alexithymia scores, but deviated

4 Irwin & Jones (2017) and Summerfeldt et al. (2015) were confirmed to use the higher (1-5) Likert-scale
coding. Statistical comparisons to the findings from these studies utilized modified mean scores to account
for the difference in scoring metrics.
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from past studies with notably higher difficulties identifying feelings, and notably lower
difficulties with external oriented thinking (e.g., De Berardis et al., 2005; Roh et al.,
2011). According to the measure’s suggested cut-off scores, 36 (40%) of the study
participants had no alexithymia, 22 (24%) had possible alexithymia, and 32 (36%) had
alexithymia (Bagby, Parker & Taylor, 1994). Specific to difficulties in emotion
regulation, this study sample scored statistically higher across all subscales than was
elsewhere recorded for non-clinical populations (e.g., Bjureberg et al., 2016; Shahabi et
al., 2020; Yigit et al., 2019). Total scores on the DERS-16 (M = 56.55, SD = 13.52) were
comparable to populations with identified anxiety disorders, borderline personality
disorders, and ‘severe’ depression (Bjureberg et al., 2016; Burton et al., 2022).
Zero-Order Correlations

To overview the relationships within the dataset, an inclusive correlation table
was generated (Table A3). Due to numerous observed violations of bivariate normality,
Spearman’s rho was used (Bishara & Hittner 2015; Calkins 1974). The first point of
interest from the dataset was the significant moderate correlation between trait HA and
INC (rs= .42, p <.001). Given past literature, this relationship was expected; however, it
raised potential concerns of collinearity for the planned subsequent regression analyses.
Second, both HA and INC correlated significantly with total DOCS scores (rs= .47, p
<.001 and ry= .57, p = <.001 respectively). Additionally, INC was weakly but negatively
correlated with age at first symptoms (75 = -.21, p = .05), and HA was weakly but
negatively correlated with the time elapsed between first symptoms and current day (7s=

_25,p=.019).
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Multiple Linear Regression and Partial Correlations

Following best practice guidelines outlined in Walker et al. (2021), all parametric
assumptions relevant to the planned regression analyses were explored. Assessments of
skewness and kurtosis, linear relationships, heteroscedasticity, collinearity, normality of
residuals, and independence of residuals were all found to be within acceptable ranges.
Outliers were retained due to the clinical nature of this sample, the dimensional nature of
the measures, and the lower sample size. Multiple linear regressions were performed
using trait HA and INC as independent variables, with each of the DOCS dimensions and
DOCS total score as dependant variables (Table A4; see Figure Al for a visual
comparison of regression £ values). As an accompanying conservative approach due to
previous observations of bivariate non-normality, Spearman partial correlations were also
utilized to further confirm the outcome relationships.

When observing the regression model for DOCS total scores, HA and INC
together significantly predicted 43.7% of the variance in overall symptom severity (F 2,87
=33.77, p <.001). HA and INC both positively correlated to the DOCS total scores, and
both remained significant after controlling for the other, with INC demonstrating a
slightly higher beta value than HA. Partial Spearman correlations for HA and INC in
relation to the DOCS total scores were 7y = .31 and .47 respectively. The model for the
DOCS dimension of germs and contamination predicted a significant 19.2% of the
variance (F237 = 10.33, p <.001). In this model, INC was positively related to
contamination symptoms (7; = .37) and was the only significant predictor after
controlling for HA. The model for the DOCS dimension of harm, injury, and bad luck,

predicted 34.9% of the sample variance (F2,87 = 23.33, p <.001) which was the highest
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explained variance of all the DOCS dimensions. HA was positively related to these
symptoms (7s = .46) and was the only significant predictor after controlling for INC. The
model for the DOCS dimension of unacceptable thoughts predicted 7.7% of the variance
in this sample (F237 = 3.65, p = .03) which was still significant despite being the lowest
of the regression tests. HA was positively related to unacceptable thoughts (7, = .22) and
was the only significant predictor after controlling for INC. Conversely, INC was
negatively associated with unacceptable thoughts, but not significantly so. For the final
DOCS dimension model, HA and INC significantly predicted 29.4% of the variance in
symptoms relating to symmetry and ‘just right’ feelings (F2,37 = 18.13, p <.001). INC was
positively related to these symptoms (r; = .48) and was the only significant predictor after
controlling for HA. HA was negatively associated with these symptoms after controlling
for INC, but not significantly so. The above reported accompanying Spearman partial
correlations supported the findings of all models, with significance patterns directly
matching those of the regressions and their associated partial Pearson correlations (see
Figure A2).
Discussion

This study sought to explore relationships between: (a) the core dimensions of
HA and INC; and (b) severity levels of overt symptom dimensions relating to
germs/contamination, harm/injury/bad luck, unacceptable thoughts, and
symmetry/completeness/‘just right’ feelings. Based on prior research and theory that HA
and INC might be (1) lower-level constructs that cut across dimensions of overt
symptoms, (2) possible endophenotypes for OC symptomatology, and thus (3) possible

causally associated with overt symptoms, the core dimensions were oriented as
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independent variables in regression models for each of the overt symptom dimensions, as
well as for total overt symptom scores.

Prior to running the main analyses, measure descriptives were compared to
previous published findings to establish whether claims of clinical parity would be
appropriate in this sample. The age-related demographic data in this sample relevant to
important symptom milestones (i.e., age of onset, age first diagnosed), were comparable
to those from previous literature (e.g., Hezel et al., 2022; Ziegler et al., 2021).
Furthermore, 87% of the study sample met the clinical cutoffs provided by the DOCS
(Abramowitz, 2010). Mean scores from this sample across the DOCS, OC-CDQ-T, TAS-
20, and DERS-16 typically exceeded established control scores, and were typically
comparable to established means for other OCD and clinical samples. These findings
support previous literature citing associations between emotion regulation difficulties and
psychopathology (e.g., Compass et al. 2017; Lincoln et al., 2022; Sheppes et al., 2015),
and for those with OCD (e.g., See et al., 2022; Yap et al., 2018). Notable deviations were
seen in the TAS-20 subscales of identifying feelings, where this sample displayed scores
notably higher than established OCD samples; and in externally oriented thinking, where
this sample scored significantly lower (De Berardis et al., 2005; Roh et al., 2011).
Another notable difference was observed in the core dimension of INC, where this
sample was equal to some validated OCD samples (Summerfeldt, LPA data), but lower
than others (Belloch et al., 2016). Despite these small deviations, descriptive scores from
this sample suggested they were meaningfully different than controls, and comparable to

other OCD and clinical cohorts.
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Next, a zero-order correlation matrix was created to establish a broad overview of
the relationships present within the data. INC and HA were significantly correlated in
this sample (s = .42), which was higher than seen in previous clinical findings (e.g., r =
.23; Summerfeldt et al., 2014), but much lower than was seen in non-clinical and/or
student samples (cf., » = .76 and » = .93 from Pietrefesa & Coles, 2008 and Taylor et al.,
2014 respectively). This finding may highlight how differentiation between these two
variables is more likely to emerge as overall OC-symptom severity increases, which
could be an important area for future study. Furthermore, correlations between INC and
HA compared to participants’ age at first symptoms, and the time elapsed to current day,
support previous literature suggesting that INC and related overt symptoms are
associated with earlier age of onset (e.g., Kichuk et al., 2013; Rasmussen & Eisen, 1992).
Finally, the relationships between the core dimensions model and each of the DOCS
dimensions and total scores were assessed using multiple regression analyses.
Hypothesis 1

Hypothesis one was supported, with HA and INC both significantly predicting
overall symptom severity scores. This aligns with established literature regarding the
joint role of both HA and INC in the manifestation of symptoms (Pietrefesa & Coles,
2008, Summerfeldt, 2004; Taylor et al., 2014). Relatedly, above both variables being
significant predictors, it should be noted that INC was a stronger predictor than HA,
which is also consistent with previous research highlighting a potentially unique and
important association between INC and overall OCD symptom severity (e.g., Belloch et

al., 2016; Ecker & Gonner, 2008; Lee & Wu, 2019; Sibrava et al., 2016).
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Hypothesis 2

The second hypothesis was also supported, with HA and INC uniquely predicting
symptoms relating to harm/injury/bad luck and symmetry/completeness/‘just right’
feelings respectively. This aligns with past research linking HA to other measures of
symptoms relating to reducing harm, obsessing, and checking; and for INC with
symptoms relating to symmetry and order (e.g., Ecker & Gonner, 2008; Pietrefesa &
Coles, 2008; Pietrefesa & Coles, 2009; Summerfeldt et al., 2015). This result was further
expected given the face-valid overlap of those specific DOCS and core dimension
domains.
Hypothesis 3

The third hypothesis, that the DOCS dimension of germs/contamination would be
equally predicted by HA and INC, was not supported. Instead, in this sample,
contamination symptoms were only significantly predicted by INC (f = .42) and not by
HA (f = .04). This was highly unexpected based on previous research which found them
both to be significantly associated with contamination/washing symptoms (e.g., Lee &
Wu, 2019; Pietrefesa & Coles, 2008)° or for washing/cleaning activities to be associated
with or to elicit higher responses in HA (Ecker and Gonner, 2008; Pietrefesa & Coles,
2009). These results might indicate that different symptoms were subjectively attributed
to the DOCS dimension of germs and contamination in this sample than were included in
the contamination/washing/cleaning-related groupings from prior studies. If previous

speculation is correct—where HA may be more associated with obsession symptoms,

5 In both Lee & Wu, (2019) and Pietrefesa & Coles, (2008), zero-order correlations for contamination and
washing respectively were higher for INC than HA. However, in both studies, HA and INC were still both
significantly correlated with overt symptoms in those domains.
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whereas INC is more associated with compulsions and/or signalling when they are
complete (e.g., Ecker & Gonner, 2008; Summerfeldt et al., 2014; Taylor et al., 2014)—
then it might have been that when asked to think about symptoms related to germs and
contamination, participants were more likely to elicit cleaning- or avoidance-related
compulsions than contamination-related fears or obsessions.
Hypothesis 4

The fourth and final hypothesis, that HA alone would be predictive of
unacceptable thoughts, was supported. This was congruent with extant findings that
obsessions were more strongly associated with HA (Ecker & Gonner, 2008; Pietrefesa &
Coles, 2008). While symptoms relating to unacceptable thoughts do not exclude
compulsions, the label of the dimension specifically referencing thoughts may have
meant that participants were more likely to think about obsessions. In acknowledging the
possibly unique associations between obsessions and HA (and compulsions with INC
respectively; Ecker & Gonner, 2008; Summerfeldt et al., 2014), it may have been that
HA was more prevalently associated with this dimension due to an overrepresentation of
obsession-specific symptoms evoked through the DOCS. Even when compulsions may
be present in symptoms relating to unacceptable thoughts (e.g., reassurance
seeking/thought neutralization; Williams et al., 2011) it may be that participants are still
more likely to align those symptoms with HA over INC, due to various maladaptive
cognitive interpretations such as thought-action fusion (e.g., Shafran et al., 1996) which

would equate the importance of thoughts/feelings to that of action/consequence.
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Limitations

This study’s findings should be interpreted in light of several limitations. Despite
best efforts to capture a widely representative sample, the retained sample was limited in
some demographic features. Even with an international recruitment approach,
participants were overwhelmingly well-educated, Caucasian, and female. Moreover,
reliance on social media forums may have introduced bias toward participants who are
uniquely motivated and proactive about relying on the internet and community for
information about OCD. Given the prolific use of the informal subtypes online as
mentioned previously, this might mean that participants were more likely to have
encountered or formed pre-existing expectations about how their OCD is structured,
which may have influenced their approaches to answering specific questions (most
specifically, a potential confound for the DOCS). Furthermore, participants were
necessarily English speakers, and affluent enough to have access to internet services.
Demographic information for the various social media groups were not available;
however, the ratio of those who were confirmed to have seen the advertisements
compared to the final numbers of volunteers, suggests a high potential for various
volunteer-related biases. This is especially likely given the protracted period for
recruitment; the low engagement supports an assumption that those who did choose to
participate may be uniquely similar in some unknown variable(s) which facilitated
involvement. A notable counterpoint is that those who participated in this study did so
without any promises of compensation. With previous published literature, clinical
participants are often on wait lists for treatment, which may prompt them toward extreme

responding to demonstrate their dire need for support. Non-clinical samples are often



49

students who participate in research for course credit. Future studies would benefit from
more proactive sampling across various demographically diverse groups, and groups with
differing potential for perceived benefits or motivation to participate.

As mentioned prior, participants were also required to have existing OCD
diagnoses; however, reliance on honest self-disclosure and the unknown history or
quality of diagnoses meant that this sample may not homogeneously represent current
clinical patients. Along with an unverified current clinical status, the lack of a diagnostic
screening also meant that comorbidity rates within this sample was unknown. OCD is
known for having a high co-occurrence with other psychological disorders (e.g., Sharma
et al., 2021). Comparisons using validated metrics and previous literature norms
suggested this group was comparable to other clinically validated OCD cohorts, but
without the inclusion of an explicit diagnostic intake process, findings should be
interpreted with a mindfulness to potential limitations of generalizability. Future studies
may wish to include a diagnostic intake procedure or replicate within a known clinical
cohort.

Findings of significance notwithstanding, a-priori power analyses suggested a
target N of 92 based on typical effect size and power parameters (£ = .15, p = .05, power
= .80). This means that the significant effects may indeed be attributable to true
associations that were strong enough to be evident regardless of the relative lack of
power, or it may reflect biases in the volunteer group toward certain tested parameters.
Regardless, future studies would benefit from more participants to ensure that findings

are more likely to be generalizable.
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A final point worth noting relates to mindful interpretation of the results. While
HA and INC are presented through the lens of a theoretical model which places them as
lower-level (and by extension, possibly causal) constructs underlying overt symptoms,
the cross-sectional design of this study cannot support inferences of directionality or
causation. As candidate endophenotypes, it is logical to assume that trait HA and INC
predispose individuals to developing specific overt symptom profiles; however, the
primacy assumption inherent to that conceptualization would need to be explored through
further empirical work. Relatedly, the approach of positioning HA and INC as separate
‘predictor’ variables may be an artificial abstraction. While it is certainly possible for
someone to rate unitarily high on either variable (e.g., Summerfeldt et al., 2004, 2014), it
is most common that individuals will experience some level of both (e.g., Taylor et al.,
2014; Summerfeldt et al., 2014). This reality was reflected in the study sample through
their moderate but significant correlation.
Conclusion

The results of this study suggest that in a multinational sample of 90 participants
with a previous diagnosis of OCD, trait-level measures of the core dimensions HA and
INC both significantly predicted overall symptoms of OCD and are further uniquely and
differentially associated with dimensions of overt symptoms. Using the Dimensional
Obsessive-Compulsive Scale—a truly dimensional measure of overt symptoms—and the
Obsessive-Compulsive Core-Dimensions Questionnaire—a trait-level assessment of the
core dimensions, trait HA uniquely predicted symptoms relating to harm/injury/bad luck,
and symptoms related to unacceptable thoughts. Trait INC uniquely predicted symptoms

relating to symmetry/completeness/‘just right’ feelings, and was unexpectedly also the
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unique predictor of symptoms relating to germs/contamination. When considered
together, HA and INC explained the greatest variance in harm-related overt symptoms,
and the least for symptoms relating to unacceptable thoughts. When looking at overall
symptom severity, both HA and INC significantly predicted total DOCS scores; however,
INC was comparatively the stronger predictor overall.

It was unclear in this sample why INC was the only predictor of
germ/contamination-related overt symptoms. However, this may have differed from
previous studies due to the DOCS allowing for subjective allocation of symptoms within
the given dimensions, as opposed to prior approaches which relied on pre-organized
item-level symptoms. It was also unclear why the R? for the regression model exploring
the core dimensions as predictors for unacceptable thoughts was so comparatively low. It
may be that the overt dimension of unacceptable thoughts is truly unique in its score
variance, or it may have been due to the limited number of study participants.

Regarding the current consideration of HA and INC as underlying predictors for
overt symptoms in OCD, findings from this study support a continued focus on the core
dimensions; especially for the dimension of INC which seems to be a strong predictor of
overall OC-symptom severity. These findings support the assumption that the core
dimensions cut across the dimensions of overt symptoms, and—taken with extant
literature suggesting their potential for stability and their demonstrated presence across
both clinical and non-clinical cohorts—continue to uphold the criteria for consideration
as endophenotypes for OCD. If it is such that a causal or directional relationship exists
between the core dimensions and overt symptoms, perhaps early assessments of the core

dimensions could allow for more proactive or curated treatment approaches to intervene
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before clinical symptoms emerge. The OC-CDQ-T is a quick and efficient measure that
may demonstrate clinical utility as a screening tool. More broadly, these findings suggest
that the core dimensions can be usefully incorporated alongside the overt symptoms
model, and that further development and utilization of such structural models for OCD
may indeed facilitate their use as supportive diagnostic resources and/or clinical
specifiers.

Considering the established association between these two models, the
endophenotype potential from the core dimensions, and the known cross-sectional
associations found between each model and other important variables (e.g., etiology,
symptom trajectory, and treatment), an important next step involves determining the
long-term stability of symptoms as categorized by these models. Without relative
stability, their use as potential diagnostic specifiers, and the importance of their
established cross-sectional findings become increasingly less viable. The next study in

this paper attempts to address these questions relating to stability.
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Chapter 3: Study 2 — Organizing Symptoms of OCD: Assessing Stability in the
Overt Symptom and Core Dimension Models

Due to high observed symptom heterogeneity in obsessive-compulsive disorder
(OCD), two dimensional models have emerged which organize symptom variance in
different ways. The first is a dimensional model that organizes symptoms based on their
overt observable features (see Bloch et al., 2008). This overt symptom model groups
symptoms across the four dimensions of: (1) germs and contamination; (2) harm, injury,
and bad luck; (3) unacceptable thoughts; and (4) symmetry, balance, and ‘just right’
feelings (Abramowitz et al., 2010). The second is a model that describes two core
underlying dimensions of symptom motivation: (1) harm avoidance (HA)—which
describes motives relating to staving off harm, future-based fears, or other perceived
aversive consequences, and (2) incompleteness (INC)—which describes motivations
relating to achieving or maintaining symmetry, balance, or subjective feelings of things
being (not) “just right” (Summerfeldt et al., 2014). These two core dimensions are further
considered candidate endophenotypes for OCD (Bey et al., 2020; Kloosterman et al.,
2013), meaning they are theorized to exist between genetic predisposing features for the
disorder and overt symptoms themselves and are thus likely to play a causal role in overt
symptoms (Taylor, 2012). Despite these theoretical associations, studies had yet to
explore the relationship between the overt symptom and core dimension models.

The first study in this paper (Study 1) demonstrated that both trait HA and INC
predicted overall OCD symptom severity. Furthermore, HA uniquely predicted overt
symptom domains relating to harm/injury and unacceptable thoughts, whereas INC

uniquely predicted symptoms relating to symmetry/completeness and
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germs/contamination. These findings supported the theory that the core dimensions
underlie overt symptoms, that they may be differentially responsible for expression at the
overt symptoms, and that the two models are not mutually exclusive in their potential for
research and/or clinical utility. Beyond these findings, important cross-sectional
associations for the dimensions from each model have been established in prior literature.
Important unique and shared correlates have been demonstrated between these model
dimensions and: (1) genetic/heritability potential (Mahjani et al., 2021; Strom et al.,
2021); (2) unique biological/neural correlates (Mataix-Cols et al., 2004; Van de Heuvel
et al., 2009); (3) disorder etiology/progression (Kichuk et al., 2013; Lee & Wu, 2019);
and (4) treatment efficacy (Cervin & Perrin, 2021; Sookman et al., 2005; Williams et al.,
2013). Such findings make a strong case for these models’ use in a clinical/diagnostic
capacity; however, the studies’ cross-sectional nature limits assumptions of longitudinal
stability, which would be a meaningful requirement for practical use in a diagnostic
context. Furthermore, specific to the core dimensions, stability is also a requisite criterion
for their consideration as endophenotypes (e.g., Gottesman & Gould, 2003; for a review
of endophenotypes in OCD, see Taylor, 2012).

Stability in OC-symptoms has been explored in prior literature; however, the
number of such studies have been limited. Across the four existing publications that
observed stability in the overt symptoms model, the authors generally concluded that the
models represented stable dimensions—that each dimension over time was uniquely
predicted by prior scores on the same dimension (i.e., that participants were not likely to
‘switch’ from one dimension to another over time)—but that within-dimension change

was more common, especially among symptom groupings relating to
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contamination/cleaning (de la Cruz et al., 2013; Delorme et al., 2006; Mataix-Cols, 2002;
Rufer et al., 2005); symmetry/ordering; and aggressive/sexual symptoms (Mataix-Cols,
2002; Rufer et al., 2005). Despite these findings, several common methodological
limitations have been observed: (1) the data reduction approaches used to group
symptoms into categories and/or dimensions limited sensitivity to recording stability or
change at other levels of organization (e.g., at the item-level symptom itself); (2) these
same reduction approaches limited the studies’ abilities to generate true dimensional
representations of symptom severity at the overt symptoms level (for a summary of these
reduction limitations, see Summerfeldt et al., 1999, pp. 298-299); (3) the analyses
utilized by previous studies to determine if models were stable relied upon dimension-
level (i.e., across participants) comparisons, and not within participant (i.e., across
dimension; ipsative) stability; and (4) while not a specific methodological limitation—
thus far, only unpublished data exist exploring stability of the core dimensions model
(Till et al., 2024), and no known data exist for stability of the core dimensions when
measured at the state (i.e., symptom) level.
Current Study

The current study aims to replicate the above findings for stability in the overt
symptoms model while including and extending the same methods to explore stability
from the core dimensions model. The study also aims to improve upon limitations of
existing research by using truly continuous scores for overt symptom severity as afforded
through the Dimensional Obsessive-Compulsive Scale’s multifaceted approach to
scoring symptom dimensions (DOCS; Abramowitz et a., 2010) as opposed to relying on

the approaches from previous studies. More importantly, this study aims to incorporate
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broader conceptualizations of stability through analyses not used in prior publications.
Alongside the previous literature studies’ exploration of mean-level change at the level of
each dimension (i.e., across participants; absolute stability), this study will incorporate
measures of qualitative (i.e., item-level) stability, and will be the first to include
dimensional rank-order stability (i.e., across participants; relative stability) and within-
person symptom profile stability (across dimensions; ipsative stability). The same
analyses will be utilized for both overt symptom and core dimensions, marking the first
known exploration of stability for the state-level core dimensions. Use of these additional
analyses will provide a richer understanding of how and where symptom stability may
exist at different levels of OCD symptom structure and reflects the growing utilization of
these approaches to measuring stability in other dimensional or state/trait-like profiles as
is seen in other areas of research such as personality psychology (e.g., Atherton et al.,
2022; Poier, 2022; Terracciano et al., 2010).

Using a subset of participants from Study 1 (N = 38), longitudinal scores will be
inferred via retrospective questioning in an interview format. Similar to Study 1, the core
dimensions will be assessed; however, this time using a modified retrospective version of
the DOCS. In light of the limitations of previous research, the DOCS is an advantageous
measure in this capacity because it assesses symptom severity across multiple criteria
(e.g., time spent engaging symptoms, difficulty not engaging with symptoms); it allows
for a truly dimensional scoring of each symptom domain; it is quick to administer when
compared to more in-depth symptom checklists; and it allows for participants to attribute
symptoms that are subjectively relevant to them within the given symptom domains,

allowing for less-common symptoms that may fail to be part of an established checklist
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to still be recorded. A psychometric study by Kuckertz et al. (2021) found that within-
person change reliability was good for the DOCS, and that the measure was “capable of
capturing meaningful changes that exist within persons over time, and between-person
change reliability was excellent” (pp.756, 761-762), further supporting its suitability for
a study designed to make longitudinal inferences of stability.

State-level (i.e., symptom specific) measures of the core dimensions will be
assessed using an interview-based measure developed by Summerfeldt et al. (2014)
called the Obsessive-Compulsive Core Dimensions Interview (OC-CDI), which is ideal
for this study because: (1) state-level stability of the core dimensions has yet to be
assessed in the literature; (2) state-level scores of the core dimensions allows for a more
interpretable comparison of stability when compared to the DOCS (i.e., as assessed using
the same specific overt symptoms evoked for each DOCS dimension, rather than as an
overall trait measure); and (3) the interview format allows for clarification and follow-up
from both the participant and interviewer as needed, which is beneficial given the novel
retrospective use of the measure. Stability will be assessed by comparing retrospective
scores to participants’ present-day scores; some of which will be carried over from the
data collection from Study 1.

As a final step, the two emotion regulation scores assessed in Study 1: the
Toronto Alexithymia Scale (TAS-20) and the Difficulty in Emotion Regulation Scale
(DERS-16)—along with demographic variables, a measure of stressful life events, and a
measure of treatment history—will be utilized in exploratory analyses to observe whether
they are associated with outcomes of stability. The TAS-20 was included to highlight

whether alexithymia or its subscales are associated with OCD symptom stability, as
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alexithymia has been implicated elsewhere to have meaningful associations with OCD
(e.g., Bagheri et al., 2020; Roh et al., 2011). Similarly, the DERS-16 was included due to
established associations between emotion regulation difficulties, OCD, and
psychopathology more generally (e.g., Yap et al., 2018). Demographic data was included
due to known unique correlates with variables such as age of onset (e.g., Kichuk et al.,
2013), and stressful live events due to the established waxing and waning symptom
trajectory of OCD (e.g., Adams et al., 2018; American Psychiatric Association, 2013;
Naftalovich et al., 2021).

Based on the reviewed research, it is hypothesized that (1) all participants will
report some level of qualitative change over time; (2) that mean levels of the overt
symptom model dimensions of (a) germs/contamination, (b) symmetry/completeness/
‘just right’, and (c) overt symptom total scores will lower over time, whereas (d)
harm/injury/bad luck, and (e) unacceptable thoughts will remain equivalent; (3) that
mean levels of each core dimensions’ scores will remain unchanged; (4) that all
dimensions across both models will demonstrate moderate-to-high rank-order stability
via test—retest correlations; (5) that both the overt symptom and core dimension models
will demonstrate comparable ipsative stability over time; and (6) if/when one model
demonstrates higher stability over the other, even if not statistically different, the core
dimensions model will be the more stable.

Exploratory analyses will test whether retrospective dimension scores are unique
predictors of the same dimension scores over time (an attempt to replicate previous
literature suggesting participants do not ‘change’ dimensions; e.g., Mataix-Cols., 2002),

and will further explore whether measures such as demographic features, emotional
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competencies, life stress, and/or treatment history, confer predictive potential for
symptom (in)stability.
Methods
Participants

Participants in this study represent a subset from Study 1 who chose to continue
to the interview stage. Participants were internationally recruited online using social
media forums and the Orchard OCD online registry (Orchard, 2024). Inclusion criteria
required participants to be at least 18 years of age and to have an existing formal
diagnosis for OCD. Seventy-nine participants indicated interest and requested to
participate in Study 2. Of these, N = 38 followed through and completed interviews. The
final sample was primarily female (n = 27, 76%), and 89% of participants self-identified
as White/Caucasian. Participants were an average of 35 years old (SD = 11.36) at the
time of the interview (TP2) and the average age of onset (TP1) was 15 years (SD = 6.32;
see Table B1 for sample demographics). All participants reported having used some form
of treatment support, with slightly higher reported first-line pharmacotherapy use than
from psychotherapies. Average total years utilizing support was 13 (SD = 11.01; Table
B2). Based on this sample’s reported age of onset, the longitudinal window of this study
(TP1-TP2) represented an average of 20 years (SD = 12.35, range = 3—48). Despite a
lower N, demographic and descriptive means from this sample were comparable to those
from Study 1.
Procedure

After finishing Study 1, participants were given the opportunity to opt in to a

virtual interview at a future date of their choosing. During the interviews, a brief period
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was set aside for introductions, explanations, and for an opportunity to build rapport.
Each online interview followed a structured format across three broad sections,
facilitated by a shared-screen PowerPoint presentation with accompanying visual
representations and the text for each measure. The interview format allowed for
interaction and flexibility to clarify questions as needed. The first questions in the
interview revisited answers from Study 1 by asking participants about the state-specific
core dimensions (i.e., HA and INC via the OC-CDI) for their current symptoms (per
dimension, as recorded by the Study 1 DOCS). In the second section, participants were
asked questions about how their symptoms were experienced at the onset of their OCD
(TP1), including the core dimension questions for that time (i.e., DOCS & OC-CDI). In
the final section, participants were asked broad questions about stressful life events that
may have happened between TP1 and current day (Life Events Questionnaire), along
with questions regarding their treatment history (Treatment History Questionnaire). I
personally conducted and coded all interviews.

As with Study 1, care was given to maximizing comfort and autonomy for
participants given the study focus and interview format. Participants were not required to
appear on camera for the interview, none of the included questions required detailed
explanations of symptom or experiential content, and questions could be skipped,
elaborated, or modified as needed to facilitate the interview process. After the interviews,
participants were offered an opportunity to ask questions, and then were provided a
formal debriefing form. Debriefing included an overview of the study purpose,

recommendations for prior literature, contact information for the research lab and ethics
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board, and a link to the International OCD Foundation website (International OCD
Foundation, 2024) for further access to trusted OCD-specific resources.
Measures

Dimensional Obsessive-Compulsive Scale (Retrospective). The Dimensional
Obsessive-Compulsive Scale (DOCS; Abramowitz et al., 2010) was utilized again in this
follow up from Study 1. During the interviews, participants were verbally and visually
guided through the DOCS a second time, but this time with the preface that they were to
respond “...as if [they] were back in time to when [their] symptoms first started causing
problems with daily functioning” (i.e., age of onset; TP1). Verbal and visual progression
through the DOCS was provided to participants via shared screen, with flexibility to ask
questions or clarify the retrospective focus as needed.

Slight modifications were applied to the original DOCS, appropriately reframing
the tense of the questions from present to past; however, it should be noted that using the
DOCS in a retrospective capacity has not been validated. Despite the novel use, internal
consistency remained excellent in this sample, with high Cronbach’s alphas for the
dimensions of germs/contamination (a = .98); harm/injury/bad luck (a = .91);
unacceptable thoughts (a = .97); symmetry/order/‘just right’ (e = .94); and total measure
(o =.91).

Obsessive-Compulsive Core-Dimensions Interview (State). The Obsessive-
Compulsive Core-Dimensions Interview (Summerfeldt et al., 2014) is a measure related
to the OC-CDQ utilized in Study 1 that assesses the same core dimensions of INC and
HA. However, instead of utilizing the 20-question self-report format, the OC-CDI is

designed as an interview-based assessment. When measuring core dimensions at the state
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(i.e., symptom) level, this measure was designed to accompany the Y-BOCS. For each
symptom endorsed in the Y-BOCS, the participant is asked two follow-up questions: (a)
“To what extent do you associate this with the fear that something harmful/bad might
happen, often linked with a feeling of anxiety or apprehension?”’; and (b) “To what extent
do you associate this with the need to have things ‘just so’ or ‘just right’, otherwise you
feel dissatisfied, tense, or very uncomfortable?” (Summerfeldt et al., 2014). The
participant rates their answer on a five-point Likert scale ranging from “Not at all” (0) to
“Extremely” (4), and then the scores for each dimension are separated by obsession or
compulsion, leading to four raw scores: INC obsessions, INC compulsions, HA
obsessions, HA compulsions. Raw scores are then divided by the number of respective
endorsed symptoms in each of the four categories to generate mean total scores for each.
The OC-CDI has been tested using clinical samples and was found to support the
structural validity of the two-factor core dimension model. Intercorrelations between the
OC-CDI and OC-CDQ ranged from » = .69 (INC) to » = .79 (HA; Summerfeldt et al.,
2014). Cervin & Perrin (2019) further demonstrated the construct validity of the OC-CDI
when compared to measures of disgust and the OC-CDQ.

Due to this current study not utilizing the Y-BOCS, and thus, not generating a
comprehensive symptom checklist, the OC-CDI was applied instead to each of the four
DOCS dimensions. After participants were prompted to think of symptoms from a
dimension (and after answering the corresponding DOCS questions), participants were
asked the two OC-CDI questions with reference to the symptoms they had identified.
Separate total scores for HA and INC were then calculated for that time point by

averaging across scores given for each of the four DOCS dimensions. The OC-CDI was
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utilized in this manner twice: once as a follow-up to Study 1 for participants’ current
symptoms (TP2) and then again following the retrospective version of the DOCS (TP1).
It should be noted that this use of the OC-CDI—as inclusive of all symptoms within each
DOCS dimension and then as a retrospective questionnaire—was an adaptation for the
present study and marks the first time the OC-CDI has been used in this manner.
Qualitative Symptom Change. After completing each symptom dimension of
the retrospective version of the DOCS, participants were asked if “...the content/details
of [their] symptoms relating to [the dimension] had changed or evolved between then
(TP1) until now (TP2)”. The differences between qualitative change (i.e., content-based
factors), and quantitative change (i.e., various markers of severity) were thoroughly
explained, and answers were recorded as yes/no. In cases where participants indicated
that full DOCS categories of symptoms either no longer existed at TP2, or that new
symptom dimensions appeared, change was appropriately recorded for that dimension.
Toronto Alexithymia Scale. The twenty-item Toronto Alexithymia Scale (TAS-
20; Bagby, Parker & Taylor, 1994; Bagby, Taylor & Parker, 1994) is a revised version of
the original 26-item Toronto Alexithymia Scale, which was designed to measure
problems related to identifying, describing, and processing emotions. This self-report
measure presents items as self-statements (e.g., “I am often confused about what emotion
I am feeling”), uses five-point Likert scales for each item ranging from “strongly
disagree” (1) to “strongly agree” (5), and is organized into three subscales: difficulty
describing feelings, difficulty identifying feelings, and externally oriented thinking.
Subscale scores are summed to generate a total score (20—100) with suggested cut-off

scores as follows: non-alexithymia (< 51); possible alexithymia (52—-60); alexithymia (>
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61; Bagby, Parker, & Taylor, 1994). Assessment of the 20-item TAS reported good
internal consistency (a = .81-.84), and generally good test—retest reliability (» =.39-.77, p
<.01; Bagby, Taylor & Parker, 1994; Joukamaa et al., 2001; Thorberg et al., 2010) and
when compared to established contemporaneous measures, was found to demonstrate
convergent, concurrent, and discriminant validity (Bagby, Parker & Taylor, 1994;
Thorberg et al., 2010). The TAS measures have demonstrated validity across both
clinical and non-clinical cohorts and have been used in populations with varying health
complications (e.g., Cleland et al., 2005; Thorberg et al., 2010). They have been
translated across at least 17 languages and have become the literature benchmark for
alexithymia research (e.g., Bagby et al., 2020; Leising et al., 2009). Internal consistency
within this study was consistent with previous findings in the literature. Subscale alpha
scores for this sample were as follows: identifying feelings (a = .88); describing feelings
(a = .81); externally oriented thinking (a = .57), and total measure (a = .89).

Difficulty of Emotion Regulation Scale. The 16-item Difficulty of Emotion
Regulation Scale (DERS-16; Bjureberg et al., 2016;) is a shortened version of the
original 36-item DERS (Gratz & Roemer, 2004) designed to assess difficulties in
emotional regulation nonspecific to any individual disorder(s). The authors
operationalize difficulty in emotion regulation as any deficits in awareness,
understanding, or modification of emotions that are involved in accomplishing ones’
subjective goals (Bjureberg et al., 2016, p.g. 284). Measure inclusion for the DERS-16
from the original DERS was empirically informed and built around five subscales: (1)
lack of emotional clarity, (2) difficulty in engaging in goal-directed behaviour, (3)

impulse control difficulties, (4) limited access to emotion regulation strategies, and (5)
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nonacceptance of emotional responses. Bjureberg et al. (2016) concluded that the final 16
items demonstrated excellent internal consistency (o = .92) and were strongly correlated
with the 36-item DERS from its inceptive sample (» = .80; p <.001). Construct validity
and reliability was demonstrated across three diverse independent clinical and
community samples, demonstrating test—retest validity (» = .85; p <.001) along with good
convergent and discriminant validity when compared to other established measures
(Bjureberg et al., 2016). Internal consistency with this study sample was good-to-
excellent across all five subscales, with Cronbach’s alpha scores presenting as follows:
nonacceptance of emotional responses (o = .78); difficulty in engaging in goal-directed
behaviour (o = .81); impulse control difficulties (o = .82); limited access to emotion
regulation strategies (o = .86); lack of emotional clarity (a = .93); and total measure (a =
.92).

Stressful Life Events Checklist. The Stressful Life Events Checklist (Appendix
E) is a proprietary measure with items adapted from the National Longitudinal Survey of
Children and Youth (Statistics Canada, 2010). The questionnaire includes eight items that
broadly describe known distressing life events, including: (1) personal breakups, (2)
school/work problems, (3) death of a close companion, (4) illness of close companion,
(5) divorce/separation of parents, (6) financial issues, (7) personal health problems, and
(8) other/misc. The measure frames the item questions to be inclusive of the time elapsed
between when symptoms “...were first problematic enough to cause problems with daily
functioning” (TP1) and current day (TP2). Answers were recorded using a 5-point Likert
scale for each item based on how ‘affective’, ‘stressful’, or ‘traumatic’ the event(s) were,

with possible scores ranging from “not applicable” (0) to “extremely affective” (4).
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Participants in this study were asked to only include the event if it happened within the
given time range (TP1-TP2), and if multiple events within a category were applicable
(e.g., multiple breakups) they were asked to rate the ‘worst’ example. Data collected
from this measure were summed to create a “stressful life events” total score—loosely
reflecting breadth and severity of known stressful life events. This measure was utilized
exclusively in exploratory analyses and was not required nor expected to be wholly
comprehensive or discriminant as a measure of experienced life stress.

Treatment History Checklist. No known measures exist that assess the quality
of participant therapies specific to OCD. The Treatment History Checklist (Appendix E)
is a measure | created for this study that assesses: (1) details about treatments used—both
pharmaceutical and therapeutic, and (2) overall time spent utilizing said treatment. The
questions relating to treatment details are qualitative and specific to the elapsed time
between age-of-onset and current day (TP1-TP2). Answers were coded based on
contemporary use and empirical support of each reported therapy. For medication
history, the participant was asked if they had used any pharmaceutical means to treat
their OCD symptoms from age of onset to current day (TP1-TP2). If so, they were asked
to identify which types. Answers were coded on a five-point scale based on the support
for the identified drug class in the literature. For example: no use of exogenous
compounds was coded as 0; non-psychiatric medications (e.g., recreational substances or
nutritional supplements) were coded as a 1; psychiatric medications that are not
considered first-line treatments (e.g., stimulants, beta blockers, benzodiazepines) were
coded as 2; first-line psychiatric medications (e.g., SSRI, SNRI) were coded as 3; and

multiple first-line treatments were coded as 4. Questions about psychotherapies followed
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the same format, with: no support as 0; unregulated supports (e.g., talking to a friend,
online social group, teacher) as 1; structured, but non-specialized supports (e.g., non-
specialist therapies, life coaches, religious mentors) as 2; structured, empirically
supported OCD-specific therapies (e.g., exposure and response prevention [ERP],
acceptance and commitment therapy [ACT], inference-based cognitive-behavioural
therapt [I-CBT]) as 3; and multiple empirically-supported OCD therapies as 4.

Each category score deferred to the participant’s highest score. For example, if
they reported having used THC and benzodiazepines, and had received ERP and used
peer support, their scores for medication and psychotherapy would be 2 and 3
respectively. The scores for these categories were used in exploratory analyses both as
separate scores and as an overall treatment quality score. To assess overall time utilizing
therapy, participants were simply asked to estimate the total number of years they had
spent utilizing the resources above specific to their OCD.

Analyses

Prior to running the main analyses, two-sample t-test comparisons of descriptive
sample means were utilized to justify parity between this subset sample and those from
Study 1. For the main analyses, measures of stability were conceptualized and analysed
in four different ways. The first observed individuals’ direct reports of within-dimension
(i.e., qualitative) symptom change, which related to any qualitative differences or
evolutions in symptom details, despite remaining present within the same overt-symptom
dimension. Second, dimensional stability—or the sample’s mean-level (absolute)
stability over time for each dimension—was analyzed through Wilcoxon signed-rank

tests, and then by observing change scores (i.e., raw and standardized mean differences
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from TP1 to TP2) for all DOCS dimensions, DOCS total scores, and HA and INC
dimension scores. Third, dimensional rank-order (relative) stability was assessed using
Spearman test—retest correlations for all DOCS dimensions and total scores, as well as
for HA and INC. Finally, ipsative profile stability was examined for the DOCS
dimensions, and then separately for the core dimensions, using modified double-entry
intraclass correlation analyses (ICCpg; see Appendix C for a description and examples of
the ICCpk procedure, and for an explanation of the modifications utilized in this study).

Exploratory Analyses. As a last step, two exploratory analyses were performed.
Despite the low sample N, multiple regression analyses were used to see if TP1
dimension scores uniquely predicted the same dimensions at TP2. This was to explore
the potential of replicating findings from extant research showing the core dimensions to
be stable in this regard (e.g., Mataix-Cols, 2002). Furthermore, the resulting stability
coefficients and difference scores were compared against the other collected measures
from Study 1 using zero-order correlations to loosely inform possible directions for
future study.

Correlation, regression, and Wilcoxon signed-rank analyses were conducted using
the JASP statistical software (Intel version. 0.18; JASP Team, 2023). Double-entry
intraclass correlations were conducted using Microsoft Excel (Mac version 16.84).
Results
Data Preparation

In the subset of data retained for Study 2, only a single participant (n = 1) had
missing item-level data from their Study 1 answers. Due to the limited total &V, the

participant was retained, utilizing the same case-median imputed data from Study 1.
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Study 1 and 2 Sample Demographic and Descriptives Comparison

Representation from participants in this sample were equivalent to those from
Study 1. With exception to a slightly higher percentage of male representation (21% vs.
16%), no significant differences were found between the total score means on the DERS-
16, TAS-20, the DOCS, or other important participant demographics (see Table B3).
Intracategory Qualitative Change

Qualitative change was calculated by tallying the answers given by participants
following each of the DOCS dimensional retrospective categories (Table B2). In this
sample, 36 participants (95%) reported experiencing qualitative changes in symptoms
within one or more of the DOCS dimensions over time.
Dimensional Mean-Level (Absolute) Stability

Mean-level scores of each dimension, for both the overt symptoms model and the
core dimensions model, were compared from TP1 and TP2. Shapiro-Wilk tests, used in
light of the small N, revealed non-normally distributed dimension scores at both TP1 and
TP2 that were supported by visual appraisal of their respective histogram and QQ plots.
Thus, Wilcoxon signed-rank tests were used to compare mean dimension scores (Table
B4). None of the dimensions or total scores from the overt-symptoms model were found
to be significantly different from TP1 to TP2. Both core dimensions were the same as
well, showing no significant mean-level change.

Even with non-significant mean-level changes, mean difference scores were
calculated to show trends in the dimensions over time (Table B5). For the overt
symptoms, all dimensions and the DOCS total score demonstrated a trending increase in

mean-level severity from TP1 to TP2, with exception of the harm/injury/bad luck
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dimension, which decreased slightly over time. The core dimension of harm avoidance
similarly decreased over time, whereas incompleteness remained essentially unchanged.
Rank-Order (Relative) Stability

Stability in the rank order for each of the dimensions and the DOCS total scores
were assessed using test—retest correlations (Table B6). Spearman’s rho was utilized due
to the violations of normality observed in previous analyses. With exception to the overt
symptom dimension relating to harm/injury/bad luck, each dimension from both the overt
symptom and core dimension models, as well as overall overt-symptoms scores,
demonstrated statistically significant rank-order correlations. Of all the measures, the
state-level core dimension HA showed the greatest rank-order stability; however, all
significant correlations were moderate-to-high, ranging from r; = .41 to ry = .54 (Cohen,
1988; Gignac & Szodorai, 2016). The overt symptom dimension of harm/injury/bad luck
was the only non-significantly correlating measure, with a significantly lower test-retest
correlation than the others (r,= .28, p = .09).
Individual Profile (Ipsative) Stability
Based on the averaged correlation coefficients across participants, both the overt
symptoms model and the core dimensions model demonstrated moderate-to-high ipsative
stability from TP1 to TP2, with the core dimensions demonstrating slightly higher
stability (riccpe = .40) than overt symptoms (riccpe = .36). The associated Pearson
correlation for the overt symptoms model is higher as it only factors in the changes of
profile shape from TP1 to TP2, whereas the ICCpg—after controlling for elevation
changes—includes the effect of changes in both profile shape and scatter (Table B7; for

more on the difference between Pearson and the ICCpg, see Appendix C; Furr 2010). As
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the resulting model scores were averaged from the stability of each participant, the
coefficients did not include an associated p-value. Post-hoc p-values based on the N and
the averaged ICCpg coefficients for the overt symptom and core dimension models
suggested both to be significant at p =.026 and p = .013 respectively.
Exploratory Analyses

Regression assessment of Cohort-Level Interdimensional Change.
Dimensions specific to each model at TP1 were entered as independent variables, and
separate multiple regression analyses were run using each respective models” TP2
dimensions as the dependant variable. In almost all cases—both at the overt symptoms
level and the core dimension level—the TP1 dimension scores uniquely predicted the
same dimension at TP2 after controlling for the other dimensions within the model.
Resulting p-values ranged from <.001 to .02. The exception to this was seen in the DOCS
overt dimension of harm/injury/bad luck—related symptoms. For that regression model,
none of the TP1overt-symptom dimension scores significantly predicted harm symptoms
at TP2; however, this may have been a result of insufficient power.

Zero-Order Correlates of Stability. For the purpose of guiding future research,
a correlation matrix was constructed to examine potential relationships between stability
and other variables assessed (e.g., demographic characteristics, emotional competencies,
treatment history, and life stress; see Table DS8). Despite being restrictively
underpowered, the most obvious patterns of significant correlations emerged between the
subscales of the DERS-16 and (1) change scores from overt symptoms relating to
harm/injury/bad luck (ry = .40 to r;, = .47); and (2) change scores in state INC (r; = .40 to

rs = .47). Changes in mean state HA and INC seemed to be associated with unique
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correlates. Furthermore, at the ipsative level, only stability in the overt symptom model
seemed to be associated with the other measured variables.
Discussion

The goal of the present study was to replicate findings in the current literature of
longitudinal symptom stability in OCD, using a new measure for OC-symptom
dimensions (DOCS) and a flexible retrospective test-retest window anchored by
developmental milestones of the disorder. The study also sought to extend these findings
of stability to encompass the core dimension model state measures (OC-CDI) of harm
avoidance and incompleteness. Finally, the study broadened previous tests of stability for
OCD by including measures of dimensional rank-order (i.e., relative) stability and a
novel measure of ipsative stability (ICCpg); the last of which allowed for the exploration
of symptom profiles at the level of the individual (i.e., how stable each dimension was in
relation to the other over time) and to explore if other personally-recorded measures were
associated with that stability. The test-retest window was anchored by participants’
recalled age at clinical symptom onset (TP1) and their current age (TP2). In this cohort
(N = 38), the average span for this period was 20 years (SD = 12.35, range = 3—48), with
an average TP1 age of 15 years (SD = 6.32, range = 5-32) and an average TP2 age of 35
years (SD = 11.36, range = 21-61).
Hypothesis 1

The first hypothesis was that all participants would report some level of
qualitative, within-symptom changes. This position was based on the wide-spread
anecdotal clinical understanding that OCD demonstrates a largely varying and evolving

symptom course, and from prior literature that either empirically or anecdotally reported
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within-dimension change at the item-level of overt symptoms (Besiroglu et al., 2007; de
la Cruz et al., 2013; Rettew et al., 1992; Skoog & Skoog, 1999). While the hypothesis
was not technically supported, it was close, with 36 of the 38 participants (95%)
reporting some level of within-dimension changes from one or more of the DOCS
categories. While it is certainly possible that symptoms might manifest unchanging
across the course of the disorder, it is also very possible that the concept of the question
was not properly or adequately communicated, or that preconceptions about symptom
organization left room for differing interpretation.® Neither participant were obvious
outliers in any meaningful demographics (e.g., notably short elapsed times between TP1
to TP2). Despite the technically unsupported hypothesis, the findings are still consistent
with previous literature identifying high within-category change (e.g., Rettew et al.,
1992; Skoog & Skoog, 1999).
Hypothesis 2

The second hypothesis posited that the DOCS dimensions of
germs/contamination, symmetry/completeness/‘just right’, and the DOCS total symptom
scores would significantly drop over time, whereas harm/injury/bad luck and
unacceptable thoughts would stay the same. These assumptions were made based on the
observed mean changes from previous studies (de la Cruz et al., 2013; Delorme et al.,
2006; Mataix-Cols, 2002; Rufer et al., 2005), with best guestimates as to how those

changes may have translated to the four DOCS dimensions. This hypothesis was partially

¢ One of the two who did not report any symptom changes claimed very specifically in their interview that
they had “pure OCD” (i.e., one of the informal labels gaining popularity online), and despite the
organization presented through the DOCS and OC-CDI, was steadfast in that specific conceptualization for
their symptoms. This might suggest that pre-existing conceptualizations of symptom organization could
influence participant answers.
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supported, as none of the DOCS scores significantly changed from TP1 to TP2. This
finding should be interpreted mindfully, as it is based on mean-level changes at the
averaged sample level which still allows for changes at the level of the individual so long
as it is not enough to significantly move the entire group mean or is otherwise
counteracted by other participant changes within the group. Despite the lack of
significant mean-level change, further examination of mean changes through the
identification of difference scores revealed that the DOCS dimension of harm was
trending toward a decrease over time. This stood in contrast to the other overt symptom
dimensions of unacceptable thoughts, symmetry/completeness/‘just right’ feelings, and
DOCS total scores, which all showed slight trends of increase over time. There are
various possible explanations for these outcomes. It may be that there was indeed no
change, and that this cohort was especially stable in their overt symptoms across time. It
may also be that there were significant changes in mean scores, but the lower N for this
study was unable to capture them due to limitations in power. The increase trend in
symptoms may have been an artifact of recall biases (e.g., the assumption through
retrospect that symptoms would have developed to be as bad as they currently were), or it
may have been due to the TP1 anchor being placed at the start of clinically relevant
symptom development, meaning that symptoms would likely legitimately get worse
before they got better as they progressed. The previous longitudinal study designs would
be more robust against retrospection; however, participants in those studies would all
have had diagnoses prior to their study windows, meaning they may have been more
likely to show symptom decreases than increases as the study progressed. This is a likely

contributing factor, as when de la Cruz et al. (2013) controlled for participants whose
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symptoms went into remittance due to therapy in their test-retest window, the
statistically significant drops in mean scores for germ-related symptoms disappeared.
Hypothesis 3

The third hypothesis was that state harm avoidance and incompleteness mean
scores would remain significantly comparable from TP1 to TP2. This was based on the
findings by Besiroglu et al. (2007) that showed greater stability when a model
represented similar symptom variability across fewer categories or dimensions. As the Y-
BOCS category means were seen to be mostly stable in prior studies (e.g., de la Cruz,
2013; Delorme et al., 2006), it was presumed that a model averaging across the same
symptoms to form fewer underlying dimensions would show greater stability.
Furthermore, as the state-level core dimensions are thought to represent the same
underlying constructs as the trait-level core dimensions (Summerfeldt et al., 2014), their
representation of candidate endophenotypes would suggest a position of greater stability
than the downstream phenotype dimensions, as they theoretically sit closer to the level of
the genotype. This hypothesis was supported, as neither the means for HA nor INC
changed significantly over time. The change scores for HA; however, did show a slight
negative trend, whereas INC stayed essentially the same. All possibilities raised for the
mean-level analyses of the overt symptoms would be relevant in these analyses as well.
The limited N and the study design warrants mindfulness when considering the
generalizability of these findings.
Hypothesis 4

The fourth hypothesis was that rank-order stability would display moderate-to-

high correlations across all dimensions in both models. Large deviations in rank order
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suggest that the rate, degree, or direction to which people change in their symptoms
within that dimension are dissimilar compared to those of the other participants.
Conversely, high positive correlation coefficients would suggest that the way in which
those symptoms progress are more universal within the group. It was difficult to know
what degree of effect size should be expected for the test—retest coefficients for each
dimension, as no known studies had utilized this approach for these constructs. For the
core dimensions, test-retest semi-partial correlations over a 15-year test window have
been explored in unpublished data, and found to be significant for both HA (r = .23) and
INC (r = .38; Till et al., 2024). While these finding were informative, the semi-partial
correlations were part of regression analyses and controlled for the other variable, and the
measures were taken at the trait level. Relatedly, Josefsson et al. (2013) found very high
rank-order stability for HA (» = .70-.82, p <.01) across 10 years; however, this was also
observing HA as a trait measure as opposed to the symptom/state level and had used a
different measure to assess the construct. Specific to overt OCD symptoms, one study by
van Grootheest et al. (2009) exploring the contribution of genetics to stability, assessed
time 1 to time 2 symptom severity scores (i.e., across sample, rank-order stability) as
recorded via selected items from the Young Adult Self-Report Scale for Obsessive-
Compulsive Symptoms (Archenbach, 1997) and a modified version of the Padua
Inventory (originally sourced from Sanavio, 1988). They found rank-order severity
stability to be » = .60 across two years, » = .40 across four-to-five years, and » = .20
across 11 years. However, the study switched measures over their longest retest window.
A second study looking to replicate these results similarly utilized test-retest (i.e. sample

rank-order stability) scores on a differently modified version of the Padua Inventory,
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which reported an overall symptom severity correlation of » = .63 using non-clinical
participants over a six-year test window (Zilhao et al., 2014). Findings such as these were
potentially informative; however, the use of different measures, and the lack of
dimension-level specificity limits relevance to the current study. Studies exploring rank-
order stability of personality are mixed, but typically find comparatively higher
coefficients, especially as participants enter adulthood. An often-cited meta-analytic
review in the personality literature by Roberts and DelVecchio (2000) assessing over 150
studies found that rank-order stability in personality traits increased from » = .31 in early
childhood, to = .74 between the ages of 50 and 70, with typical adult traits ranging from
r = .46 for neuroticism to » = .55 for extraversion. Duration of test-retest window and
age at the start of testing also seem to be factors in stability. Finn (1986) demonstrated an
average personality rank-order stability of » = .38 over 30 years for people who started
the study window in their teens, and a median of » = .56 for those who began in
adulthood. Conversely, Terracciano et al. (2006) demonstrated rank order for the Big
Five personality dimensions to range from » = .76 to » = .84 for those between 30 and 50
years old; while Hopwood et al. (2013) found the Big Five ranged from » = .63 for
neuroticism and conscientiousness, to » = .75 for openness over ten years in a clinical
sample. Such variance is a likely result of utilizing differing measures, test—retest
windows, participant ages, and sample demographics. Studies looking at related
psychopathology found rank-order test-retest coefficients comparatively lower (e.g., r =
.30 for obsessive-compulsive personality disorder over 10 years; Hopwood et al., 2013).
For this current study, the assumption for parity across sample rank-order

correlations was further informed by the underlying theoretical structure belief that
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symptom phenotypes are at least partially a manifestation of unique genotype. It was
assumed that participants ranking higher or lower within a dimension may be so due to
etiological bases that are stable in their differences from participant to participant. If
anything, it could have been expected that the core dimensions would demonstrate higher
rank-order stability, as they are describing constructs theoretically closer to genotype
than overt symptoms.

When looking at the test-retest Spearman coefficients, this hypothesis was not
fully supported, as the DOCS dimension relating to harm/injury/bad luck was statistically
insignificant (ry = .28, p = .09) and was noticeably lower than the other dimensions and
total scores. It was interesting to see that harm/injury/bad luck was the same dimension
observed from the mean-difference analyses to deviate uniquely from the other DOCS
dimensions in direction trend change. Even if it could be argued that the lower study N
made it possible that significance was missed due to lower power, the correlation
coefficient is low compared to the others. This lower correlation means that of all the
groups, something about the overt symptoms relating to harm/injury/bad luck made them
more variable at the level of the participant than was seen in other dimensions. For
example, this may mean that harm/injury/bad luck—related symptoms are more amenable
to treatments, sensitive to stressful personal life events, or simply may wax and wane
more than the others; regardless, this dimension was less universal in the way it
progressed for those who had symptoms within the group. When looking at the other
groups, all resulting Spearman coefficients were significant, and all were medium-to-
high, with coefficients ranging from r; = .41 to r, = .54. Interestingly, between just the

dimension scores (i.e., excluding the DOCS total score) symptoms relating to
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harm/injury/bad luck and the HA core dimension had both the lowest and highest
coefficients respectively. This was not expected, but the finding demonstrates how core
motives can cut across the overt symptom domains (i.e., that they can remain stable
across overt symptoms, even while symptom severity in the dimension they most directly
influence are less stable) and further highlights the different role the core dimension
construct describes compared to overt symptoms. In this case, underlying harm-avoidant
motivations across all present symptoms seem to remain comparatively stable between
individuals at the level of the group, whereas severity in overt symptoms relating to
harm/injury/bad luck are comparatively fragile in their relative order among participants
over time. This is the first known direct examination of rank-order stability for OCD
symptoms when organized by the overt symptom and state-based core dimension models.
Hypothesis 5

The fifth hypothesis was that both the overt symptoms model and the core
dimension model would show comparable ipsative stability. The method for assessing
ipsative stability was modified to control for overall changes in severity over time to
specifically assess how the structure of each profile (i.e., the relationships between each
dimension score) progressed for each person (see Appendix C). The overt symptoms
(DOCS) profile (riccpe = .36) and the core dimensions (OC-CDI) profile (7ccpe = .40)
were both calculated to be significant through post-hoc testing using the coefficients and
study N at p = .026 and p = .013 respectively. As these are both within the range for
medium effect sizes using general rules of thumb and not statistically different, this
hypothesis was interpreted as being tentatively supported. While these statistics can be

compared within this study, there are several reasons why they are difficult to interpret
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against findings from extant literature, which is why an expected effect size was not
explicitly included in the hypothesis. The other somewhat comparable area of literature
using this analysis is personality psychology; most specifically in examining the
progression of the well-established and replicated Big Five personality traits. At first
glance, the ICCpg averages from this study seem lower or comparable to those of
replicated personality measures. For example, Atherton et al. (2022), found an average
ICCpk in the Big Five to be .48 across a 12-year study window in adults, and Poier
(2022) found 4-year Big Five ICCpg scores ranging from .36 to .41 in adolescents, .38 to
46 in older adults, and .30 to .38 in old age. Relatedly, Terracciano et al. (2010) found
the average ICCpk to be .63 using the Guilford-Zimmerman temperament survey
(Guilford, 1990) across their whole sample. Despite these apparent similarities, there are
some notable differences that make outside comparisons difficult. First, the choice to
control for elevation in this study means that the resulting correlation coefficients will
almost always be higher than those that do not make this adjustment. In personality
psychology, there is little need to assume large universal changes in ‘personality severity’
across time, so there would be a much lower potential for degradation of the final
omnibus coefficient with observed changes in dimension means within the profiles. A
second point is that when assessing psychopathology symptoms, it is much more likely
that the measure may encounter floor effects where the participants report no symptoms
within a certain dimension, but then later develop symptoms that could easily take
precedence over others; or vice versa. In other words, large changes in within-person
dimension rank order would be more normative in OC-symptoms than personality traits.

A third related point directs attention toward what Furr (2008) refers to as the
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‘normativeness’ problem. One premise of normativeness is the assumption that certain
constraints or influences (e.g., the demands and expectations of a functional society) may
shape specific norms to appear within profiles. If such shaping is occurring for constructs
like personality, then it may support the maintenance or regression of dimension scores
toward the mean of their ‘normative’ range over time, which would have the effect of
bolstering measures of stability. While anecdotal, it may be that because OC-symptoms
are already maladaptive, the existence of a ‘normative’ dimension profile for symptoms
are a less likely phenomenon. Furthermore, time-related factors may impart a different
outcome for traits than it does for symptoms. Whereas personality traits are known to
stabilize in adulthood and stay as such into older age (e.g., Bleidorn et al., 2022), the
waxing and waning of symptoms in OCD may require a different precedent for what is
considered ‘stable’ within a given time lag or starting age. Finally, personality traits are a
mix of adaptive and maladaptive traits. Literature typically demonstrates that less
adaptive traits have lower longitudinal stability. As OC-symptoms and the state core
dimensions are more definitionally maladaptive (especially as their levels increase), it
may be expected that their normative stability should closer approximate other more
maladaptive traits such as neuroticism. Neuroticism coefficients in the literature vary and
are often represented by measures of rank-order stability, but they typically show
comparatively lower metrics of stability than those of more adaptive trait measures (e.g.,
Hopwood et al., 2013). Considering the above points, it should not be expected that the
ICCpk coefficients from this study are directly comparable to those of the replicated Big
Five personality traits. For these reasons, it is hard to know what a meaningful deviation

in effect size is for these analyses, or what a typical effect size for this cohort should be
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to begin with. Given these considerations, further exploration and replication will be
required to better contextualize their interpretation. This was the first exploration of
ipsative stability found in any measure of OCD and related symptomatology.
Hypothesis 6

The sixth hypothesis was that if, or when, there were differences in stability, even
if not statistically significant, the core dimensions would be the more stable model. The
prediction was included to try and capture evidence for the structural hierarchy of the
models these analyses are purporting to elucidate. While certain methodological issues
(e.g., cross-sectional retrospection) might confound differentiations between the models,
if the core dimensions cut across and inform overt symptoms, and exist at a level closer
to genotype, then there is reason to expect that their stability, relative to the overt
symptoms, should be greater. When assessing stability through the lens of sample
dimension means, mean-level (absolute) stabilities were comparable between models; all
were similarly insignificant. When observing stability through the lens of rank-order
(relative) change, the correlations were also very similar, with exception to the noted
deviation in DOCS harm/injury/bad luck-related symptoms; meaning that the core
dimensions model provided a more stable framework for organizing symptoms over
time. When observing stability through the lens of within-person (ipsative) profile
change, the core dimensions model demonstrated a higher coefficient; however, as was
established, this difference lacks the context to understand how significant or meaningful
the effect might be. Based on these observations, this hypothesis was considered
tentatively supported, with an understanding that further replication would be needed to

provide greater confidence in the core dimension model’s superior stability.
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Exploratory Analyses

Time 1 Dimensions as Predictors for Time 2. With the small sample in this
study, it was understood a-priori that regression analyses would be restrictively
underpowered; thus, it was decided not to include any regression models in the core
analyses. However, for the sake of exploration, it was of interest to know whether the
findings from previous literature showing TP1 scores as unique predictors of TP2 scores
after controlling for the other dimensions in the model would replicate. Despite concerns
of power, with exception again to the DOCS harm/injury/bad luck dimension, these
findings replicated previous literature (e.g., de la Cruz et al., 2013; Delorme et al., 2006;
Fullana et al., 2007; Mataix-Cols et al., 2002; Rufer et al., 2005), demonstrating a lack of
cohort-level patterns of change from one dimension to the other over time. These
findings were similarly observed for both core dimensions. The exception in these
findings, both in relation to the other dimensions in this study and to findings from
previous literature, was seen in the overt-symptom dimension of harm/injury/bad luck,
which at TP2 was not significantly predicted by any of the TP1 overt symptom
dimensions. This analysis again highlights a unique deviance in the overt-symptom
scores relating to harm/injury/bad luck in this sample compared to the other dimensions.
It would be informative to observe if these same findings replicated with more
participants.

Zero-Order Correlations. Finally, a broad exploratory look at associations with
stability highlighted the potential for emotion regulation difficulties to be implicated in
the mean-level change scores of harm/injury/bad luck—related overt symptoms and the

state core dimension of incompleteness. Given the repeated observations of comparative
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instability within the dimension of overt symptoms relating to harm/injury/bad luck, this
connection may be worthwhile exploring in future studies. The main issue with this
analysis was that many of these variables share variance, and due to the participant
number, it is very likely that either potentially significant correlations were not identified
due to issues with power, and/or that the cohort itself might not validly represent the
target population. While these associations are interesting as a purely explorative
approach, they would need significantly more data before they could be assumed to
justifiably inform directions for future research.
Limitations

Findings from this study should be interpreted in light of certain limitations. First
and foremost, this study shared the same basic demographic limitations as was seen in
Study 1. Despite a slightly larger representation of males in this sample, the rest of the
demographic means were almost identical, and thus represented a bias toward well-
educated Caucasian female participants. Relatedly, but perhaps more detrimentally, the
limited participant count meant that certain analyses were either not feasible, as was the
case with the exploratory regression analyses, or were otherwise bordering on low power.
A-priori power analyses for the Wilcoxon signed-rank test suggested a minimum of 35
participants to ensure adequate power for a medium effect size (dz = .50, p = .05, power
= .80); whereas analyses for the Spearman correlations suggested a minimum of 84
people for a medium effect size (r = .30, p = .05, power = .80) and 29 for a large effect
size (= .50, p = .05, power = .80). This lower power meant that many analyses might
have failed in identifying significant relationships, and the lower N in general might have

meant that the participants were more likely to be biased in specific areas, making the
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findings from this study potentially limited in their generalizability. As mentioned in
Study 1, given the limited number of participants who followed through with this project
over the year-long recruitment period, it is also possible that these participants were
unique in some variable that made them especially willing or driven to participate when
the vast majority chose not to. While every effort was made to allay fears or discomfort
during the lead up to the interviews, it was understood that the process of speaking to a
stranger online about potentially embarrassing, upsetting, or otherwise uncomfortable
symptoms, might be a limiting factor or deterrent. While acknowledging that a benefit of
this sample was their own motivation to participate (i.e., no compensation was provided),
given the low engagement, future studies would be advised to consider possible
compensation or incentives for the time spent, to utilize a longer overall recruitment
windows, and/or to utilize established clinical resources (e.g., hospitals or clinics) to
ensure greater participant numbers, and better target population representation.

Another important limitation was that many of the measures in Study 2 were
employed outside of their intended and/or validated use. The Life Events Checklist and
Treatment History Checklist were adapted or designed for this study, and while their use
was relegated to informing exploratory analyses and largely only required to be face-
valid, their empirical validity was untested beyond the scope of the immediate study.
Second, while the psychometric properties of the DOCS have been well validated, its use
as a retrospective measure has not been tested in any found literature. While many of the
questions on the DOCS are likely to be reasonably robust to retrospection error (i.e., most
of the dimension questions are context-based, such as how hard it was to avoid

compulsions in that dimension, allowing answers to be deduced as a comparison to the
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other dimensions), others would be less robust (such as those asking how many hours a
day were spent engaged with symptoms). Finally, the use of the OC-CDI deviated rather
significantly from its intended and validated use. As designed, the OC-CDI would follow
up with every endorsed symptom after the participant had completed the Y-BOCS
symptom checklist, whereas in this study, the OC-CDI followed every endorsed DOCS
category. This required the participant to average across the symptoms they had called to
mind and then to rate their experience of each core dimension based on that averaged
representation of the overt-symptom dimension. Mechanistically, the process is similar,
as the resulting scores for the validated approach are averaged across the symptoms
eventually. However, by putting the onus on the participant to average across symptoms,
the process might be more likely to bias specific symptoms over others and may not be as
accurate or articulate as when using it as designed. While admittedly not ideal to deviate
in this way, the state core dimensions are thought to reflect the same underlying core
dimensions as the OC-CDQ-T, meaning that even with some of the nuance lost through
the process of in-vivo averaging, the underlying core dimension motives should still be
proximately represented. Like with the DOCS, this was also the first time the OC-CDI
was used as a retrospective measure. Future studies could attempt to replicate these
findings using the Y-BOCS and the original factor-analyzed symptom organization.
While this would not address the issues of retrospection, it would allow for a more
accurate use of the OC-CDI and would provide the opportunity to replicate or refute
these results.

The problem of retrospection highlights another limitation of the study’s design.

While cross-sectional retrospection beneficially allowed for the test-retest window to be



87

variable and predicated on important developmental anchors of symptom trajectory, it
may have been susceptible to certain recall biases (e.g., Talari & Goyal, 2020). The
design of the study was set up in such a way as to try and maximize separation between
TP1 and TP2 answers; whereby the participants filled out their current symptoms in
Study 1 and answered their retrospective symptoms at a later date in Study 2. Despite
these limitations, retrospective recall has shown to be more robust when participants are
reporting on instances of high frequency, which would be the case in clinical-level OC-
symptoms (Hser et al., 1992). Additionally, other longitudinal biases such as response
shifts can be minimized when answering cross-sectionally (see Lam & Bengo, 2003). To
the defence of the current design, the findings from this study mostly replicated those of
longitudinal prospective designs, even in instances where analyses had low statistical
power. Furthermore, many well-validated measures in psychology regularly utilize
retrospection; including the gold standard Y-BOCS symptom checklist, which includes
questions about past symptom prevalence. Beyond retrospection specifically, the variable
test window allowed for flexible timeframes to try and capture meaningful stages of
change. However, this also meant that the tested span for stability was highly variable
(348 years) which may limit direct comparisons to other longitudinal studies where
participants all repeated the tests within similar time lags. This is especially important
considering the replicated observation that other trait measures (i.e., personality) are
often more or less variable across differing timeframes (e.g., van Grootheest et al., 2009).
As a pilot study for this process, these findings are still important and informative so long

as they are interpreted mindfully.
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As a final notable limitation, many of the hypotheses lacked comparable literature
from which to contextualize the results. The processes in this study for exploring stability
were borrowed largely from the growing literature in personality psychology. However,
despite the appropriateness and breadth of the analytic strategies for this research
question, the stability expected from a profile of traits with varying levels of benefit and
adaptive potential is likely to differ from a profile of symptoms representing a notably
debilitating psychological disorder. Thus, understandings and norms for meaningful
stability will be somewhat contextually bound, and until the results of this study are
replicated, support for the hypotheses should be interpreted within the context of their
novelty. Findings of stability thus far in the literature have mostly been segregated to that
of mean-level (absolute) change, and time-one-to-time-two regression analyses. Future
studies should continue to use a breadth of analytical tools to explore various facets of
stability in OCD and other psychopathology.

Conclusion

This study explored the stability of OCD symptoms in 38 multinational
participants across an average symptom progression of 20 years. Outcomes from this
study generally replicated those from previous literature and extended to find similar
findings from the core dimensions model. Use of additional novel measures also
provided groundwork for integrating broader conceptualizations of stability. To
summarize: qualitative experiences of symptoms typically changed for people over time;
however, after organizing symptoms into higher-order dimensions—either by grouping
them with similarly-occurring overt symptoms, or by measuring their underlying

motives—those dimensions of symptoms typically remained stable over time. More
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specifically, (a) mean dimension severity scores did not get meaningfully better or worse
over time, (b) current symptoms within a dimension seemed to be best predicted by
previous symptoms within the same dimension, and (c¢) people tended to maintain their
rank order within those dimensions, at least as much as some well-established personality
traits. Finally, (d) individual symptom profiles—or the relationship among dimensions
within each of the two models for each person—tended to remain moderately stable;
possibly comparable to established trait profiles like the Big Five.

The one notable exception to these findings was seen in the overt dimension of
harm/injury/bad luck. While this dimension was similar to the others in that it did not
show a significant change in overall severity, it demonstrated markedly lower rank-order
stability than the other dimensions and was not significantly predicted by any prior
symptom dimension. This means that severity of symptoms within that dimension tended
to change in ways that were more individually driven, perhaps meaning they were more
susceptible to personally specific environmental or situational influence. Given the
findings from the exploratory analyses, those influences may have been related to
difficulties with emotional regulation.

Another interesting point was that despite these comparatively lower metrics of
stability in the overt symptoms of harm, the core dimension HA (i.e., harm-related
motives) demonstrated the highest rank-order stability. This serves to highlight functional
differences between the two models and supports the theory that the core dimensions cut
across dimensions of overt symptoms. To expand on this difference, symptom-specific
motives of HA, as averaged across all dimensions, displayed high rank-order stability

over time—meaning changes within the sample tended to reflect more universal trends
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(i.e., they moved together as a group). Conversely, the personal scores of overt-symptom
severities relating to harm/injury/bad luck (i.e., the overt symptom domain most
associated with HA) were following more individual and variable trajectories within the
sample. Motives across symptoms stayed comparatively stable, whereas the overt
symptoms in that dimension did not. These differences—the prevalence across overt
symptoms and the higher relative stability in HA—together support the conceptualization
of the core dimensions as endophenotypes for OCD.

While previous studies indicated decreases in various mean-level dimension
severities over time, this was possibly due to prospective study windows beginning after
symptoms had become well-established. The design of this study sought to track
symptom progression from the initial development of clinical symptoms through to
present day. Despite the instances of changes in past literature, previous authors
generally found that symptoms organized at the dimension level were stable, whereas
item-level symptom change (i.e., qualitative change) was normal. Taken together, I
consider the findings of stability from this study to largely replicate and expand on what
was understood from prior research.

Overall, it seems that symptom organization through the overt symptom and core
dimension models remains relatively stable over time, with possible comparisons in some
cases to that of highly established personality traits—especially when considering the
ages of the participants, the test—retest window this study represents, and the maladaptive
nature of OCD symptoms. Between the two models, the core dimensions model was
tentatively considered the more stable; however, these models should not be considered

mutually exclusive as they appear to describe different levels of a larger structural



conceptualization of obsessive-compulsive disorder. When considering the previous

literature demonstrating that these symptom domains carry predictive power and share
meaningful associations with topics like etiological factors, symptom trajectory, and/or
clinical outcomes, such findings of stability might serve to validate their clinical use as

further specifiers during diagnosis or treatment evaluation.
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Chapter 4: Summary of Findings, Common Limitations, and Future Directions

The two studies from this paper explored the relationship between two leading
conceptual models of symptom variance in obsessive-compulsive disorder, and then how
stable dimensions from each model and the models themselves would remain over time.
Findings from Study 1 demonstrated that the two trait-level core dimensions of harm
avoidance (HA) and incompleteness (INC) both predicted overall symptom severity, and
that after controlling for the opposite dimension, trait INC demonstrated a greater effect
size of association with overall symptoms than HA. Furthermore, the two core
dimensions each uniquely predicted scores in opposing and non-overlapping overt
symptoms dimensions, with HA predicting scores for overt symptoms relating to
harm/injury/bad luck, and those relating to unacceptable thoughts; and INC predicting
symmetry/completeness/‘just right” symptoms, and symptoms relating to
germs/contamination.

Study 2 explored the concept of longitudinal stability in symptoms when
organized by the DOCS overt symptom dimensions and the state-level core dimensions
(OC-CDI). It was found that despite a high level of within-dimension change over time—
where qualitative changes in symptom experience were common—symptom dimensions,
when organized by both models, seemed relatively stable. The dimensions from both
models showed comparable moderate-to-high dimensional mean level (absolute), rank-
order (relative), and full-profile (ipsative) stability, with exception to overt symptoms
relating to harm/injury/bad luck, which showed comparatively lower non-significant

rank-order stability. When differences in stability were observed between the models,
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such as was seen in the ipsative model stability analyses, the core dimensions model was
the more stable.

Overt symptoms relating to harm/injury/bad luck were a focus at various points in
these two studies. The dimension was notably low in most measures of stability; this was
interesting as it stood in contrast to the relatively high stability seen in the related core
dimension of HA. The regression model from Study 1 also indicated that overt symptoms
relating to harm/injury/bad luck was the dimension with variance most explained by trait
HA and INC. It is unclear what these findings mean, as they seem at first glance to be
contradictory. However, the core dimensions from both studies were measured using
different approaches (i.e., trait vs. state), and contexts (i.e., cross-sectional vs.
longitudinal). Given the progressive build in stability in other traits (e.g., Roberts and
DelVecchio 2000), it may be that trait core dimensions are likely to predict the eventual
outcome of overt symptoms relating to harm/injury/bad luck once they have had time to
stabilize, but perhaps overt harm/injury/bad luck—related symptoms are especially
variable in the early stages of the disorder. Further exploration would be needed to
explore these assumptions.

Some notable limitations were present across both studies. Because both studies
used the same base sample, the lack of a clinical intake interview meant that participants’
current clinical status was not confirmed. However, using suggested cutoffs from the
symptom assessments, and comparison to other validated OCD and clinical cohorts, the
sample was considered as clinically representative. Similarly, the number of participants
for both experiments were borderline low for the statistical analyses used. While both

studies still found results of statistical significance, it is possible that other findings were
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missed due to low-powered analyses, or that the sample was unique in specific measures
that would otherwise limit generalizability. Participants were also overwhelmingly
Caucasian, female, well-educated English speakers. However, a notable counterpoint is
that participants were truly multinational, from many differing countries and cultures,
and all participants volunteered without promises of compensation or overt personal gain.
This contrasts with many study designs that leverage clinical support or grade
requirements to bolster participation, and that sample from single areas. Future
replications of these findings will be needed with more participants from more diverse
groups.

Taken together, these findings build on prior research exploring symptom
dimensions and their stability while extending to include the core dimensions model. The
findings of core-dimension stability further adds to the literature by supporting their
conceptualization as endophenotypes for OCD, as stability is an established requisite for
endophenotype candidacy (Gottesman & Gould, 2003; Taylor et al., 2012). Furthermore,
considering the growing exploration of associations with meaningful risk factors,
symptom trajectories, and possible clinical outcomes, the relationships between and
stability within these models further supports their clinical and research potential. As a
practical example: because the core dimensions are known to extend across both clinical
and non-clinical populations (e.g., Summerfeldt et al., 2014), the benefit of screening
those at risk of developing OCD using the OC-CDQ-T becomes increasingly apparent, as
assessments like these might inform specific risk factors, disorder precipitants, or unique
trends in future overt symptom development. Additionally, further diagnostic specificity

using these models could eventually facilitate highly curated treatment approaches based
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on patients’ unique symptom profiles. Even now, if used as broader diagnostic
specifiers—much like that of high or low insight—there may be various tangible and
actionable clinical benefits; especially in cases where patients are specific-dimension
dominant and/or for those who deviate from typical symptom presentations (e.g., those
with symptoms notably dominated by motives of incompleteness; Cervin & Perrin, 2021;
Mathes et al., 2019; McKay, 2020; Schwartz, 2018; Summerfeldt, 2004; Summerfeldt,
2007). Continued exploration will be required to examine whether similar results would
replicate in prospective longitudinal designs and with more representative samples.
However, these findings of model associations and their stability address current gaps in
the literature, offer compelling support for the models’ hypothesized relative co-
relationships, mechanisms, and meta-structures, and provide further support for their

ongoing consideration for clinical use and research.
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Study 1 (N=90)

Demographic Measures Mean SD Min — Max
Age - - -
Current Age (TP2) 33.32 11.47 18 - 67
Age First Symptoms 9.99 5.69 1-33
Age of Onset (TP1) 16.1 6.48 5-35
Age First Helped 21.16 7.544 3-40
Age First Diagnosis 2438 8.84 3-50
Elapsed Times - - -
First Symptoms — Current Age (TP2) 23.33 10.87 3-53
Age of Onset (TP1) — Current age (TP2) 17.22 11.63 0-47
First Symptoms — First Diagnosis 14.39 8.54 0-39
Age of Onset (TP1) — First Diagnosis 8.27 8.39 -11-33
First Diagnosis — Current Age (TP2) 9.94 9.816 0-36
n (%)
Biological Sex -
Male 14 (16)
Female 74 (82)
Other/Prefer Not to Say 2(2)
Gender -
Man 15 (17)
Woman 67 (74)
Other/Prefer Not to Say 8(9)
Ethnicity -
African/Black/Caribbean 44
Asian (South, Central, East, West) 44
Caucasian/White 79 (88)
Hispanic/Latino 303)
Other 2(2)
Prefer Not to say 2(2)
Education -
Elementary School 1(1)
High School 15 (17)
Post Secondary (University/College) 48 (53)
Graduate Studies (MA, PhD) 24 (27)
Other 1 (1)
Prefer Not to Say 1(1)

Note. TP1 = time-point 1; TP2 = time-point 2.
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Study 1 (N = 90)

Measures Mean SD Min — Max a Possible Range n (%)
Trait Core Dimensions (OC-CDQ-T)
Trait Harm Avoidance 28.3 8.5 4-40 914 0-40 -
Trait Incompleteness 24.97 8.25 0-40 .894 0—-40 —
Overt Symptom Dimensions (DOCS)
Germs/Contamination 6.77 6.37 0-20 .963 0-20 -
Harm/Injury/Bad Luck 9.41 5.94 0-20 .949 0-20 -
Unacceptable Thoughts 9.21 6.53 0-20 957 0-20 -
Symmetry/Completeness/ Just Right' 7.31 591 0-20 .950 0-20 -
DOCS Total Score 32.7 14.02 6-72 .879 0-80 -
Cutoff Scores: - - - - -
Clinical Cutoff (18+; Suggested Diagnostic Threshold) — — — — — 78 (87)
Difficulty in Emotion Regulation Scale (DERS - 16)
Subscale 1 (Clarity) 5.93 2.62 2-10 927 2-10 -
Subscale 2 (Goals) 12.37 2.71 5-15 812 3-15 -
Subscale 3 (Impulse) 8.56 3.54 3-15 .822 3-15 -
Subscale 4 (Strategies) 18.88 4.89 5-25 .862 5-25 -
Subscale 5 (Nonacceptance) 10.81 3.17 4-15 777 3-15 -
DERS-16 Total Score 56.55 13.52 22— 80 921 16 — 80 —
Toronto Alexithymia Scale (TAS-20)
Subscale 1 (Identifying Feelings) 21.59 7.47 7-35 .883 7-35 -
Subscale 2 (Describing Feelings) 14.33 54 5-25 811 5-25 -
Subscale 3 (Externally Oriented Thinking) 17.69 4.83 8—28 572 8—-40 -
TAS-20 Total Score 53.61 14.97 20 - 86 .886 20-100 -
Cutoff Scores: - - - - - -
Non-Alexithymia (< 51) - - - - - 36 (40)
Possible Alexithymia (52-60) - - - - - 22 (24)
Alexithymia (61+) — - — — — 32 (36)

Note. OC-CDQ-T = Obsessive-Compulsive Core-Dimension Questionnaire (trait version); DOCS = Dimensional Obsessive-

Compulsive Scale; DERS = Difficulty with Emotion Regulation Scale; TAS = Toronto Alexithymia Scale.
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Study 1 (V=90)

Variable 1 2 3 4 5 6 7

1 Trait Harm Avoidance —

2 Trait Incompleteness RiyAka —

3 DOCS Germs/Contamination 18 R ol —

4 DOCS Harm Injury/Bad Luck S5xwE - 3Rk .16 —

5 DOCS Unacceptable Thoughts .20 .01 = 27H* 25% —

6 DOCS Symmetry/Balance/ Just Right' 12 49HE* 18 9%k - 08 —

7 DOCS Total Score ATEREER STEAE ASEEE RO TN o —

8 DERS I (Clarity) 25% 32%* -.02 .14 32%* .16 26%

9 DERS 2 (Goals) A40*F% 19 12 18 22% .00 25%
10 DERS 3 (Impulse) 17 23* .01 -.04 17 21% .16
11  DERS (Strategies) A2xEE - D3* -.03 .19 33 .06 27*
12 DERS (Nonacceptance) A9xEE B 12 26% 28%* 21% 35k
13 DERS Total Score A2kxx 3OR* .04 15 5%k 16 JH*
14 TAS 1 (Identifying) 25% 26% -.07 .19 28 .16 28
15 TAS 2 (Describing) 13 .19 -.01 15 15 .19 26%
16  TAS 3 (External) -.071 -.05 -20 -.06 .01 -.05 -.10
17 TAS Total Score 17 21%* -.08 13 21 13 21%*
18  Current Age -20%* -.06 -.20 -.19 -.04 -.02 -.19
19  First Symptoms -.01 -21% -.16 -.01 .10 -21% -.10
20 Age of Onset -.08 -.15 .01 -.14 -12 -.14 -.18
21  Age First Helped -.10 -.11 .00 -.19 -.14 -.10 -21%
22 Age First Diagnosis -.14 -11 -.16 -.03 -.05 A1 -.05
23 First Symptoms — Current Age -.25% -.01 -.10 -.22% -.07 .08 -.15
24 Age of Onset — Current Age -.18 .02 -.16 -.08 .01 .09 -.05
25  First Symptoms — First Diagnosis -.16 -.07 -.06 -.10 -.12 .19 -.04
26 Age of Onset — First Diagnosis -.07 -.04 -.19 .05 -.02 21 .04
27  First Diagnosis — Current Age -.12 .02 .04 -.12 -.01 -.11 -.10

Note. DOCS = Dimensional Obsessive-Compulsive Scale; DERS = Difficulty with Emotion
Regulation Scale; TAS = Toronto Alexithymia Scale; TP1 = time point 1; TP2 = time point 2.
*p <.05; **p <.01; ***p <001.
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Table A4

Regression Models: Core Dimensions as Predictors for Overt Symptom Dimensions

Regression Statistics

Variable Models R"2 B SE B B t P

DOCS Germs/Contamination 192 - - - - -
Trait HA 0.030 0.079 .04 0.382 704
Trait INC 0.324 0.081 42 3.983 <.001

DOCS Harm/Injury/Bad Luck .349 - - - - _
Trait HA 0.360 0.066 52 5.445 <.001
Trait INC 0.106 0.068 15 1.56 122

DOCS Unacceptable Thoughts ~ .077 - - - - -

Trait HA 0.234 0.087 30 2.701 .008
Trait INC -0.101 0.089 -.13 -1.129 262
DOCS Symmetry/'Just Right' 294 - - - — -
Trait HA -0.037 0.069 -.05 -0.541 .590
Trait INC 0.403 0.071 .56 5.701 <.001
DOCS Total Score 437 - - - - -
Trait HA 0.587 0.145 36 4.044 <.001
Trait INC 0.733 0.15 43 4.897 <.001

Note. DOCS = Dimensional Obsessive-Compulsive Scale; HA = core dimension harm
avoidance; INC = core dimension incompleteness.
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Study 1 Regression Model f Comparisons

Regression £ Values
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Note. Y axis = DOCS dimensions and total score as regression model dependant
variables; x-axis = regression beta coefficients; DOCS = Dimensional Obsessive-
Compulsive Scale; HA = core dimension harm avoidance; INC = core dimension
incompleteness.
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Figure A2

Study 1 Partial Spearman Correlations

Total Overt Symptom Scores

Germs/ Harm/Injury/ Unacceptable Symmetry/

e . Completeness/
Contamination Bad Luck Thoughts . N
\ f / Just nght

o] ]

“— Harm Avoidance Incompleteness —

Note. Spearman partial correlations controlling for the opposite core dimension.
*p <.05; **p <.01; ***p <001.
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Study 2 (N=38)

Demographic Measures Mean SD Min — Max
Age - - -
Current Age (TP2) 35.18 11.36 21-61
Age First Symptoms 10.08 6.2 1-33
Age of Onset (TP1) 15.29 6.32 5-34
Age First Helped 20.92 7.58 7-40
Age First Diagnosis 24.76 9.03 7-47
Elapsed Times - - -
First Symptoms — Current Age (TP2) 25.37 12.1 8§-353
Age of Onset (TP1) — Current age (TP2) 19.89 12.35 3-48
First Symptoms — First Diagnosis 14.95 9.35 0-39
Age of Onset (TP1) — First Diagnosis 9.47 9.3 0-33
First Diagnosis — Current Age (TP2) 10.42 9.91 0-34
n (%)
Biological Sex -
Male 8(21)
Female 29 (76)
Other/Prefer Not to Say 1(3)
Gender -
Man 9 (24)
Woman 27 (71)
Other/Prefer Not to Say 2(5)
Ethnicity -
African/Black/Caribbean 1(3)
Asian (South, Central, East, West) 1(3)
Caucasian/White 34 (89)
Hispanic/Latino 3(8)
Other 1(3)
Prefer Not to say 1(3)
Education -
High School 9 (24)
Post Secondary (University/College) 20 (53)
Graduate Studies (MA, PhD) 9(24)

Note. TP1 = time-point 1; TP2 = time-point 2.
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Study 2 (N = 38; Subset of Study I)

Measures Mean SD Min — Max a=  Possible Range n (%)
Current (TP2) Overt Symptom Dimensions (DOCS)
Germs/Contamination 6.11 6.23 0-19 962 0-20 -
Harm/Injury/Bad Luck 10 6.41 0-20 .960 0-20 -
Unacceptable Thoughts 9.9 6.43 0-19 954 0-20 -
Symmetry/Completeness/'Just Right' 8.26 5.83 0-20 951 0-20 -
DOCS Total Score 34.26 16.67 9-72 930 0-280 -
Cutoff Scores: - - - - - -
Clinical Cutoff (18+; Suggested Diagnostic Threshold) — — — - — 31 (81)
Current (TP2) State Core Dimensions (OC-CDI)
Current State Harm Avoidance 2.22 1.16 0-4 - 0-4 -
Current State Incompleteness 2.35 1 0.25-4 - 0-4 -
Retrospective (TP1) Overt Symptom Dimensions (DOCS)
Germs/Contamination 5.74 7.37 0-20 982 0-20 -
Harm/Injury/Bad Luck 10.95 6.34 0-19 908 0-20 -
Unacceptable Thoughts 7.87 7.8 0-20 971 0-20 -
Symmetry/Completeness/'Just Right' 6.61 5.59 0-17 .943 0-20 -
DOCS Total Score 31.15 14.8 6-61 910 0-80 -
Cutoff Scores: - - - - - -
Clinical Cutoff (18+; Suggested Diagnostic Threshold) — — — - — 31 (81)
Retrospective (TP1) State Core Dimensions (OC-CDI)
Past State Harm Avoidance 2.47 1.34 0-4 - 0-4 -
Past State Incompleteness 2.31 1.14 0-4 - - -
‘Within-Dimension Qualitative Changes (TP1 — TP2)
Yes - - - - - 36 (95)
No - - - - - 2(5)
Difficulty in Emotion Regulation Scale (DERS - 16)
Subscale 1 (Clarity) 5.87 2.67 2-10 910 2-10 -
Subscale 2 (Goals) 11.763 3.09 5-15 .824 3-15 -
Subscale 3 (Impulse) 8.105 3.623 3-15 .838 3-15 -
Subscale 4 (Strategies) 17.4 5.33 5-25 .886 5-25 -
Subscale 5 (Nonacceptance) 10.11 3.59 4-15 .863 3-15 -
DERS - 16 Total Score 53.24 15.78 22 -80 .948 16 — 80 —
Toronto Alexithymia Scale (TAS-20)
Subscale 1 (Identifying Feelings) 20.5 7.93 7-35 915 7-35 -
Subscale 2 (Describing Feelings) 13.763 5.69 5-25 851 5-25 -
Subscale 3 (Externally Oriented Thinking) 18.03 5.26 8§-28 .690 8—-40 -
TAS-20 Total Score 52.29 15.76 20-86 .905 20-100 -
Cutoff Scores: - - - - - -
Non-Alexithymia (< 51) - - - - - 17 (45)
Possible Alexithymia (52-60) - - - - - 9 (24)
Alexithymia (61+) - - - - - 12 (31)
Stressful Life Events Questionnaire
Total Score 16.32 7.16 4-30 739 0-32 -
Treatment History Questionnaire
Medication/Pharmacological 3.605 0.718 1-4 - 0-4 -
Therapeutic/Psychological 2.6 0.775 1-4 - 0-4 -
Treatment History Total Score 6.289 1.113 3-8 - 0-8 -
Estimated Total Years 12.72 11.01 1-35 - - -

Note. OC-CDI = Obsessive-Compulsive Core-Dimension Interview; DOCS = Dimensional

Obsessive-Compulsive Scale; DERS = Difficulty with Emotion Regulation Scale; TAS =

Toronto Alexithymia Scale.
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Study 1 (N = 90)

Study 2 (N = 38)

Measure M SD M SD t D
Age Demographics
Current Age 33.32 11.47 35.18 11.36 0.84 402
Age First Symptoms 9.99 5.69 10.08 6.20 0.08 937
Age of Onset 16.10 6.48 15.29 6.32 0.65 S16
Age First Helped 21.16 7.54 20.92 7.58 0.16 .870
Age First Diagnosis 24.38 8.84 24.76 9.03 0.22 .826
Emotion Regulation - - - - - -
DERS — 16 Total Score  56.55 13.52 53.24 15.78 1.20 231
Alexithymia - - - - - -
TAS — 20 Total Score 53.61 14.97 52.29 15.76 0.45 .654
DOCS Overt Symptoms - - - - - -
DOCS Total Score 32.7 14.02 34.26 16.67 0.54 588

Note. DOCS = Dimensional Obsessive-Compulsive Scale. Two-sample t-tests calculated based
on sample mean, N, and standard deviation.



Table B4

127

Dimension Mean Stability: Significant Mean Change from Time I to Time 2

Mean Comparisons (TP1-TP2)

Measure w Z )4

DOCS Overt Symptom Dimensions - — —
Germs/Contamination 178.0 -0.264 .800
Harm/Injury/Bad Luck 359.5 1.412 .160
Unacceptable Thoughts 177.0 -1.627 .105
Symmetry/Completeness/Just Right’ 190.0 -1.384 .168
DOCS Total Score 346.0 -0.355 728

OC-CDI State Core Dimensions — — -
State Harm Avoidance 412.0 1.589 113
State Incompleteness 291.0 -0.111 918

Note. DOCS = Dimensional Obsessive-Compulsive Scale; OC-CDI = Obsessive-Compulsive
Core Dimensions Interview; TP1 = time point 1; TP2 = time point 2. Mean comparisons made

using Wilcoxon signed-rank tests.

Table B5S

Dimension Mean Stability: Mean Change Scores

Raw Mean Standardized Mean (Z-Score)
Measure Difference (SD) Min-Max Difference (SD)
DOCS Overt Symptom Dimensions - - -
Germs/Contamination 0.37 (6.61) -15-17 0.061 (1.10)
Harm/Injury/Bad Luck -0.95 (7.57) -14-20 -0.157 (1.26)
Unacceptable Thoughts 2.03 (6.95) -14-17 0.336 (1.15)
Symmetry/Completeness/‘Just Right’ 1.66 (6.30) -11-19 0.275 (1.05)
DOCS Total Score 3.11 (17.756) -29-44 -
OC-CDI State Core Dimensions - — -
State Harm Avoidance -0.24 (1.21) -2.75-3 -0.273 (1.37)
State Incompleteness 0.04 (1.12) -2-2.67 0.045 (1.26)

Note. DOCS = Dimensional Obsessive-Compulsive Scale; OC-CDI = Obsessive-Compulsive
Core Dimensions Interview. Positive scores indicate an increase in dimension severity over time.
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Table B6

Dimension Rank-Order Stability

Spearman Test—Retest

Measure s V4

DOCS Overt Symptom Dimensions - -

Germs/Contamination Sl <.001
Harm/Injury/Bad Luck 28 .09

Unacceptable Thoughts .53 <.001
Symmetry/Completeness/ Just right’ 42 .009
DOCS Total Score 41 012

OC-CDI State Core Dimensions - —
State Harm Avoidance .54 <.001
State Incompleteness 46 .003

Note. DOCS = Dimensional Obsessive-Compulsive Scale; OC-CDI = Obsessive-Compulsive
Core Dimensions Interview.

Table B7

Ipsative Stability in the Overt Symptom and Core Dimension Models

Double-Entry Intraclass Pearson
. . Min - .
Dimension Profile ICCpe SD Max r SD Min - Max
Overt Symptom (DOCS) .36 44 -48-.99 0.39 52 -.78 -.99
Core Dimension (State OC-CDI) 40 .69 -98 -1 — — —

Note. DOCS = Dimensional Obsessive-Compulsive Scale; OC-CDI = Obsessive-Compulsive
Core Dimensions Questionnaire. Ipsative profiles have been normed to their respective means,
meaning ICCpk values are controlling for changes in profile elevation. Regular Pearson
correlations not calculated for the core dimensions, as they represent < 3 variables per time
point.
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Significant Exploratory Zero-Order Spearman Correlations
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Profile Stability Mean Difference Scores
Correlate Measures Overt Core DOCS1 DOCS2 DOCS3 DOCS4 State HA State INC

DERS Clarity - - 40* — — - _
DERS Goals - — 40%* 47%* _ _ _ 4Dk
DERS Impulse — — - - - — _ 47
DERS Strategies - - - A44%* 33%* - A41* A40%*
DERS Nonacceptance — — — Q7% - — _ _
TAS Identifying - — — A ¥* - - 47 —
TAS Describing — - - - — _ 35% _
Medication Quality 39% — — — - - — _
Therapy Quality - — - - — — _ _34%
Diagnosis-Current Age (TP2) 34% - - - - - _
Age of Onset (TP1) - First Diagnosis - - - - 33%* — - _
Current Age 35% — — — - - — _

Note. Overt = Overt symptom model dimensions; Core = core dimension model dimensions; DOCS = Dimensional Obsessive-
Compulsive Scale; DOCS 1 = germs/contamination; DOCS 2 = harm/injury/bad luck; DOCS 3 = unacceptable thoughts; DOCS 4 =
symmetry/completeness/‘just right’; HA = core dimension harm avoidance; INC = core dimension incompleteness; DERS = Difficulty
with Emotion Regulation Scale; TAS = Toronto Alexithymia Scale; TP1 = time-point 1; TP2 = time-point 2. Higher correlations in
difference scores suggest lower stability. Table only shows significant correlations. Correlations calculated using Spearman’s rho.

*p <.05; **p <.01; ***p <001.
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Appendix C
The Double-Entry Intraclass Correlation

The double-entry intraclass correlation is a novel approach unique in its ability to
measure the stability of a profile of dimensions at the level of an individual (see Furr
2010; McCrae, 2008; Taylor, 2010). The ICCpk has typically been used in personality
psychology to assess person-level stability across multidimensional profiles such as the
“Big Five” personality inventory (e.g., Atherton et al., 2022; Poier, 2022; Terracciano et
al., 2010). In this analysis, within-person (i.e., across-dimension) profile scores are
correlated from TP1 to TP2 much like a typical Pearson’s test—retest correlation.
However, in the ICCpg, prior to the correlation, the TP2 scores are appended to TP1 and
the TP1 scores to TP2 (Furr, 2010). This analysis returns a Pearson ‘stability coefficient’
(-1-1, with higher values indicating greater stability) that stands as an omnibus measure
of stability in the profile’s shape (i.e., the rank order of the dimensions), scatter (i.e., the
variance of each dimension from the mean), and elevation (i.e., the mean across all
dimension scores; for a more detailed description of each facet, see Furr, 2010).

For this Study 2, individual ICCpk correlation coefficients were generated for
each participant for both the overt symptoms model (i.e., across four dimensions), and
the core dimensions model (across two dimensions). Based on the way the measures
were utilized—where a valid score for the core dimensions relied on symptoms to be
present within the respective DOCS category—any instance where no symptoms were
recorded for the DOCS meant that the score on the OC-CDI for that dimension was
changed to N/A instead of a zero. The core dimension scores for TP1 and TP2 thus

represented an average score for each time point after removing scores for the DOCS
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dimensions with no reported symptoms. That is, if the participant only reported
symptoms in two of the DOCS dimensions at TP1, the OC-CDI scores for that time point
would be based on an average of two values for HA and two for INC, instead of the
typical four. Failure to remove the OC-CDI scores of zero where no DOCS categories
were endorsed, artificially inflated the profile stability of the core dimensions. Prior to
the ICCpk analyses, raw scores for each dimension were also standardized to z-scores
based on their respective dimension means and standard deviations (as recommended by
McRae, 2008, p. 106) which acted to guard against inflated stability coefficients based on
normative trends across dimension means. The resulting correlation coefficients were
then averaged across participants for each model, allowing for a comparison of the
models’ relative stability. Individuals’ personal ICCpg stability coefficients were further
used for the subsequent exploratory analyses.

Due to the propensity of overall OCD symptom severity to wax and wane with
normal environmental changes or life stress (e.g., Adams et al., 2018; American
Psychiatric Association, 2013; Naftalovich et al., 2021), I decided to modify the
approach described by Furr (2010) to control for changes in elevation by centering all
profile scores for the ICCpg by their respective timepoint means. This decision was
reinforced by the observed aggressive effect changes in elevation had on the degradation
of the correlation coefficient (see Furr 2010, figure 3b) and because the research question
is more accurately addressed by observing relational stability among profile factors (i.e.,
how stable their relationships are with each other) than by overall changes in symptom
severity. To be more concise, I decided it more important to measure relational changes

among dimensions—as they are theorized to be uniquely anchored by stable etiological
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factors—than to have measures of stability affected by universal changes in symptom
severity, as symptoms are known to wax-and-wane normally over time and in response to
environmental stressors. Thus, for this analysis, I chose to control for universal symptom
severity change. While I believe that that the ICCpk is the most appropriate tool for this
analysis and controlling for elevation is a required step given this application of the
analysis, the modification mentioned limits direct comparability of findings of stability to
those elsewhere in the literature. These limitations are discussed in Study 2.
Case Examples, and Modifications

The following examples highlight and justify the modifications made to the
ICCpk analyses for this study. Furr (2010) generally advocated the use of a regular
Pearson intraclass correlation between the profile points of TP1 and TP2 as opposed to
the double-entry method. The argument he made was that typically, the most important
variable for determining stability is that of profile shape over time. This might be true for
many research questions or measures. However, the broad theory underlying my research
questions is that specific OCD symptom domains are influenced and/or anchored by
other stable etiological factors (i.e., genetics, neural structure) and therefore, observing
the relationships between all dimension scores within the larger profile models
themselves should also be informative. Figure C1 demonstrates the issues inherent with

considering only profile shape.



133

Figure C1
The Limitations of Only Considering Profile Shape
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Note. Y-axis = dimension severity scores; x-axis = symptom dimensions; TP1 = time
point 1; TP2 = time point 2.

In this example, when only considering shape by using a regular Pearson
correlation, TP1 (1,2,1,1) and TP2 (6,20,6,6) correlate perfectly (» = 1). Looking at these
two profiles, there is clearly unique and informative change happening in dimension 2
compared to the other three dimensions that goes unrecorded. Relatedly, the overall rise
in symptoms altogether go unrecorded when only considering shape. When using a basic
Pearson correlation, despite these changes in the relative relationships between the
dimensions themselves, the correlation is still considered ‘perfect’ because the shape
stays the same for each profile. For this study, I did not consider this outcome to be
optimal, as the resulting coefficients would have been less sensitive to these important
facets of change and would have overestimated and overrepresented the interpretation of
ipsative stability. Furthermore, because the double-entry process requires the opposing
time-point data to be appended to each profile, the ICCpg allows for the same statistical

approach to be used with the two-factor core dimensions profiles, which only have two
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variables at each time point; one for HA and one for INC. Running a basic Pearson
correlation is not feasible with less than three data points in each profile.

The ICCpk is unique in that it considers changes in shape, scatter, and elevation,
which means that it would account for the changes in the relationships of the variables
from the example above. What I found; however, was that change in overall elevation
had an aggressive effect on the resulting correlation coefficients (See Furr, 2010, p. 5 for
more on the individual contribution of each profile characteristic). Figure C2 illustrates
the effect of elevation changes.

Figure C2

The Effect of Changes in Elevation
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Note. Y-axis = dimension severity scores; x-axis = symptom dimensions; TP1 = time
point 1; TP2 = time point 2.

In this example, the shape and scatter are the same for both profiles. TP1(4,8,8,4)
and TP2 (14,18,18,14) only differ in their profile means (i.e., their elevations). Using the
ICCpg, the coefficient returned for this example is » = -.72, which is difficult to interpret
given the purpose of the research question. While the relationship between the

variables—or the profile’s overall structure—remained identical, the symptoms in this
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example show a clear uniform increase over time. The influence that changes in elevation
have over the final stability coefficient in this analysis was overpowering in this example
to the point of driving the resulting correlation statistic far into the negative. With the
known and expected severity fluctuations in symptom course for OCD, I decided that it
would be best to control for changes in elevation by centering each set of profile scores
around their respective means. Not doing so would have strongly underestimated and
underrepresented interpretations of stability. The final example, Figure C3, demonstrates
the modification I made to the original ICCpg approach reported in Furr (2010).

Figure C3

Centering Profiles by their Mean
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Note. Y-axis = dimension severity scores; x-axis = symptom dimensions; TP1 = time
point 1; TP2 = time point 2.

This final example recreates the graph from Figure C1 and centers each time
point by their respective mean. By doing this prior to calculating the ICCpg, the
correlation coefficient is created through consideration of the profiles’ shape and scatter,
while controlling for changes in elevation. In the first example, the Pearson » was 1; the

ICCpk without controlling for elevation would have been r;ccpe = -.41; and the ICCpg
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after controlling for elevation is riccpe = .27. After running numerous models of possible
combinations of TP1 to TP2 scores, I considered this approach the most appropriate for
maintaining meaningful and interpretable correlations, while still maintaining sensitivity
to between-dimension relationship change within the profile over time. Because overall
changes in symptom severity were not important for answering the specific research

question, the ICCpg analyses were conducted using this final method.
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Appendix D

Study Advertisement

We Want to Hear Your Story of
Obsessive-Compulsive Disorder

Researchers at Trent University would like to
learn more about your experience with OCD

OCD symptoms can look This study has two parts:
different f(-)r eac_h persoi: 1) A package of online self-
Our study is designed to report questionnaires.
examine how symptoms are 2) An online interview to
experienced at different provide an in-depth and

personalized understanding

points in life, and how they - -
’ i of your experience with
... relatetopersonality traits OCD.
=" and certain experiences,

" including treatment history
h and key life events.

This research is open to...

o Those 18 years of age or older

¢ Those with a prior diagnosis
for OCD

Each part will take approx. 30-40 minutes.

Your participation and unique perspective makes it possible
to better understand this complicated disorder

bit.ly/ TrentOCDStudy

— If you are interested in participating or wish to learn more about
= this study, please follow the supplied link or use the QR code.
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Appendix E
Created and Modified Measures
Life Events Questionnaire

Measure Prompt
“Thinking back to the time period between when your obsessive-compulsive symptoms
first became problematic enough to interfere with your normal functioning until now,
please identify and rate the following experiences, if applicable, based on how negative
(e.g., stressful, painful, unpleasant, overwhelming) the experience was for you.”
Stressful Life Events

1. A painful break-up with a boyfriend/girlfriend, partner, or spouse

2. A serious problem at school or at work

3. The death of someone close to you

4. The illness of someone close to you

5. The divorce or separation of your parents

6. A serious money problem

7. A serious health problem (i.e., personal)

8. Other
Scoring Metric

e Not applicable — 0

e Not very negative —1

e Negative but manageable — 2

e Negative to the point of being disruptive — 3

e Extremely negative — 4
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Scores are only applicable if the event happened during the targeted time frame
(i.e., age of onset [TP1]—current day [TP2]). If participants experienced many examples
within the categories above (e.g., multiple problems at school or work), they were
instructed to speak to the one that was the most affective. Scores from each item were
summed to create an overall stressful life events score (0—32) which represents a rough
estimate of the breadth and subsequent severity of numerous experienced stressful live

events.
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Treatment History Questionnaire

Measure Prompt

“The following three questions will ask about your treatment history. You do not need to

provide any specifics beyond what you are comfortable with. Specifics, such as names of

certain medications, are acceptable answers but not required. If you cannot remember

specific names or are more comfortable speaking to the class of medication (e.g., SSRI),

you may choose to do so.”

Treatment History Questions

1.

Pharmacological Supports. “Within this time period [TP1-TP2], have you
regularly taken (i.e., more than once) any medications, recreational drugs, or
supplements — formally prescribed or otherwise — to purposefully attend to,
control, lessen, or support your OCD or OCD-related symptoms? If so, what were
they?”

Psychological Supports. “Within this time period [TP1-TP2], have you regularly
utilized (i.e., more than once) any therapy, social support (group or singular), or
other therapeutic modalities — formally prescribed or otherwise — to purposefully
attend to, control, lessen, or support your OCD or OCD-related symptoms? If so,
what were they?”

Overall Time Spent Utilizing Supports. “Overall, combining the methods
mentioned above: how many years, in total, have you actively utilized treatment

to purposefully attend to, or control, your OCD or OCD-related symptoms?”’
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Scoring Metric
Scoring of the qualitative answers from questions 1 and 2 utilized a coding
system based on a 4-point Likert scale:
e No resources used — 0
e Non-psychiatric/psychological resources used (e.g., recreational
drugs/supplements; religious/social support) — 1
e Psychiatric/psychological resources used but not considered first-line approaches
for OCD (e.g., benzodiazepines; emotion-focused therapies) — 2
e Psychiatric/psychological resources used that represent first-line approaches for
OCD (e.g., selective-serotonin reuptake inhibitors; exposure therapies with
response prevention) — 3
e Multiple psychiatric/psychological resources used that represent first-line
approaches for OCD — 4
Scores from these questions were considered separately (i.e., Pharmacotherapy and
Psychotherapy; 0-4) and combined as a total treatment quality score (0-8). Question 3

was recorded directly as participants answered it.



