Psychology Research and Behavior Management Dovepress
Taylor & Francis Group

REVIEW

The Etiology, Assessment and Treatment of
Compulsive Checking: A Review

Sisi Guo, Mina Yadegar (), Helen Khaw, Susanna Chang

UCLA Semel Institute for Neuroscience and Human Behavior, Los Angeles, CA, USA

Correspondence: Sisi Guo, Email sisiguo@mednet.ucla.edu

Abstract: Checking is the most reported compulsion of Obsessive-Compulsive Disorder (OCD), impacting 80% of individuals with
the psychiatric condition. In this narrative review, we describe the theoretical conceptualization and empirical research of compulsive
checking to highlight advancements and limitations in our current understanding of OCD. In terms of etiology, research shows that
anxiety, uncertainty and inflated responsibility elicit checking, which in turn negatively impact memory confidence and higher-level
cognitive functions. In addition, compulsive checking is linked to altered neural activities in the brain’s subcortical regions. Although
these studies have their methodological limitations, they collectively highlight the behavioral, cognitive and neurobiological under-
pinnings of OCD. In terms of assessment of compulsions such as checking, there is a suite of empirically validated tools that range
from standardized diagnostic interviews to self-report measures. Recent innovations also include experimental and technology-assisted
assessment tools. Finally, in terms of treatment, Exposure and Response Prevention (ERP) is the most empirically supported
intervention for OCD that is supported by habituation and inhibitory learning models. There is preliminary support for cognitive
therapy to target specific symptoms such as compulsive checking. However, more rigorous testing is warranted to determine its
efficacy and mechanism of change.
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Introduction

Obsessive-compulsive disorder (OCD) is one of the most common and debilitating psychiatric conditions, impacting
1-3% of the population in the US and globally.'* The defining features of OCD are recurrent and unwanted thoughts,
images or urges known as obsessions and repetitive physical or mental acts performed in response to the obsessions
known as compulsions. Among the broad repertoire of OCD symptoms, checking is the most reported compulsion.
Approximately 80% of individuals with OCD experience compulsive checking at some point in their life.> Given its
prevalence and highly heterogeneous presentation, checking has garnered extensive attention from researchers and
clinicians. In this narrative review, we examine the extant literature on compulsive checking to highlight both advance-
ments and limitations in our current understanding of the etiology, assessment and treatment of OCD.

Compulsive checking can manifest in various ways. Behaviors can range from repeatedly examining physical items in
one’s environment (eg, checking doors and stoves) to searching for confirmatory information (eg, looking up news
articles). Checking can even involve other individuals through excessive questioning and reassurance seeking (eg, “Are
you sure it’s safe?”, “You check for me”). Unlike checking that is functional (eg, locking a door once), compulsive
checking (eg, locking a door repeatedly) is problematic because it is distressing, time-consuming, and interfering.
Individuals may recognize the behavior as excessive and irrational, though insight can vary based on factors such as
age, cognitive ability and psychiatric profile.*> Compulsive checking is often associated with doubt and indecisiveness,
resulting in slowed and protracted behaviors. Similar to other compulsions, checking is volitional and may be even
delayed or reduced in some circumstances. However, the urge to complete the ritual can build as a source of “internal
pressure” (eg, heightened anxiety, discomfort, and/or a sense of incompleteness) that checking is ultimately carried out
against the person’s rational choice.’®
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The heterogeneous presentation of checking underscores its link to a wide range of obsessions. The most commonly
reported reasons for checking are a) prevention of harm, b) reduction of uncertainty, and c) achievement of a “just right”
feeling.®” However, checking can also occur to alleviate contamination fears, morality/scrupulosity concerns and even
obsessions related to hoarding/saving. Indeed, recent network analysis points to checking as an important and central
feature of OCD. Using a multinational sample of school-aged and clinic referred youth, Cervin et al® found that checking
along with doubt were the central nodes in the network structure for pediatric OCD; checking was connected to all other
symptoms of OCD, including obsessing, washing, hoarding, ordering and neutralizing. Impressively, checking remained
a central node regardless of the child’s sex, clinical status and country of origin. However, more research is needed to
assess the centrality of checking behaviors when culture and developmental stages are taken into consideration.

Checking is also a characteristic clinical symptom in other psychiatric conditions such as anxiety and depression.
However, there are several key distinctions between checking behaviors of OCD and other disorders. First, OCD
individuals take longer time to check than others.”'® Second, the content of checking is more wide-ranging for OCD
individuals; while checking for Generalized Anxiety Disorder is limited to interpersonal situations, OCD checking spans
social relationships and physical objects in one’s environment.'''> Compared to GAD patients, OCD individuals look for
specific answers when they check (eg, certain words and tones in the reassurance they seek). Third, OCD checking is
more closely tied to the cognitive belief of responsibility; compared to anxious individuals, OCD patients exhibit greater
trait and state responsibility. Moreover, higher responsibility predicted greater checking for OCD but not anxious
individuals.”'® Finally, OCD checking is more focused on the prevention of general harm (eg, safety issues) than
other negative outcomes. This distinction was particularly apparent when compared to depressed individuals who
checked to prevent social harm and self-esteem concerns.'* As such, checking may serve as a useful marker to
differentiate disorders with overlapping clinical features.

Theoretical Models of Compulsive Checking
There are several prominent theoretical models that explain the development and maintenance of OCD behaviors,

including compulsive checking. Dollard and Miller'

first proposed that classical conditioning reinforces and
generalizes fears, which are then maintained over time via avoidance and escape behaviors. For example, when
individuals have the fear that they could be harmed, they check to ensure their environment is safe. This behavior is
reinforced and repeated over time because it alleviates the anxiety elicited by the obsession, albeit only in the short-term.
In this behavioral model, the momentary relief produced by compulsions such as checking also prevents individuals from
habituating to their distress, which can result in a paradoxical increase of obsessional anxiety over time.

Cognitive models of OCD focus on the role of beliefs and appraisals in the disorder. These models help explain how
intrusive thoughts, urges and images that the general population experience evolve to become pathological obsessions.
Namely, individuals with OCD misperceive their cognitions to be important and dangerous. These faulty beliefs include
overestimation of responsibility, conflation of thoughts as equivalent to or leading to actions, and the meta-cognition
about the meanings and consequences of thinking.'® Rachman® developed a cognitive model specific to the behavior of
compulsive checking. In his model, an inflated sense of responsibility is the misappraisal that leads individuals to check
as a measure to prevent harm. Rachman also contends that the duration and intensity of checking is influenced by three
“multipliers”: responsibility, probability of harm, and the seriousness of harm. Similar to previous behavioral models,
checking for safety is theorized to have a paradoxical effect and results in a self-perpetuating cycle. Specifically,
checking is reinforced because a) there is no certainty that the goal of eliminating danger has been achieved, b) repeated
checking decreases the memory confidence that the action has been performed, c) there is an overestimate of the
likelihood of harm when individuals assume high level of responsibility, and d) perceived responsibility increases after
checking. In other words, checking leads to greater perceived responsibility, higher probability of danger and reduced
confidence in one’s memory, resulting in further checking.

Doubt has also been hypothesized to be a catalyst for checking. Scholars posit that individuals with greater tendencies
to experience doubt will engage in checking in ambiguous situations.'” ' Checking is performed to decrease feelings of
uncertainty. However, the behavior offers only temporary relief and ultimately elicits greater uncertainty, requiring the
individual to check again to achieve the same sense of relief.
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In neurocognitive models, OCD symptoms such as compulsive checking are explained by deficits in executive
function. Executive function refers to cognitive abilities that help individuals regulate their thoughts and behaviors,
enabling self-directed behaviors toward goals, risk assessment and decision-making, and task-shifting and
prioritization.”* One domain of executive function that has been implicated in OCD is response inhibition.
Chamberlain and colleagues®' postulate that obsessions such as harm develop when individuals lack cognitive control
over their thoughts. In the same vein, compulsions such as checking develop when individuals lack behavioral control
over their actions. A more recent neurocognitive model also raises the possibility that compulsions result from bias
toward habit responses that are more automatic.”> 2* In this theory, behaviors such as compulsive checking develop
because individuals fail to respond appropriately to stimulus changes; they rely on habitual behaviors that appear rote and
repetitive instead of engaging in more functional and goal-directed actions.

Finally, biological models propose that the pathophysiology of OCD is explained by alterations in brain neural
circuitry. It is hypothesized that an OCD loop starts in the orbitofrontal cortex (OFC), goes through the caudate nucleus,
ventral striatum and mediodorsal thalamus, and finally returns to the OFC.*>*® According to this theory, abnormalities in
this circuitry cause executive dysfunction that leads to OCD behaviors such as compulsive checking. Over time, these
behaviors strengthen the OCD loop in the brain and further impair neuropsychological functioning.

Empirical Research of Checking

Theoretical models of OCD have developed in tandem with empirical research. In this section, we review experimental,
neuropsychological and neuroimaging studies of checking and examine each branch’s relative contribution to our current
understanding of OCD. Table 1 lists the reviewed studies by study design.

Table | List of Studies Examining Compulsive Checking

Study Study Design Participant (n) Participant Age (Mg
Radomsky et al, 2022'° Experimental N = 60 (Clinical group n = 30, Non-clinical group n = 30) Clinical group Mag.= 42.10,
Non-clinical group M,g.= 39.13
Toffolo et al, 2013'® Experimental N = 68 (OC+ group n = 36, OC- group n = 32) OC+ group M,g.= 22.19, OC- group
M.ge= 21.12
Van Den Hout & Kindt, 2003'? Experimental N = 40 Mage= 203
Roper, Rachman, and Hodgson, 1973% Experimental N=12
Rachman, De Silva, and Roper, 19762 Experimental N=11
Lopatka & Rachman, 19952’ Experimental N =30 Moo= 36.76
Ladouceur et al, 1995% Experimental Study I: N = 60
Study 2: N = 40
Parrish & Radomsky, 2006%' Experimental N =124 Moge= 22.57
Toffolo et al, 20162 Experimental N = 88 (Patients with OCD n = 31, Patients with OCD M,.= 36.97,
Anxiety controls n = 26, Healthy controls n = 31) Anxiety controls M,g.= 32.27,
Healthy controlsM,g.= 34.10
Lind & Boschen, 2009*3 Experimental N = 163 (Participants with OCD n = 21, Participants with OCD M,g.= 35.40,
Healthy control n = 143) Healthy control M,..= 20.31
Parrish & Radomsky, 201 13* Experimental N =176 Mage= 22.95
Cougle et al, 2013% Experimental Study 1: N = 166 Study |: Myge= 19.52
Study 2: N = 38 Study 2 : M,g.= 19.45
Study 3: N = 137 Study 3: M= 19.03
Gagné & Radomsky, 20173 Experimental N =133 Mage= 23.26
Davey et al, 2003%7 Experimental Experiment |: N = 60 Experiment |: M,g.= 25.1
Experiment 2: N = 40 Experiment 2: M,,.= 26.1

(Continued)
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Table 1 (Continued).

Study

Study Design

Participant (n)

Participant Age (Mg

Strauss et al, 2020%8

Meta-analysis

N = 1247 (Participants with OCD n = 633,
Healthy controls n = 614)

Participants with OCD M,g.= 35.94,
Healthy controls M,g.= 34.04

Van Den Hout et al, 2001°°

Experimental

N =60

M= 18.9

Van Den Hout & Kindt, 2003

Experimental

Experiment I: N = 39
Experiment 2: N = 40
Experiment 3: N = 40

Experiment |: M= 21
Experiment 2: M, = 21
Experiment 3: M,,.= 20.2

Van Den Hout & Kindt, 2004*'

Experimental

Experiment I: N = 39
Experiment 2: N = 40
Experiment 3: N = 40
Experiment 4: N = 40
Experiment 5: N = 40

Experiment |: M,g.= 24
Experiment 2: M,,.= 21
Experiment 3: M,..= 20
Experiment 4: M,;.= 20
Experiment 5: M,..= 30

Boschen & Vuksanovic, 20074

Experimental

N =55 (OCD group n = 15, Healthy controls n = 40

OCD group M,g.= 38.8,
Healthy controls M,g.= 21.05

Coles, Radomsky, and Horng, 2006* Experimental Study I: N =50 Study 1: M,g.= 18.66
Study 2: 78 Study 2: M,g.= 19.55

Den Hout et al, 2009** Experimental N =80 Mage= 22.3

Radomsky, Gilchrist, and Dussault, Experimental N =50 M,ge= 25.32

2006*

Radomsky et al, 2014

Experimental

N = 60 (Non-clinical group n = 30, Clinical group n = 30)

Non-clinical group M,g.= 33.5, clinical

group M,g.= 33.1

Radomsky & Alcolado, 2010%

Experimental

N =62

M,ge= 24.65

Tolin et al, 2001%®

Experimental

N = 42 (Participants with OCD n = 14,
Anxious control n = |4,

Non-anxious control n = 14)

Participants with OCD M,g.= 35.21,
Anxious control M= 33.14,

Non-anxious control M,g.= 26.14

Van Den Hout et al, 2008*°

Experimental

N =40

Myge= 22

Van Den Hout et al, 2019°°

Experimental &
Meta-analysis

Memory accuracy N = | 112 (Patients with OCD n = 63)
Memory confidence N = 1622 (Patients with OCD n = 93)
Memory vividness N = 1568 (Patients with OCD n = 93)
Virtual checking task N = 88

Virtual checking task M,g= 22

Linkovski et al, 2016°'

Experimental

Experiment I: N = 66 (Randomized to repeated-checking group n = 32,
Randomized to control group n = 34)
Experiment 2: N = 66 (Randomized to repeated-checking group n = 28,
Randomized to control group n = 38)

Experiment |: M,z = n/a; range: 22 to
29
Experiment 2: M,.. = n/a; range: 2| to
26

Hinds et al, 2015°2

Experimental

Experiment |: N = 88
Experiment 2: N = 23
(Checkers n = 8, Washers n = 7, Healthy controls n = 8)

Experiment |: M,g.= 29.2
Experiment 2: M,,.= 32.7

Jaafari et al, 2013°3 Neuropsych N = 64 Patients with OCD M,g.= 37.6,
(Patients with OCD n = 32, Healthy controls n = 32) Healthy controls M,g.= 37.7

Karadag et al, 2005%* Neuropsych N =63 Patients with OCD M,,.= 34.28,
(Patients with OCD n = 32, Healthy controls n = 31) Healthy controls M,g.= 32.25

Omori et al, 2007%° Neuropsych N = 53 (Checkers n = 27, Washers n = 26) Checkers M,g.= 36.2, Washers M,g.=

338

Murayama et al, 2013%

Neuroimaging

N = 4]
(Checkers n = 10, Controls for checking task n = 10, Washers n = 12, Controls
for washing task n = 9)

Checkers M,g.= 34.9,

Controls for checking task M,g.= 32.6,
Washers M,,.= 37.6,

Controls for washing task M,g.= 30.4

Ravindran et al, 2020%”

Neuroimaging

N =48
(Patients with OCD n = 31, Healthy controls n = 17)

Patients with OCD M,,.= 34,
Healthy controls M,g.= 32.65

Biria et al, 2023°°

Neuroimaging

N =6l
(Participants with OCD n = 31, Healthy controls n = 30)

Participants with OCD M,g.= 30.79,
Healthy controls M,g.= 32.16
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Experimental Studies

Compulsive Checking as an Outcome

The earliest experiments of compulsive checking provided important empirical support for behavioral models of OCD.
For example, Roper and colleagues®’ found that OCD participants’ anxiety increased when they performed actions that
they deemed to be harmful or dangerous, and this anxiety subsequently decreased when they were allowed to check. The
researchers replicated the study and found that anxiety ratings decreased the most in naturalistic settings (ie, in the
absence of an experimenter). Rachman and colleagues® also experimentally manipulated the urge to check by exposing
OCD individuals to feared situations, which led to an increase in anxiety. Consistent with previous research, subsequent
checking led to a swift reduction in distress and a desire to check. Interestingly, participants experienced the same decline
in anxiety and checking urges when they were re-exposed to the same trigger but prevented from engaging in their
compulsions. These early experimental studies elucidated the functional link between obsessions and compulsions.
Moreover, they showcase how behaviors such as checking negatively reinforce OCD symptoms over time and may be the
prime target in the treatment of the condition.

Experimental research of checking has also produced empirical evidence for cognitive theories of OCD. In particular,
responsibility has been shown to be an important predictor of checking behaviors. Lopatka and Rachman®® found that
reduction in perceived responsibility decreased checking, anxiety and threat estimation before and after an at-home
exposure task for OCD participants. With healthy controls, researchers also found high responsibility caused greater
checking, anxiety, and attention to errors during a classification task.>° Moreover, high-responsibility participants
believed the negative outcomes were more harsh and probable relative to those in the low-responsibility condition.
Parrish and Radomsky®' extended the study of checking to include reassurance seeking with healthy controls. The
researchers found that participants in low responsibility condition not only expressed a reduced desire to check and ask
for reassurance but they also reported increased confidence in their task performance. In contrast, participants in the high-
responsibility condition maintained their checking urges and performance doubt throughout the experiment task.

Uncertainty also appears to be an important antecedent to checking, even under neutral conditions where there is no
threat of harm. Experimenters found that ambiguous presentation of stimuli in a visual search task led participants with
high OC tendencies to search longer and fixate more than participants with low OC tendencies.'® When researchers
repeated the study with a mixed sample of OCD, anxious and healthy control participants, they found that OCD
participants checked more than the two other groups regardless of the certainty of the stimulus presentation.’® The
difference in checking was greatest when uncertainty was induced. Of note, the researchers found that the increased
checking did not improve the accuracy of the task. Lind and Boschen® took the study of responsibility and uncertainty
a step further by examining the relationship of each variable to checking. With a mixed sample of OCD and healthy
control participants, the researchers found that the link between responsibility for harm and checking was fully explained
by intolerance for uncertainty. In other words, individuals who believe they are responsible for preventing harm
experience greater aversion to the feeling of uncertainty, and it is this discomfort of doubt that leads them to check.

Other variables that have been experimentally manipulated to elicit checking include the seriousness and probability

1034 the sensation of incompleteness,®” belief about loss of control over thoughts®® and negative mood.?’

of harm,
A recent meta-analysis of experimental studies that measured checking as a dependent variable also suggests that
disruption to the automatic processes and distrust of senses may distinguish checking behaviors of OCD individuals

from healthy controls.>®

Compulsive Checking as a Predictor

In laboratory settings, repeated checking has been shown to have several negative consequences, most notably memory
distrust. Van den Hout and colleagues carried out a group of experiments in which healthy controls were instructed to
engage in checking rituals of objects in virtual animation tasks. The repeated checking — particularly of relevant objects
versus irrelevant objects — reduced the detail, vividness and confidence of memory about the checked event.'”>%*° The
researchers also found that after repeated checking, participants’ belief about the effort and responsibility they put forth
in the task decreased.*' Several other studies replicated the findings that repeated checking increased doubt about one’s
memory. These studies were conducted with both OCD and healthy control participants, employing a variety of checking
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methods including physical and mental checking of threatening and non-threatening objects.**** Taken together, the
research highlights the self-perpetuating nature of checking; its intent to reduce uncertainty increases doubt and leads to
repetition over time.

A recent meta-analysis showed that although compulsive checking had a large effect on memory confidence,
vividness and detail, its impact on memory accuracy was small.’® Closer assessment showed that with repeated checking,
participants’ subjective accuracy remained high (ie, correspondence between participants’ self-reported checks and the
given experiment instructions) but their objective accuracy was worse (ie, correspondence between actual checks versus
the given instructions). The authors contend that repetition makes behavior such as checking more automated, which
reduces the explicit memory of the behavior even if the implicit memory is still intact.

Repeated checking has also been linked to deficits in inhibition control. Linkovski and colleagues’' found that
repeated checking impaired healthy controls’ ability to inhibit their response to familiar stimuli. In another study,
researchers found that OCD checkers, compared to OCD washers and healthy controls, had greater difficulty terminating
an activated motivational system that handles potential threat, making it more difficult to stop checking.’?

Experimental investigations have the unique ability to test hypotheses and examine cause-and-effect relationships.
Generally, they support behavioral and cognitive models of OCD, identifying anxiety, inflated responsibility, and
uncertainty as predictors of checking, and memory distrust as a downstream effect of the compulsion. However,
differences in experimental designs (eg, independent versus repeated measures), samples (eg, healthy controls versus
clinical patients), and analytic approaches have led to some inconsistent findings. Moreover, experiments are limited in
their external validity and clinical implications.

Neuropsychological Studies

Neuropsychological assessments of OCD patients reveal that checking is related to several cognitive deficits, including
working memory and executive function. For example, Jaafari and colleagues® administered a visual comparison task to
OCD and healthy control participants. OCD participants made more gaze movements (ie, checking) and had lower
working memory span. Moreover, their reduced task performance was directly linked to their working memory deficits.
In a study” using a sentence recognition task to assess memory, OCD participants — both checkers and non-checkers —
had significantly lower memory confidence relative to healthy controls. They also showed a poorer but non-significant
difference in memory recognition. Omori and colleagues” used a comprehensive neuropsychological battery to assess
differences between OCD checkers and washers. OCD participants with primary checking compulsions had significantly
greater deficits in inhibition and cognitive flexibility. Moreover, only OCD checkers — not OCD washers — showed
a negative association between their general memory and inhibition scores.

The sample sizes of these neuropsychological studies have been small, and it is difficult to ascertain whether the
identified cognitive impairments are precursors or results of OCD behaviors such as checking. However, they offer
empirical support for the neurocognitive model of OCD. Specifically, higher level cognitions such as working memory
and executive function (eg, inhibition control, cognitive flexibility) are negatively impacted by excessive checking.

Neuroimaging Studies
Neuroimaging techniques such as PET, SPECT, and fMRI have identified the frontal cortex and subcortical structures as
important neuroanatomical substrates of OCD. Recent studies suggest there may be further neurobiological differences
between OCD subtypes. During a symptom provocation task, researchers found that relative to healthy controls, OCD
checkers demonstrated reduced activity in the subcortical regions of left anterior cingulate cortex (ACC) and caudate,
which are, respectively, linked to error monitoring and emotional-related information processing.’® In contrast, OCD
washers showed increased activation in large cortical brain regions (eg, cerebellum). Moreover, high checking severity
was correlated with increased activity in the left ACC,>® highlighting the subcortical region as a unique neurobiological
substrate of OCD checking.

Checking also appears to impact brain regions associated with memory and inhibitory control. Ravindran and
colleagues®’ found that individuals with predominantly checking symptoms showed greater activation in the dorsal
and medial posterior cingulate cortex, which plays a role in memory. Checking also shows a stronger emotion-related

1258 e Psychology Research and Behavior Management 2025:18



Guo et al

connection between the posterior cingulate gyrus and motor cortices, which suggests that checking behaviors may
correspond to reduced inhibitory control in the motor cortices and emotion provocation.

Finally, excessive checking was associated with higher glutamate: GABA ratios in the ACC.>® OCD patients showed
greater levels of glutamate and lower levels of GABA compared to healthy controls, which suggests that imbalanced
excitatory and inhibitory neural activity in the ACC is related to checking behavior.

Neuroimaging studies largely support the biological models of OCD; its pathophysiology may be explained by
abnormalities in the neural circuitry of different brain regions. Moreover, checking along with other OCD subtypes
appears to have distinct anatomical and chemical substrates that involve information processing, memory and inhibition.
Despite these advancements, neuroimaging studies have been unable to elucidate how neural circuitry abnormalities
cause OCD symptoms and how these abnormalities change through treatment. Further, it is unclear the role cognitive
factors (eg, inflated responsibility) play in neural processes. Other criticisms of neuroimaging studies include problems in
sample size, task setting, and cross-sectional design.

Clinical Assessment of OCD Checking

Given the heterogeneous nature of OCD-related checking behaviors, a comprehensive multidimensional assessment
strategy is critical to arriving at an accurate clinical picture, which can in turn inform a clear treatment plan. Depending
on the goals of the assessment, an evidence-based plan may include instruments to assess diagnostic profile, the breadth
and severity of checking symptoms, as well as treatment relevant variables such as individual distress, functional
impairment, level of insight into and family accommodation of OCD checking behaviors.

Standardized structured or semi-structured diagnostic interviews, in addition to being psychometrically valid, offer
diagnostic clarity, particularly in cases where clinical presentation is complex and multiple comorbidities need to be
teased out, which is often the norm in OCD. It bears mentioning that a careful assessment of anxiety disorders is
particularly relevant as checking is a common feature in both conditions'' and anxiety is directly related to the severity of
checking behaviors.” Well validated measures include the Anxiety Disorders Interview Schedule for DSM-5 (ADIS-
5),°° ADIS-5 Child and Parent version (ADIS-C/P)®' for youth, and the Structured Clinical Interview for DSM-5 Axis
I Disorders (SCID-V-Clinician Version).®* The Mini International Neuropsychiatric Interview (MINI) for DSM-5 is
a brief and validated with both adults and youth.®® All three instruments have relative strengths as well as limitations
(ADIS - lack of focus on non-anxiety disorders, SCID - lack of OCD specificity), but each offers an empirically validated
method towards diagnostic clarification when needed. For example, these instruments can elucidate whether behaviors
such as checking are driven by specific obsessions or other anxiety-based worries. When multiple diagnoses are present,
they can also help clinicians identify the primary concerns and determine treatment focus.

By far, the gold standard assessment tool of overall OCD symptom severity is the clinician administered Yale-
Brown Obsessive Compulsive Scale, which offers a checklist of the most common obsessions and compulsions
including checking that are rated with respect to symptom duration, interference, distress, resistance, and control
(YBOCS).** The YBOCS and its child version CYBOCS (CYBOCS),*® with a focus on the checking dimension
integrated with a detailed clinical interview assessing the specific nature of checking behaviors including triggering
situations and associated distress/anxiety levels optimize the likelihood of capturing the full breadth of checking
phenomenology.

Self-report measures have an important role in OCD assessment as they are low-cost and require minimal training to
use. In addition, given the often secretive and silent nature of OCD symptoms, information gathered from multiple
informants across different measures filtered through a clinician’s judgement can build the most accurate clinical picture
available. Measures such as the Obsessive Compulsive Inventory (OCI-Revised;®® 18 items) and the Dimensional
Obsessive Compulsive Scale (DOCS;®’ 20 items) are brief and also offer a cut-off score for OCD diagnosis as well as
subscales/dimensions that include checking (OCI-R) and harm obsessions/checking compulsions (DOCS). Other psy-
chometrically sound instruments include the longer YBOCS - Self-report®® as well as the Florida Obsessive Compulsive
Inventory (FOCL® 20 items). Some of the above instruments have been developmentally adapted for children with OCD
(Child-FOCL;® Children’s OCI-R),”" with the CYBOCS having both a Child and Parent reports.””
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Alongside standardized instruments, idiographic and experimental tools have been used to gather more individualized
and behaviorally focused data on checking symptoms. Measures such as the Youth Top Problems List (TPL)” can help
to identify and monitor specific problems that are individually salient from the perspectives of the youth and the
caregiver. Behavioral trackers based on patient/caregiver daily observations can assess target symptoms of checking
derived from measures such as the YBOCS/CYBOCS or the TPL to provide a symptom severity baseline as well as
evaluate ongoing treatment progress.

More experimental tasks are also being developed to elicit checking behaviors in a controlled laboratory setting,
where examination focuses on how factors like visual search and decision-making under specific situations (eg,
inflated responsibility, uncertainty and threat) influence checking behaviors (discussed elsewhere in this paper).>®’*
In this realm, new technologies like virtual reality (VR) paradigms will likely change how we assess and treat
psychiatric disorders like OCD. Indeed, studies using VR have shown that virtual scenarios can be individualized to
trigger OCD symptoms in patients, enabling clinicians to monitor and measure OCD behaviors like checking in real-
time.”> Furthermore, remote monitoring via ecological momentary assessment (EMA) procedures, where a patient is
prompted to self-assess in the moment via mobile technologies may ultimately prove useful in the suite of assessment
tools for checking behaviors. Studies have shown that while the EMA method resulted in fewer obsessions and
compulsions, it logged new symptoms that had not been previously reported.”® The future portends a wave of
dedicated smartphone apps that will likely have significant implications for the way we clinically assess and treat
OCD and other psychiatric disorders.

Other relevant considerations include the evaluation of levels of insight and functional impairment related to OCD as
well as the degree to which family accommodation is present. The Sheehan Disability Scale (SDS), used commonly in
adult OCD studies, measures general (not OCD specific) impairment and has youth and adult versions.”””’”® The Child
Obsessive-Compulsive Impact Scale-Revised (COIS-R)” is a more specific and psychometrically valid instrument for
youth, measuring functioning across multiple domains via parent or child report. Particularly with child patients, studies
have shown the importance of assessing and addressing family accommodation in OCD.*® The most informative measure
is likely the clinician administered interview the Family Accommodation Scale for OCD (FAS), which is loosely
modeled on the YBOCS format.®' Self-report versions of the FAS also exist for parent,* adult,* and adult family
member.** Finally, the level of insight into OCD is an important factor to evaluate as studies have shown patients with
poorer insight demonstrate greater severity and poorer treatment outcomes.*>®’ For adult OCD patients, insight can be
assessed using the clinician administered interview Brown Assessment of Beliefs Scale (BABS).*® In both the YBOCS
and CYBOCS, insight can also be assessed using one item from each instrument, which asks the clinician to use their
judgement to rate patient insight on a 5-point scale.

Empirical Treatment for OCD Checking

The first-line behavioral treatment for OCD is Exposure and Response Prevention (ERP), which has shown ample
empirical support.®?® ERP is rooted in the behavioral model described earlier in this paper: compulsions temporarily
decrease the anxiety that is triggered by obsessions, thereby reinforcing compulsions and maintaining OCD behaviors.
Confronting the obsessions through exposures, without compulsions (response prevention), breaks this cycle and fosters
habituation of anxiety”' and/or inhibitory learning”* over time. Therefore, exposures elicit obsessions, and the patient is
prevented from engaging in compulsions, such as checking. Patients are assigned to practice the exposures outside of
treatment on a regular basis between sessions, in order to promote generalizability outside of a therapeutic setting (eg,
school, work, home, etc).

The habituation theory of exposure therapy, initially described by Rachman’s”> Emotional Processing Theory and
later expanded by Foa and Kozak,”' centers on exposures as a mechanism of decreasing anxiety. This theory describes
that exposures activate a “fear structure” in one’s memory, while providing information that is incompatible with the fear,
thereby promoting corrective learning. For example, an obsession of igniting a house fire if an individual does not check
the stove multiple times, is erased by repeated exposures of using their stove without engaging in these checking
compulsions. This “un-learning” occurs as exposures promote lasting fear reduction, and thus exposures are continued
until anxiety declines. Traditionally, in the habituation model of exposure therapy, exposures are designed and presented
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gradually according to each patient’s fear hierarchy, starting with easier exposures and then tackling increasingly
challenging exposures.

However, accumulating research has indicated that instead of erasing conditioned fear responses during exposures,
this association is left intact, while new learning takes place (eg, “I don’t need to check my stove to keep my house
safe”).”>** This theory is known as inhibitory learning,”® which proposes that while habituation of anxiety does occur
during exposures, it is more important to continue exposures until the patient tolerates fear, learns new information (eg,
that the fear is not dangerous), and changes their behavior (eg, resists compulsions and approaches feared situations).
Inhibitory learning can be optimized through expectancy violation, by maximizing the difference between the feared
consequence and the actual consequence of the exposure.”” Instead of progressive and gradual exposure, the inhibitory
learning model encourages variable exposures where exposures from the hierarchy are executed in random order, to
enhance the learning that varying levels of distress, differing situations, and at different times can be tolerated.”
Although treatment may begin with an easier exposure to prevent refusal, inhibitory learning is thereafter enhanced by
variability of fear intensity, stimuli, duration, and contexts.

While these differing theories change the way exposures are designed and delivered, the premise remains that
exposure therapy is crucial to OCD treatment. Table 2 includes in vivo (real life) exposures across different domains
of OCD where checking may take place.

These exposures can be further enhanced by having the patient state the obsession, or even further by stating that the
fear already happened (eg, “I left the car door open”). These statements may be especially helpful to combat mental
checking, along with incorporating mindfulness (eg, being in the present moment and noticing all relevant sensory
experiences) to be fully engrossed in the exposure. If in vivo exposure is not possible (eg, leaving the car door open in
a public parking lot), imaginal exposures with present-tense scripts using all senses may be helpful.

Unlike the emphasis of avoidance as the maintaining mechanism of anxiety in behavioral theories, cognitive theories
focus on maladaptive thoughts or distorted beliefs as the root of anxiety.'®?®°7 A purely cognitive approach to OCD,
originally developed for washing compulsions and then adapted for checking symptoms (Danger Ideation Reduction
Therapy [DIRT])’® aims to decrease threat expectancies without exposures. In an RCT comparing 14 weekly sessions of
ERP (n = 22) and DIRT (n = 28), intent-to-treat analysis demonstrated significant improvements for both interventions at

Table 2 Examples of ERP Exercises According to Specific Obsessions and Compulsions

Obsession Compulsion ERP Exercise

“I may not have locked the car”

Checking to make sure each door is
locked

Walking away from the car after locking the car once

“My pen fell on the floor and it is
now full of germs”

Washing pen repeatedly and checking
for dirt

Using a pen that fell on the floor without washing or checking

“I may have hit a pedestrian while
| was driving”

Retracing my drive to check and make
sure | did not hit anyone

Drive without retracing or checking

“'m not sure if | understood

what | just read”

Rereading the same sentence and

checking one’s understanding

Only reading once without checking (reading aloud or using

a bookmark to cover each line and prevent rereading); higher level

exposures may include quizzing the patient on what they just read

“I may have inappropriately
touched my baby while changing
their diapers”

Asking my partner for reassurance

Changing baby’s diaper without reassurance-seeking

“I may have made a mistake in my
math homework”

Checking each step of the math problem
multiple times, asking others to check

my work

Independently completing each math problem only once

“I may hurt myself with a knife

while I'm cooking”

Avoid using knives, checking for cuts

Chopping with a knife to make a meal, without checking for cuts
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post-treatment and 6-month follow-up.”” DIRT significantly outperformed ERP in percent of patients who achieved

“recovery” (defined as a YBOCS score of 7 or less)'°

at post-treatment and follow-up. However, further research is
needed to assess the efficacy of DIRT in larger samples.

Radomsky and colleagues'®' developed another cognitive treatment for compulsive checking to target the cognitive
factors that Rachman® proposed to perpetuate the compulsion over time, including memory distrust, sense of personal
responsibility, probability of harm, and seriousness of harm. Specifically, the treatment consisted of behavioral experi-
ments with varying amounts of checking. Before and after each experiment, predictions of responsibility, probability and
seriousness of the feared outcome, and memory confidence are collected and compared. An initial pilot study of 12

sessions of cognitive therapy tested with a single-case multiple baseline design'®*

(n =9) indicated a significant decrease
in perceived responsibility and a significant increase in memory confidence, both of which predicted decreases in time
spent checking. A second pilot study utilizing a within-subjects repeated measure ANOVA with planned contrasts'®* (n =
12) found significant decreases in YBOCS, Vancouver Obsessional Compulsive Inventory (VOCI), and VOCI subscale
score at post-treatment and 6-month follow-up. These studies provide preliminary support for cognitive therapy, however
more studies with larger sample sizes and RCT designs are needed to compare its benefit over ERP.

Despite the above preliminary evidence supporting cognitive treatments for OCD checking, it is also important to
note the risk of cognitive strategies (eg, coping statements, cognitive restructuring) in becoming compulsions.
Furthermore, often OCD patients are already able to perceive the obsessions as irrational but still engage in compulsions.
Therefore, we caution clinicians to be judicious in the use of cognitive strategies and to do so integrated with ERP.
Furthermore, Craske and colleagues’ propose to enhance inhibitory learning by having a greater difference between
expectancy and actual experience. In this way, the expectancy violation is maximized so that exposures (rather than
cognitive restructuring) disconfirm fears (or obsessions). Instead of utilizing cognitive strategies before or during
exposures, learning is consolidated by discussing discrepancies between the expectancy and experience after each
exposure. As the feared consequence for OCD may be in the future or unknowable (eg, “I will die of lung cancer in 5

years if I don’t check the air quality every 10 minutes™), Jacoby and Abramowitz'**

suggest expectancy tracking of more
immediate expectations, such as being able to tolerate anxiety, obsessions, and uncertainty. For example, an appropriate
exposure for the patient with obsessions about developing future lung cancer would be going outside on a foggy day or
especially hot day without checking the air quality and practicing tolerating uncertain thoughts that they may or may not

develop cancer.

Case Description

The below case description of “Nick” illustrates the use of ERP integrated with behavioral experiments to treat OCD
checking. The intervention integrates both habituation and inhibitory learning models. Nick is an 8-year-old Caucasian
male referred for OCD contamination concerns. Nick lives with his father, “John”, and mother, “Grace”. Nick was born
after a full-term pregnancy and an uneventful vaginal delivery. He met all developmental milestones on time, and parents
reported that he was an affectionate, cautious, and curious infant. Family psychiatric history is positive for OCD, anxiety,
and depression.

Assessment
At intake, Nick and his parents indicated that his OCD contamination symptoms started about two years ago after the
family changed neighborhoods and Nick started a new school. The family then received weekly psychotherapy from
a local psychologist for about a year. Per John’s report, the family learned cognitive restructuring techniques, such as
using Socratic questioning to respond to Nick’s worries. The family reported that the treatment was helpful, but that
Nick’s obsessions and compulsions returned a few months afterwards and increased significantly about five months after
treatment terminated. The family reported an incident when Nick dropped his towel on the bathroom floor and was
unable to get out of the bathtub without assistance from his parents. It was at this time that Nick’s parents called the
current outpatient clinic to seek treatment.

Nick reported a primary obsession of contracting common illnesses through contact with bodily secretions (eg,
urine, ear wax, feces, blood). These contamination obsessions are followed by anxiety-reducing compulsions,

1262 ‘e Psychology Research and Behavior Management 2025:18



Guo et al

including checking, cleaning, telling (his parents or teachers), and reassurance seeking. For example, when Nick
worried that he had accidentally touched his pants and belt with his “dirty hand” he used to wipe after a bowel
movement, he engaged in checking and cleaning compulsions of washing his hands, pants, belt, and belt loop. After
Nick touched something he perceived as “dirty”, he would tell his parents and then ask them a number of reassurance-
seeking questions (eg, “Will I be okay?”). In response, his parents would use Socratic questioning they had learned in
a prior therapy (eg, “What’s the worst thing that can happen?”), which automatically and temporarily functioned to
decrease the obsessions. For example, during the initial intake, when Nick dropped a piece of food down his shirt, he
asked his father if it was “okay”. John responded, “What do you think?” At times, Grace would advise Nick to wash
his hands (eg, after blowing his nose) due to her concern that he may get sick and to immediately alleviate his worries.
At intake, Nick scored a total of 20 on the CYBOCS (Obsessions subscale = 10; Compulsions subscale = 10),
indicating OCD symptoms in the Moderate range.

Case Formulation

Nick may have inherited a genetic predisposition to OCD due to a family history of OCD and anxiety. Out of concern for
Nick’s wellbeing, Grace inadvertently modeled handwashing rituals after coming into contact with contaminated objects.
Nick’s obsessions about contracting an illness from bodily secretions would trigger anxiety, leading Nick to engage in
anxiety-reducing rituals (eg, excessive handwashing, checking, telling his parents, and reassurance seeking). These
compulsions were further reinforced by his parents’ response of providing reassurance through Socratic questioning or at
times advising him to wash his hands (eg, after blowing his nose). In addition, performing the compulsions prevented
Nick from disconfirming the obsessions and learning that the anxiety would decrease over time or that the distress was
tolerable.

Treatment Goals, Targets, and Interventions
Goal 1: Decrease OCD contamination symptoms, which have caused distress and interference in Nick’s ability to
complete everyday tasks, such as bathing.

Targets: Decrease avoidance of contaminated objects. Decrease the frequency of cleaning and checking compulsions.

Interventions: Externalize OCD. In-vivo exposures of coming in contact with feared contaminants without engaging
in cleaning and checking rituals.

Goal 2: Decrease telling and reassurance-seeking compulsions. When Nick’s obsessions of contamination are
triggered, Nick tells his parents or teachers and then seeks reassurance from them (“Will I be okay?”).

Targets: Break negative reinforcement cycle of OCD by resisting reassurance-seeking compulsions. Have parents not
reinforce compulsions.

Interventions: Externalize OCD. Collaborate with family on adaptive responses to reassurance-seeking behaviors
following a mini-hierarchy of appropriate parental responses.

Course of Treatment
Treatment consisted of 21 weekly outpatient ERP sessions augmented with parent and family sessions focused on
decreasing reassurance-seeking responses.

The first session focused on rapport building, psychoeducation, externalizing the OCD, and providing an overview of
ERP. The neurobehavioral framework of OCD was reviewed; OCD was explained as a “brain hiccup” that sends false
alarms when no danger is present. The clinician then asked Nick to give OCD a nasty nickname; Nick chose the name
“Mr. Bossy”. To further externalize OCD, the clinician created a visual of Nick and Mr. Bossy’s territory to demonstrate
how much OCD interferes with his life. The goal of treatment was explained as the family working together to become
stronger than Mr. Bossy. Obsessions were described as “the thoughts that Mr. Bossy makes you think and gets stuck” and
compulsions such as checking as “the behaviors that Mr. Bossy makes you do”. The negative reinforcement cycle of
obsessions and compulsions was introduced, followed by the rationale of ERP exercises to fight Mr. Bossy. The clinician
explained exposures as challenges that increase anxiety, but if we continued engaging in the exposure, anxiety would
decrease over time, and he would learn new information and thereby claim his territory back. The importance of
practicing the exposures daily between sessions was emphasized. ERP psychoeducation was also coupled with
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psychoeducation of parent accommodations, particularly how their own responses to reassurance-seeking questions
further reinforce OCD.

The first part of the treatment also included self-monitoring of triggers, obsessions, compulsions, and anxiety ratings.
The self-monitoring form further increased the family’s awareness of these OCD components, and along with the
CYBOCS was utilized to create a fear hierarchy of exposures. To help motivate Nick in completing exposures, a reward
chart and menu were also introduced and created.

The hierarchy was used as a road map of contamination exposures to target fears of dirt (eg, touching the bottom of
his shoes with increasing number of fingers and then the entire hand), blood (eg, touching his bug bites and scabs), ear
wax (eg, touching ear wax behind his ears), germs and urine (eg, standing closer and closer to a flushing toilet until his
hands are placed inside the toilet bowl, and then sitting on home and public toilets without toilet seats covers and then
pulling and zipping up his hands with his contaminated hands). These exposures were completed without cleaning or
checking compulsions. Exposures were often designed as an experiment followed by a debrief discussion highlighting
the difference between Nick’s expected outcome and the actual experience. Later, exposures were further enhanced by
stating the obsessions aloud (eg, “I may get sick from sitting on a public toilet seat without a toilet seat cover or
checking”). In addition to tracking anxiety levels for habituation, tolerance of challenging and uncertain situations was
also monitored (expectancy tracking). All exposures completed in-session were assigned as homework to promote
generalization.

Reassurance-seeking or checking compulsions via proxy was planned to be targeted with a mini-hierarchy of
responses starting with “I am not going to answer that question, because it will feed Mr. Bossy if I do” followed by
more difficult and minimal responses (eg, smiling, nodding, and then keeping a straight face and not responding at all).
Nick and his father did well role playing and then practiced the initial response with an exposure of Nick touching a trash
can, and thus this response was assigned as homework to any reassurance-seeking questions. The family was also asked
to track the number of urges and reassurance-seeking questions each day, and Nick received a sticker in his reward chart
for completing a realistic goal of asking no more than 10 reassurance-seeking questions a day. In the following session,
which for the first time was also attended by Grace, Nick’s parents reported that Nick had a temper tantrum (screaming
and rolling around on the floor) when he blew his nose into a tissue, asked his parents for reassurance (“Will 1 be
okay?”), and his parents answered with the planned response. This incident was especially distressing for Grace, who
told Nick to wash his hands, immediately alleviating the tantrum behavior. His anxiety then decreased further upon
washing his hands. As Grace is a pediatric specialist, she also worried about Nick contracting a serious illness from
germs, just as her own patients had contracted serious medical illnesses. The clinician empathized with Nick’s parents’
difficulty seeing Nick in distress and normalized Grace’s reaction to provide reassurance and encourage him to wash his
hands. With the clinician’s prompting, Nick then helped to explain the OCD negative reinforcement cycle to Grace, and
Grace agreed to stop asking Nick to wash his hands in all situations other than the bathroom. Although we planned to
continue following the hierarchy of parent responses, after this session, the family reported that Nick did not ask any
further reassurance-seeking questions.

The last two sessions focused on review and relapse prevention. Nick’s accomplishments and skills in OCD treatment
were reviewed, and lapses and relapses were discussed as opportunities to claim back Nick’s territory from Mr. Bossy by
creating and implementing exposures. If the family is still struggling after a week or two of exposure practice, they were
encouraged to contact the clinic for a booster session or to return to treatment.

By the end of the treatment, Nick made significant improvement, as reflected in a subclinical CYBOCS total score of
4 (Compulsions: 1, Obsessions: 3). He was able to independently complete daily grooming tasks (eg, showering,
dressing, blowing his nose), use public restrooms, and touch public surfaces with none to minimal compulsions. Of
note, the family reported that Nick’s bravery and determination to face his fears in exposures inspired Grace to seek
treatment for herself.

Summary
In the current paper, we reviewed the theoretical conceptualization and empirical research of compulsive checking,
highlighting both advancements and limitations in our understanding of the etiology and treatment of OCD. As a clinical
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phenomenon, checking underscores the complexity of OCD as a behavioral, cognitive and neurobiological condition.
Studies have consistently identified anxiety, inflated responsibility, and uncertainty as antecedents of checking and
memory distrust as a downstream effect that in turn perpetuate the deleterious behavior. Excessive checking is also
correlated with working memory and executive function deficits, though it is unclear to what extent these cognitive
impairments are precursors or results of the compulsion. In terms of neurobiological factors, compulsive checking is
linked to altered neural activities in subcortical regions such as the cingulate cortex and caudate nucleus. Yet, research
has not clearly explained how these neural circuitry alterations cause OCD symptoms or can be altered by OCD
treatments.

In tandem with the empirical research on OCD etiology, the assessment and treatment of OCD has also advanced
significantly in the last decades. Notably, compulsive checking — along with other OCD symptomatology — can be
effectively measured via standardized diagnostic interviews, self-report measures, experimental tasks and even technol-
ogy-assisted tools. Given the heterogeneous and at times secretive nature of OCD, we contend that the most accurate and
comprehensive evaluation should be conducted with multiple informants using a variety of assessment tools. Finally, the
first-line psychosocial treatment of OCD is ERP, which is supported by habituation and inhibitory learning models. For
compulsive checking, there is preliminary support for cognitive therapy as an empirical treatment. However, more studies
are needed to determine how and when cognitive interventions should be integrated to effectively optimize OCD
treatment.
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