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Abstract

Interoceptive sensibility (1S) refers to the subjective experience of perceiving and being aware of
one’s internal body sensations, and is typically evaluated using self-report questionnaires or
confidence ratings. Here we evaluated IS in 81 patients with OCD and 76 controls using the
Multidimensional Scale of Interoceptive Awareness (MAIA), which contains 8 subscales assessing
adaptive and maladaptive responses to sensation. Compared to controls, OCD patients showed
hyperawareness of body sensations. Patients also demonstrated a more maladaptive profile of IS
characterized by greater distraction from and worry about unpleasant sensations, and reduced
tendency to experience the body as safe and trustworthy. These findings were independent of
medication status and comorbidities in the patient group. Correlational analyses showed that
subscales of the MAIA were differentially associated with OCD symptom dimensions. These
findings indicate that patients with OCD show abnormality of IS that is independent of
confounding factors related to medication and comorbidities and associated with different OCD
symptom dimensions. Future work would benefit from examining neural correlates of these effects
and evaluating whether dimensions of IS are impacted by treatments for the disorder.

Introduction

Interoception is the process by which individuals detect, integrate, and interpret signals from
within the body (Khalsa et al., 2018; Tsakiris & Critchley, 2016). Physical sensations from
visceral and somatic sources provide an integrated sense of the physiological condition of
the body that is critically important for maintaining homeostasis (Craig, 2002; Critchley &
Harrison, 2013; Khalsa et al., 2018; Paulus & Stein, 2010). These sensations motivate
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behavior and influence perception, attention, decision-making, and emotional processes
(Craig, 2002; Singer, Critchley, & Preuschoff, 2009; Tsakiris & Critchley, 2016). It is,
therefore, not surprising that altered interoceptive processes have been reported in many
psychiatric conditions, including anxiety, depression, addiction, psychosis, and anorexia
(Ardizzi et al., 2016; T. A. Brown et al., 2017; Khalsa et al., 2018; McKay, Kim, Mancusi,
Storch, & Spankovich, 2018; Paulus & Stein, 2010; Tsakiris & Critchley, 2016).

Obsessive-compulsive disorder (OCD) is a chronic and often debilitating disorder that
occurs in 2 to 3% of the global population (Kessler, Petukhova, Sampson, Zaslavsky, &
Wittchen, 2012; Ruscio, Stein, Chiu, & Kessler, 2010). OCD is characterized by the
presence of obsessions (i.e. recurrent, intrusive urges or thoughts that cause distress) and/or
compulsions (i.e. time-consuming and repetitive behaviors or mental rituals that are
performed to reduce anxiety caused by obsessions). While there is a wide variety of
idiosyncratic obsessions and compulsions experienced in OCD, more common symptoms
include fears of contamination with washing/cleaning compulsions, fears of being
responsible for harm with checking behaviors, taboo or disturbing thoughts involving sexual
or religious themes, and concerns over symmetry and the need for things to be “just right”
with ordering and arranging compulsions (Abramowitz, Franklin, Schwartz, & Furr, 2003;
Denys, de Geus, van Megen, & Westenberg, 2004; Pinto et al., 2007).

Studies examining whether OCD patients correctly perceive what is going on in their body
(“interoceptive accuracy”) have yielded mixed results. Interoceptive accuracy is frequently
assessed using heartbeat detection tasks where participants count the number of times their
heart beats over a period of several seconds, which is then compared to actual heart rate
output from electrocardiogram or plethysmography to determine accuracy. Two studies
recently assessing interoceptive accuracy in this manner reported both increased (Yoris et al.,
2017) and decreased (Schultchen, Zaudig, Krauseneck, Berberich, & Pollatos, 2019)
detection accuracy in patients with OCD compared to controls. Although it is unclear why
these studies produced different findings, it is possible that variations of the heartbeat
detection tasks utilized — with Yoris et al (2017) having participants tap their hand in
synchrony with their own heartbeat and Schultchen et al. (2019) having participants silently
count their heartbeats — contributed to this discrepancy.

In addition to interoceptive accuracy, one can also measure an individual’s perceived
sensitivity to, and awareness of, internal body sensations (“interoceptive sensibility”; IS),
which is typically evaluated using self-report questionnaires or confidence ratings (Garfinkel
& Critchley, 2013). Interoceptive accuracy is not necessarily correlated with 1S (Call,
Ambrosini, Picconi, Mehling, & Committeri, 2015; Ferentzi, Horvath, & Koteles, 2019;
Garfinkel & Critchley, 2013; Garfinkel, Seth, Barrett, Suzuki, & Critchley, 2015; Meessen et
al., 2016), and to our knowledge no prior studies have investigated 1S in OCD patients.
Several questionnaires that have been used to evaluate IS include the Body Perception
Questionnaire (Porges, 1993), Body Awareness Questionnaire (Shields, Mallory, & Simon,
1989), and the Self Awareness Questionnaire (Longarzo et al., 2015). These questionnaires
generally evaluate the tendency to perceive, notice, and be aware of body sensations.
However, IS is a multifaceted construct that also includes how sensations are interpreted,
regulated, and used to inform behavior (Mehling, 2016; Mehling et al., 2012). The different
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ways in which individuals respond to body sensations may be relevant for psychiatric
disorders and treatment. For example, experiencing emotional distress or worry about
uncomfortable or painful body sensations is thought to be maladaptive and is generally
associated with anxiety, hypochondriasis, and somatization disorders (Mehling, 2016;
Porges, 1993). By contrast, the tendencies to experience the body as safe and trustworthy
and to regulate emotional responses through attention to the body are more adaptive and are
incorporated into mindfulness approaches to improving mental health (Hanley, Mehling, &
Garland, 2017; Tsur, Berkovitz, & Ginzburg, 2016). As such, a multidimensional approach
to characterizing IS in OCD may help further our understanding of interoception in the
disorder particularly in relation to adaptive and maladaptive responses to the body.

Even though there is no published work on IS in OCD, past studies examining anxiety
sensitivity (AS) in OCD may provide insight into interoception in the disorder. AS involves
fear of anxiety-related body sensations (for example, rapid heart rate, shortness of breath,
sweating) in relation to beliefs regarding the negative physical, cognitive, and social
consequences arising from the sensations (Blakey & Abramowitz, 2018; Blakey,
Abramowitz, Reuman, Leonard, & Riemann, 2017; Reiss & McNally, 1985). AS is
associated with OCD symptom severity in individuals diagnosed with the disorder (Blakey
& Abramowitz, 2018; Calamari, Rector, Woodard, Cohen, & Chik, 2008). Greater fear of
the physical consequences of anxiety-related hyperarousal symptoms (“AS-Physical”) is
associated with increased contamination and symmetry/ordering/“not-just-right” symptoms
in both OCD patients (Poli, Melli, Ghisi, Bottesi, & Sica, 2017) and non-clinical college
students (Wheaton, Mahaffey, Timpano, Berman, & Abramowitz, 2012).

The relationship between symmetry/ordering/*“not-just-right” symptoms and AS is
consistent with other findings associating this symptom dimension in OCD with behavioral
and neural aspects of interoception. Patients with symmetry/ordering/*“not-just-right”
symptoms report urges to engage in repetitive behaviors in order to resolve feelings of
incompleteness or discomfort arising from the sensation that things are “not just right”
(Coles, Frost, Heimberg, & Rheaume, 2003; Taylor, 2014). These symptoms are part of a
larger category of OCD symptoms called “sensory phenomena” (Leckman, Walker,
Goodman, Pauls, & Cohen, 1994), which are aversive or distressing sensations or
perceptions that drive repetitive behaviors in addition to, or instead of, fear of harm (Cohen
& Leckman, 1992; Ferrao et al., 2012). Sensory phenomena, including symmetry/ordering/
“not-just-right” symptoms, are common in Tourette’s disorder (Leckman et al., 1994;
Miguel et al., 2000), where repetitive behaviors are frequently driven by the buildup of a
physical urge (premonitory urge) (Leckman, Walker, & Cohen, 1993; Reese et al., 2014).
Prior work has shown that a premonitory urge to tic is associated with increased
interoceptive awareness (in the form of greater accuracy during heartbeat detection) (Ganos
et al., 2015), and there is overlap between neural mechanisms of interoception and those
associated with sensory phenomena in OCD including the insula and somatosensory cortex
(C. Brown et al., 2019). These data, along with past work on AS, suggest that greater
sensitivity to body sensations may be related to sensory-based symptoms in OCD.

In the present study, we investigated different aspects of IS in a sample of patients with OCD
and healthy controls, and evaluated the associations between IS and OCD symptom
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dimensions. Based upon the literature described above, we hypothesized that patients would
demonstrate a more maladaptive profile of IS compared to controls, which may be more
prominent in OCD dimensions associated with more physical symptoms/sensory phenomena
(i.e. the symmetry/ordering/“not-just-right” symptom dimension).

Subjects and Procedure

The study protocol was approved by the Institutional Review Boards at the Icahn School of
Medicine at Mount Sinai (ISMMS), Nathan Kline Institute for Psychiatric Research (NKI),
and New York University School of Medicine (NYUSoM). All subjects provided written
informed consent prior to the initiation of data collection and received monetary
compensation for their time. The dataset described in this paper is part of a larger set of
neuroimaging studies including a clinical drug trial.

Subjects were recruited at three locations between May 2014 and September 2019. Eighty-
eight patients with OCD participated within that time frame (25 were recruited at ISMMS,
19 at NKI, and 44 at NYUSoM). Eighty-two healthy controls also completed the study (69
were recruited at ISMMS, 6 at NKI, and 7 at NYUSoM). Data from 7 OCD patients and 6
controls were excluded (7 patients and 2 controls were excluded as outliers for having scores
that exceeded 1.5 times of the interquartile range (IQR) below the 25™ percentile (i.e. lower
than 25t percentile - 1.5*IQR) or above the 75! percentile (i.e. higher than 75t percentile +
1.5*IQR) on any subscale of the MAIA; 1 control dropped out of the study and 3 controls
met study exclusion criteria after questionnaire completion). Final data were analyzed from
81 OCD patients and 76 controls. All patients met DSM-5 criteria for OCD and were
excluded for lifetime presence of a bipolar disorder, schizophrenia spectrum disorder, or
moderate or severe alcohol or substance use disorder. These exclusionary criteria were
applied because they would affect ability to participate in the larger neuroimaging studies
from which this sample was drawn. Twenty-six out of the 81 patients (32%) had no Axis 1
comorbidities; the remaining 55 patients (68%) had at least one current comorbid Axis |
disorder including generalized anxiety disorder (n = 29), panic disorder (n = 16), excoriation
disorder (n = 10), social anxiety disorder (n = 9), agoraphobia (n = 9), attention deficit
hyperactivity disorder (n = 9), and body dysmorphic disorder (n = 8). Less frequent current
comorbidities included illness anxiety disorder (n = 5), alcohol use disorder (mild, n = 5),
trichotillomania (n = 5), hoarding disorder (n = 4), Tourette’s disorder (n = 3), substance use
disorder (mild, n = 3), major depressive disorder (n = 3), binge eating disorder (mild, n = 3),
persistent tic disorder (n = 2), somatic symptom disorder (n = 2), and post-traumatic stress
disorder (n = 2). Thirty-eight of the 81 patients (47%) were not taking psychotropic
medications; the remaining 43 patients (53%) were taking antidepressants targeting
monoaminergic neurotransmission (n = 39), benzodiazepines as needed (n = 10), stimulants
(n = 4), atypical antipsychotics (n = 5), anticonvulsants (n = 4), and psychoactive
antihypertensives (n = 2). Diagnoses were made by a trained rater using the Mini
International Neuropsychiatric Interview (M.I.N.I., (Sheehan et al., 1998).

IS was measured using the MAIA (Mehling, 2016; Mehling et al., 2012), which includes 32
questions assessing 8 dimensions of IS previously identified through factor analysis: 1)
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tendency to notice or become aware of body sensations (“noticing’; 4 items), 2) tendency to
not distract oneself from sensations of pain or discomfort (“not-distracting”; 3 items), 3)
tendency to not worry about or experience emotional distress in response to sensations of
pain or discomfort (“not-worrying’; 3 items), 4) ability to sustain and control attention to
body sensations (“attentional control”; 7 items), 5) awareness of the link between emation
and body sensations (*“emotional awareness’; 5 items), 6) ability to regulate negative
emotion through attention to body sensations (“se/f-regulation’’; 4 items), 7) tendency to
listen to body sensations for insight into emotion and guide behavior (“/istening”; 3 items),
and 8) tendency to experience the body as safe and trustworthy (“frusting’; 3 items). The
MAIA was designed to distinguish between adaptive and maladaptive forms of IS (Mehling,
2016). Noticing and emotional awareness subscales are considered ambiguous and can be
classified as either adaptive or maladaptive (Mehling et al., 2009). Higher scores on
attentional control, self-regulation, listening, and trusting subscales reflect a mindful style of
attention and are considered adaptive, while increased distraction (i.e. lower scores on not-
distracting) and worrying (i.e. lower scores on not-worrying) over unpleasant body
sensations are considered non-mindful and maladaptive (Goubert, Crombez, Eccleston, &
Devulder, 2004; Mehling, 2016; Mehling et al., 2009). The MAIA has construct validity
with other measures of body awareness, mindfulness, and emotion regulation (Mehling,
2016; Mehling et al., 2012), and has overall acceptable internal-consistency reliability with
Cronbach’s alpha ranging between 0.66 to 0.82 for the subscales. Alphas for five out of
eight subscales (emotional awareness, listening, trusting, attentional control, and self-
regulation) were greater than 0.70, and all item-subscale correlations were between 0.35 to
0.74 (Mehling et al., 2012).

To determine if IS was related to severity of OCD symptom dimensions, OCD patients
completed the DOCS (Abramowitz et al., 2010), which is a self-report scale where patients
rate ‘time occupied’, ‘avoidance’, ‘distress’, ‘interference’, and ‘difficulty disregarding/
resisting’ for four categories of OCD symptoms: 1) concerns about germs and
contamination; 2) concerns about responsibility for harm, injury, or bad luck; 3)
unacceptable or taboo thoughts (e.g. about sex, immorality, or violence); and 4) concerns
about symmetry, completeness, and the need for things to be “just right”.

Data Analysis

Primary analyses focused on the difference between OCD patients and controls on each of
the 8 MAIIA subscales, and, within patients, the relationship between MAIA scores and
severity of OCD symptom dimensions. Correlational analyses explored associations between
MAIA subscales and demographics variables (age, education, and sex) within the entire
sample. Analyses-of-variance (ANOVAS) examined group differences between the
subscales; analyses-of-covariance (ANCOVAS) included covariates specifying sex, age,
and/or education for MAIA subscales that were significantly correlated with these variables.
Shapiro-Wilk tests of normality conducted on the residuals from ANOVAs/ANCOVAs
indicated that all subscales except not-distracting and not-worrying exhibited a non-normal
error distribution. Although the ANOVA framework is typically considered appropriate
when sample sizes are sufficiently large (e.g., n > 50) even when errors are non-normal (Pek,
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Wong, & Wong, 2017), we also report replications from non-parametric Mann-Whitey U
tests.

In addition to the primary analysis of group effects, we conducted 2 x 2 between-subjects
ANOVAs to determine whether the presence of Axis | comorbidities (+/-) and/or current use
of psychotropic medication (+/-) were related to subscale scores in OCD patients. To
determine whether IS was differentially related to OCD symptom dimensions, Pearson’s
correlations were performed between MAIA subscale scores and severity scores for each of
the 4 symptom dimensions on the DOCS, with partial correlations controlling for sex, age,
and/or education where appropriate.

Results

Demographics and clinical information

There were no significant group differences in demographic variables, including age
(Mcontrots = 31.0, SDeonirors = 10.1; Mocp = 34.1, SDocp = 12.6), years of education
(Mcontrots= 15.9, SDcontrols = 2.0; Mocp=15.8, SDocp = 2.0), and sex (Controls: 37
males, 39 females; OCD: 28 males, 55 females), all p> .05 (Table 1). Clinical information
for the patient sample is also shown in Table 1.

IS in relation to age, education, and sex in the entire sample

Within the entire sample, noticing and emotional awareness subscales were both positively
correlated with age (Pearson’s r=.18, p=.017 and r= .16, p=.043, respectively). Not-
distracting was negatively correlated with education (r=-.19, p=.012) and greater among
males than females ({165) = 2.19, p=.030). No other subscale scores were related to age,
education, or biological sex.

Group differences in IS dimensions

ANOVAs comparing OCD patients with controls revealed significant differences on 6 of the
8 subscales. Compared to controls, OCD patients reported increased roticing, distracting
(lower scores on not-distracting), worrying (lower scores on not-worrying), emotional
awareness, listening, and decreased frusting of their body sensations, all p< .05 (Table 1).
Patients and controls did not differ in attentional control and self-regulation. Mann-Whitney
U tests confirmed these differences using non-parametric analyses (p < .002 for all subscales
except listening, where p=.050). Group differences in noticing, emotional awareness, and
not-distracting remained even after including relevant demographic variables as covariates in
ANCOVA analyses; noticing (controlling for age), emotional awareness (controlling for
age), and not-distracting (controlling for sex and education), p < .001 (Table 1, Figure 1).

Effects of comorbidities and medication on IS

Among the 43 medicated OCD patients, 34 had at least one Axis 1 comorbidity and 9 did
not. Among the 38 unmedicated OCD patients, 21 had at least one comorbidity and 17 did
not. Six two-way between-subjects ANOVASs were conducted to evaluate the effects of
medication status and comorbidity on MAIA subscales that showed group differences. A
main effect of comorbidity was found for the frusting subscale, such that patients with an
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Axis | comorbidity reported a reduced tendency to experience their body as safe and
trustworthy than those without a comorbidity (A1,77) = 14.27, p< .001) (Figure 2). There
were no other significant main effects, although there was a trend towards medicated
patients showing increased noticing than unmedicated patients (AH1,77) = 3.82, p=.054).

Relationship between IS and obsessive-compulsive symptom dimensions

Within OCD patients, older age was associated with increased distracting (r=-.23, p=
0.042) and increased trusting (r= .28, p=.010), and females reported greater noticing than
males ({79) = 2.7, p=.010). These demographic factors were used as covariates for
correlations with the relevant subscales.

There was a positive correlation between noticing and symptoms related to symmetry,
completeness, and “not-just-right” experiences (partial = .27 [controlling for sex], p=.014)
as well as for concerns about responsibility for harm (partial 7= .24 [controlling for sex], p
=.030) (Figure 3). Greater worrying was also associated with increased concerns about
responsibility for harm (r=-.32, p=.004) and with increased concerns about germs and
contamination (r=-.23, p=.043). Finally, greater distracting was associated with more
symptoms related to unacceptable and taboo thoughts (partial 7= -.25 [controlling for age],
p=.027). No other subscales were significantly correlated with severity scores of the
different OCD dimensions.

Discussion

The present study compared dimensions of IS between patients with OCD and controls and
probed for relationships with OCD symptom dimensions. Patients not only reported an
increased tendency to notice and be aware of body sensations and increased awareness of the
link between emotion and the body — two IS dimensions not considered to be intrinsically
adaptive or maladaptive (Mehling, 2016) - when compared to controls, they also showed a
more maladaptive profile characterized by greater distraction from and worry about
uncomfortable or painful sensations and reduced tendency to experience the body as safe
and trustworthy. In terms of the purported adaptive aspects of IS, patients with OCD showed
greater tendency to listen to the body for insight and guidance, although this effect was
weaker than those found for other IS dimensions, and no significant group differences were
found for the ability to control attention and regulate emotion through attention to the body.
IS effects were not related to the presence of comorbidities or medication in the OCD group,
with the exception of the trusting dimension, where patients with comorbidities reported
significantly less trusting of the body than those without comorbidities. We also found that
certain dimensions of IS were preferentially related to OCD symptom dimensions, with the
noticing/awareness dimensions related to both symmetry/“just-right” symptoms as well as
responsibility for harm symptoms. An increased tendency to worry about uncomfortable
sensations was also related to responsibility for harm symptoms, as well as to contamination
symptoms. Contrary to expectations, severity of symptoms related to unacceptable and taboo
thoughts were also related to IS, such that increased tendency to distract from sensation was
associated with greater severity of these symptoms. Overall, these data indicate that OCD
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patients show abnormal subjective IS characterized by a pattern of increases in maladaptive
and other aspects of interoception.

Although few studies have investigated interoception in OCD, one prior study did find better
interoceptive accuracy in the form of improved heartbeat detection accompanied with
overactive electrophysiological markers of interoception in patients with OCD (Yoris et al.,
2017), consistent with the present findings of increased noticing and awareness of body
sensations. However, another study found that OCD patients were less accurate than controls
when detecting their heartbeat (Schultchen et al., 2019). The current study cannot resolve
this discrepancy as interoceptive accuracy and sensibility (i.e. subjective sensitivity to
sensations) are often not related (Garfinkel et al., 2015; Meesen et al., 2016). However, the
present findings of increased IS in OCD patients is consistent with studies in other
internalizing disorders reporting greater subjective sensitivity to body sensations (T. A.
Brown et al., 2017; Limmer, Kornhuber, & Martin, 2015; Olatunji, Deacon, Abramowitz, &
Valentiner, 2007).

When examining the relationship between 1S and OCD symptoms, there was a positive
relationship between the noticing/awareness dimension of IS and severity of symptoms in
the symmetry, completeness, and need for things to be “just right” category. Symptoms
related to this symptom dimension are among the primary symptoms that comprise “sensory
phenomenon” (SP). Approximately 70% of OCD patients experience some form of SP, with
30-40% of patients reporting aversive or uncomfortable body sensations (tactile or
muscular/skeletal) that immediately precede or accompany their compulsions (Ferréo et al.,
2012; Lee et al., 2009; Shavitt et al., 2014). OCD patients with touching, counting, and other
repeating behaviors often report sensory-based urges preceding or occurring at the same
time as these repetitive behaviors (Lee et al., 2009; Shavitt et al., 2014). Ordering and
arranging compulsions are frequently performed until the patient achieves the sensation or
perception that things are “just right” (Ferrao et al., 2012; Rosario et al., 2009). It has been
suggested that some of these experiences could be related to altered interoceptive processes
(C. Brown et al., 2019; Stern, 2014) subserved by activation of the insula (Aziz et al., 1997;
Craig, 2002; Critchley, Wiens, Rotshtein, Ohman, & Dolan, 2004; Ibanez, Gleichgerrcht, &
Manes, 2010); the present findings are consistent with prior work showing that anxiety
sensitivity is related to symmetry/ordering/“not-just-right” symptoms (Poli et al., 2017;
Wheaton et al., 2012) and further support our hypothesis that IS may be related to at least
some sensory-based symptoms in OCD.

In addition to the relationship between the noticing dimension of IS and symmetry/ordering/
“not-just-right” symptoms, both noticing and worrying dimensions were associated with
greater responsibility for harm symptoms. These symptoms primarily involve fear of causing
a bad event or harm to oneself or someone else, with repeated checking that the dreaded
event did not occur. These data are consistent with the idea that interoception is also related
to fear processing (Katkin, Wiens, & Ohman, 2001; Van Diest, 2019), highlighting the fact
that aspects of IS are related to a variety of types of OCD symptoms.

OCD patients who showed increased tendencies to distract from unpleasant body sensations
also had more symptoms related to taboo and ‘unacceptable’ thoughts and images related to
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violence, immorality, and sex. Some research suggests that distraction is maladaptive and
counter-productive (Goubert et al., 2004; Mehling, 2016), while other notes therapeutic
benefits to distraction that help regulate aversive emotion (Bjureberg et al., 2018; Najmi,
Riemann, & Wegner, 2009). Drawing information from the field of mindfulness,
interoception can be adaptive when one applies a meta-cognitive attitude when processing
internal body sensations (Craig, 2002; Mehling et al., 2012) and utilizes the information
derived from the body to update expectations about sensations (Craig, 2009; Duquette &
Ainley, 2019; Gibson, 2019). Interestingly, the accompanying cognitive state influences
whether distraction is beneficial or not (Wolgast & Lundh, 2017): Distraction appears to be
beneficial if it is done for the purpose of temporarily postponing an experience and being
willing to encounter the avoided state in the near future (“distracting-acceptance™) (Wolgast
& Lundh, 2017). In contrast, distraction for the purpose of avoiding a distressed emotion or
state altogether (“distracting-avoidance”™) is considered maladaptive (Wolgast & Lundh,
2017). Given this context, we speculate that the use of distraction from uncomfortable
sensations in OCD might align more with distracting-avoidance and could therefore be
considered maladaptive.

The internal-consistency reliability of the MAIA subscales are generally acceptable.
Psychometric analysis for the MAIA (Mehling et al., 2012) found that Cronbach’s alpha fell
below 0.70 for three subscales (noticing, not-distracting, not-worrying), suggesting lower
internal consistency (Taber, 2018). However, the Cronbach alpha is sensitive to the number
of items within the scale (Cortina, 1993), and item-scale correlations can provide additional
information on internal consistency (Hinkle, Jurs, & Wiersma, 1988). For all subscales on
the MAIA, items correlate reasonably well with their respective subscales (all item-scale
correlations > .30) (Nunnally, 1994), suggesting that the internal consistency reliability of
the MAIA are within acceptable limits. In the time since this study was conducted, the
MAIA-2 has been released, which shows some improvements on the scale psychometrics
(Mehling, Acree, Stewart, Silas, & Jones, 2018).

Our findings may have implications for the treatment of OCD. The increased IS endorsed by
patients in our sample, specifically the increased distress or worry over uncomfortable body
sensations (not-worrying subscale), appear consistent with the clinical presentation of
anxiety sensitivity (AS). This tendency to be more aware of sensations and to worry about
sensations, coupled with the reduced experience of the body as safe and trustworthy, could
potentially impede cognitive behavioral therapy if patients use aversive sensations as
evidence to support maladaptive interpretations of intrusive thoughts (Blakey &
Abramowitz, 2018). Furthermore, hypervigilance to physical sensations may intensify the
distress/discomfort that patients experience during exposure and response prevention (ERP),
and hinder patients’ confidence in their ability to deal with exposures, thereby increasing
resistance (Blakey & Abramowitz, 2018). Moreover, the tendency of patients to use
distraction as a coping mechanism for uncomfortable physical sensations may reduce the
likelihood of enduring the distress required to successfully complete a course of ERP
(Abramowitz, Blakey, Reuman, & Buchholz, 2018; Blakey & Abramowitz, 2018). Overall,
our data provide support for the recommendations of Blakey & Abramowitz (2018) that
clinicians should integrate interoceptive exposure into treatment and design concrete triggers
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to challenge OCD-related beliefs about body sensations (Blakey & Abramowitz, 2018;
Craske et al., 2008).

There are several limitations to our study. First, the MAIA and DOCS are both self-report
scales, and are therefore susceptible to individual biases, a limitation inherent to most self-
report scales. In addition, although not an aim of this study, we did not assess interoceptive
accuracy, and are therefore unable to draw conclusions regarding the relationships between
objective and subjective interoception. Our study findings may be limited in generalizability
as OCD patients with comorbid conditions such as bipolar disorder, schizophrenia spectrum
disorder, and alcohol or substance use disorders were excluded from participation.
Furthermore, even though the 79% of patients who were taking psychotropic medications
were using serotonin reuptake inhibitors (SSRIs or SNRISs), others were using medications
from other drug classes (e.g. tricyclic antidepressants, benzodiazepines, stimulants, atypical
antipsychotics), which may limit reliable conclusions about medication effects on IS.
Despite these limitations, to our knowledge this is the first study to report on IS in a sample
of patients with OCD, where we found that patients were hyperaware of body sensations and
had a more maladaptive profile of IS that was differentially related to OCD symptom
dimensions. Additional efforts would help further elucidate 1S in OCD, including work
investigating neural mechanisms, evaluating the interactions between MAIA subscales, and
testing whether dimensions of IS are impacted by treatments for the disorder.
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. Increased awareness of body sensations in OCD patients than controls.

. OCD showed a more maladaptive profile of interoceptive sensibility than
controls.

. Aspects of interoceptive sensibility were differentially related to types of
OCD symptoms.

. Altered interoception in OCD was independent of medication and
comorbidity.

. Interoception may be related to sensory-based symptoms and harm avoidance
in OCD.
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Figure 1:
Average scores on all eight subscales of the MAIA in 76 healthy controls and 81 patients

with OCD. Demographic variables (age, biological sex, education) were included as
covariates for subscales that were significantly associated with these variables. Marginal
means are presented for subscales where covariates were applied. Significant group
differences are indicated with asterisks.

*p<.05, **p<.001.

A Covariates include age.

B Covariates include biological sex and education.
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Figure 2:
Average scores in OCD patients on the six subscales of the MAIA that showed group

differences based on medication and comorbidity status.

Sample sizes: Med— Comorbid- (n = 17), Med- Comorbid+ (n = 21), Med+ Comorbid- (n
=9), Med+ Comorbid+ (n = 34), Controls (n = 76).

Abbreviations: Med-, unmedicated; Med+, medicated; Comorbid—, without Axis 1
comorbidity; Comorbid+, with at least an Axis 1 comorbidity.

** p<.001 for the main effect of comorbidity.
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Figure 3:

Scatterplots showing the associations between MAIA subscales and obsessive-compulsive
symptom dimensions using the DOCS within the patient sample (n = 81). Only significant
correlations are presented (all p < .05). Partial regression plots display the relationship

between MAIA subscale and DOCS dimension after regressing out effects of demographic
variables where necessary.

J Obsessive Compuls Relat Disord. Author manuscript; available in PMC 2021 October 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Engetal.

Page 19

Abbreviations: MAIA, Multidimensional Assessment of Interoceptive Awareness; DOCS.
Dimensional Obsessive-Compulsive Scale.
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