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INHIBITING DOUBT AND UNCERTAINTY: INTEGRATING BEHAVIORAL AND COGNITIVE MODELS
IN OBSESSIVE-COMPULSIVE DISORDER

Eyal Kalanthroff, Amir Avnit, Chen Aslan, Avishai Henik

Abstract

Obsessive compulsive disorder (OCD) is characterized by a vicious cycle of reoccurring intrusive, anxiety-evoking
thoughts or impulses (obsessions) and repetitive behaviors (compulsions). Cognitive approaches to OCD focus on
the role of cognitive biases in the onset and maintenance of this vicious cycle, with increased doubts and memory
uncertainty being primary factors. Behavioral approaches, on the other hand, focus on executive dysfunctions, with
inhibitory deficit being most prominent. In the current paper, we review previous literature on the presence and role
of inhibitory deficits, increased doubts, and memory uncertainty in OCD, followed by evidence suggesting that these
factors are highly interrelated. We propose that both inhibitory deficits and increased doubts serve as prominent
components of OCD and suggest that a more integrative approach is needed in order to more fully conceptualize the

etiology and maintenance cycle of OCD.
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Obsessive-compulsive disorder (OCD) is a highly
debilitating disorder with a lifetime prevalence of
approximately 2.3% (Huppert et al. 2009, Ruscio et
al. 2010). OCD patients experience recurrent intrusive
thoughts or impulses (obsessions), and repetitive,
irresistible behaviors (compulsions) aimed at feared
consequences and used to reduce anxiety and/or
distress (American Psychiatric Association 2013).
OCD patients’ typical behaviors (compulsions) cause
immediate effects of relief from distress, though in
the long run they tend to inflict paradoxical effects—
increasing rather than decreasing the anxiety caused
by obsessions— effectively perpetuating compulsions
(Salkovskis 1999, van den Hout and Kindt 2003, van
den Hout et al. 2008).

In the past few years many OCD researchers have
tended to focus on one of the two main approaches—
cognitive vs. behavioral—for OCD. The cognitive
model for OCD (Salkovskis 1999) postulates that in-
trusive thoughts occur in at least 90% of the general
population and are not pathological per se (Rachman
and de Silva 1978). Hence, the vicious cycle of obses-
sions and compulsions begins with giving catastrophic
interpretations to such intrusive thoughts. The cognitive
approach suggests that a number of cognitive biases
increase the likelihood of an intrusive thought becom-
ing an obsession. Cognitive researchers thus focus on
cognitive biases such as over-importance of thought,
perfectionism, inflated responsibility, overestimation of
probability of harm (see Rachman 2002), intolerance
of uncertainty, increased doubts, etc. Indeed, cognitive
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models for OCD have received growing interest in re-
cent years (see Calkins et al. 2013, for a review). On the
other hand, other researchers have presented increased
evidence for the dominance of behavioral models for
OCD. Behavioral researchers commonly focus on ex-
ecutive aspects such as an inhibitory deficit, an execu-
tive function deficit, inflexible cognitive control (Kal-
anthroff et al. in press), reliance on rigid habits (Gillan
etal. 2011), etc. While some cognitive researchers refer
to the executive deficit in OCD as an “epiphenomenon”
(Abramovitch et al. 2012) and doubt its importance and
clinical significance (Abramovitch et al. 2013), behav-
ioral researchers are more skeptical about the advances
of cognitive models (Anholt and Kalanthroff 2013) and
about the benefit from such models to therapy (Rosa-
Alcazar et al. 2008). In the current paper we aim to sug-
gest that a more integrative approach is needed. For this
purpose we will first elaborate on the key aspect of be-
havioral models—an inhibitory deficit—and on a major
cognitive bias—increased doubt. Subsequently, we will
briefly review evidence suggesting the two factors are
highly connected.

An inhibitory deficit in OCD

In recent years, a few researchers have suggested
that goal-directed action may be compromised in OCD
patients and compulsions may be driven by maladaptive
habits (Boulougouris et al. 2009, Gillan et al. 2011).
This is in line with findings concerning an executive
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control deficit in OCD (e.g., Greisberg and McKay
2003, Kuelz et al. 2004). More specifically, a few
researchers have suggested that a deficit in response
inhibition—a hallmark of executive functions—is an
endophenotype of OCD (e.g., Chamberlain et al. 2005,
Menzies et al. 2007, Morein-Zamir et al. 2010, de Wit
etal. 2012).

Inhibitory difficulties in OCD participants have been
observed using a variety of cognitive tasks, including the
Go/NoGo task (Bannon et al. 2002, Aycicegi et al. 2003,
Penadés et al. 2007), the stop-signal task (Chamberlain
et al. 2000), the Stroop task (Bannon et al. 2002,
Penadés et al. 2007) and oculomotor tests (Rosenberg
et al. 1997). Chamberlain et al. (2005) suggested that
such inhibitory dysfunctions may account for the
clinical symptoms associated with OCD. Specifically,
according to these authors, failures in cognitive
inhibition (i.e., control over internal cognitions)
can lead to obsessions, while failures in behavioral
inhibition (i.e., control over externally manifested
motor activities) can lead to compulsions. This notion
is in line with the intense urge of OCD individuals
to execute compulsions, despite being aware of the
senselessness of these actions and having no true desire
for their consequences (Robbins et al. 2012). Robbins
et al. (2012) presented the COD (compulsive-obsessive
disorder) hypothesis—obsessions in OCD may pose
“a post hoc rationalization of otherwise inexplicable
compulsive urges”—thus challenging the classic notion
that compulsions occur in response to obsessions. In
order to explain the mechanism that is responsible for
the “post hoc rationalization”, other researchers (Anholt
et al. 2012) used William James’ classic psychological
theory that argued that people tend to give emotional
meaning to their own behaviors: “we feel sorry because
we cry, angry because we strike, afraid because we
tremble” (James 1884/1969, 1890/1950). These
researchers argued that “impaired response inhibition
is related to the development of OCD metacognitive
beliefs”. The experience of difficulty to inhibit behavior
tendencies related to intrusive thoughts may lead to the
perceptions of these thoughts as important and likely
to occur. As a consequence, these patients may engage
in thought suppression as well as compulsive behavior,
and become entangled in a “vicious circle” (Anholt
et al. 2012, p. 74). Based on experimental data, in a
recent paper in this journal, we suggested that OCD
patients are characterized by a deficit in task control,
which causes them to engage in associative irrelevant
automatic tasks (Kalanthroff et al. 2013).

Increased doubts

In a series of experiments, Dar et al. (2000)
tested the hypothesis that uncertainty is a general
characteristic of OCD checkers, which affects not only
memory but other domains of knowledge as well. The
researchers requested OCD and non-anxious controls
to answer general knowledge questions (that were
unrelated to short-term memory or to OCD). In three
experiments, OCD checkers were found to be less
confident in their performance, compared to controls,
whereas their actual performance was not as bad as they
evaluated it to be. Furthermore, confidence was found
to be negatively correlated with the severity of OCD
symptoms, as measured by the Y-BOCS (Yale-Brown
Obsessive Compulsive Scale), and repeating the same
question was found to reduce confidence and increase
doubt only in OCD participates (and not in controls).

In an attempt to examine the conditions in which
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uncertainty induces actual checking behavior in people
with subclinical OCD, Toffolo et al. (2013) developed
a visual-search eye-tracking task. This task allows
investigating checking behavior in both certain (i.e.,
when target is present) and uncertain (i.e., when target
is absent) situations. These researchers found that
participants from the OCD group showed increased
“checking behaviors” in the uncertain condition (i.e.,
when the target was absent), that is, longer search times
and a higher number of eye fixations. On the other
hand, in the certain condition (i.e., when the target was
present) participants from the OCD group did not show
increased checking behavior. This finding suggests that
increased general uncertainty may provoke people with
OCD to engage in repetitive checking in an uncertain
situation because the uncertainty of the situation adds to
an elevated level of general uncertainty. These findings
correspond with Lazarov et al.’s (2012) model, which
depicts a more specified uncertainty in OCD. The core
of this model is that patients with OCD lack a subjective
conviction regarding internal states and therefore have
to rely on external proxies, such as rules or procedures.

The notion that repeated checking causes a
reduction in memory certainty (i.e., the “paradoxical
effect”) is illustrated by van den Hout’s seminal work
on healthy participants, demonstrating that compulsive-
like behaviors, such as checking, are enough to
induce memory distrust in healthy participants (van
den Hout and Kindt 2003, van den Hout et al. 2008).
These researchers instructed healthy participants to
engage in a repeated-checking compulsive-like task
using a computer animation of gas stoves. Results
yielded reduction in memory confidence, but not in
memory objective performance, following 20 checking
trials. Radomsky et al. (2006) replicated these effects
using a real checking procedure rather than a virtual
computerized task. Linkovski et al. (2013) replicated
this effect and showed that participants were also
more likely to act on this uncertainty by choosing to
voluntarily wait (while prolonging the experiment) in
order to make sure their memory was accurate. These
findings suggest a descriptive maintenance model of
a vicious circle of doubt, uncertainty and compulsive
behavior that underlies OCD.

Integrating behavioral and cognitive theories
— inhibition and increased doubts

As mentioned above, van den Hout’s work (van
den Hout and Kindt 2003, van den Hout et al. 2008)
demonstrated the effect of repeated checking on
memory distrust. However, these studies do not explain
why some people are more prone to engage in these
behaviors and become entangled in the vicious cycle
described above. In a recent paper, Linkovski and
colleagues (2013) suggested that memory uncertainty
following repeated checking occurs mainly in
individuals with low inhibitory control. These
researchers conducted a replication of van den Hout
and Kindt’s (2003) task; they instructed participants to
conduct 20 trials of a repeated-checking compulsive-
like task using virtual gas-stoves. Replicating van
den Hout and Kindt’s (2003) results, Linkovski et al.
(2013) found that although actual memory performance
was not influenced by repeated checking, subjective
confidence in memory was reduced following repeated
checking. Next, participants conducted the stop-signal
task (Logan and Cowan 1984, Logan 1994) in order to
measure inhibitory control efficiency. Results indicated
a significantly larger decrease in memory confidence in
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participants with low inhibitory control compared with
participants with high inhibitory control. This pattern
led the researchers to conclude that deficits in inhibitory
control might underlie cognitive vulnerability for OCD.

More recently, the connection between increased
doubts and inhibition was demonstrated again using
the visual-search task (Kalanthroff et al. in press). As
mentioned earlier, Toffolo et al. (2013) used the visual-
search task and found that participants in the OCD group
showed increased “checking behavior” in the uncertain
condition (i.e., when the target was absent). Kalanthroff
et al. (in press) used a similar visual-search task and
combined it with the stop-signal task; participants
were asked to decide whether a target was present or
absent while in some trials a stop-signal (an auditory
tone delivered through headphones) was presented,
indicating that response to the current trial should be
inhibited. Two conditions were used in this experiment—
high inhibition (stop signal in 30% of the trials) and low
inhibition (stop signal in 10% of the trials). This design
enabled the researches to investigate the causal effect
of inhibition on increased doubts. Importantly, the
usage of a high proportion of stop signals to increase
inhibitory control had been previously established and
validated (Verbruggen et al. 2012). As predicted, in
two experiments the researchers found that increased
“checking behavior” (indicated by reaction time) in the
uncertain condition was substantially reduced in the
high inhibition condition. In other words, in the high
inhibition condition the difference between target-
present and target-absent trials was significantly smaller
than in the low inhibition condition. This pattern led the
researchers to conclude that when inhibition is high, the
effect of doubt is reduced.

To conclude, we propose that OCD patients are
characterized by both inhibitory deficit and cognitive
biases such as increased doubts and memory uncertainty.
Most importantly, we propose that both factors serve as
important components of OCD. It remains a “chicken
and egg” debate whether inhibitory deficit arises as
an epiphenomenon caused by obsessions or whether
inhibitory deficit is a core symptom or endophenotype
of OCD. We suggest that a more integrative model of
OCD is needed and that more research is required on
the relations between executive deficits and cognitive
biases in OCD.
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