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What underlies the effect of sleep disruption? The role of alertness in
obsessive-compulsive disorder (OCD)

Several recent investigations report a correlation between
shorter sleep duration and obsessive-compulsive disorder
(OCD) symptoms. In a recent study, Nota, Schubert, and Coles
(2016) investigated the potential underlying mechanism of this
correlation and found that shorter sleep duration was associated
with worse inhibitory performance on a go/no-go task (only in
individuals with more severe OCD symptoms). As the authors
describe, the relationship between deﬁcient inhibition and OCD
symptoms was established in several previous studies. Nota
et al. (2016) concluded that a lack of proper sleep makes it
harder to inhibit repetitive thoughts and behaviors. If so, the
question then becomes why. Here, we propose that alertness,
not sleeping per-se, may drive the impaired inhibition and OCD
symptoms.
Alertness is a low-level system, dominated by norepinephrinecontaining locus coeruleus neurons, which designate the internal
feeling of wakefulness or arousal (Aston-Jones & Cohen, 2005). A
high level of alertness is known to impact the cognitive system,
for example by increasing response readiness and by inducing
more globally-biased spatial processing (Weinbach & Henik,
2011). Using the stop-signal task, we recently found that alerting
cues, presented prior to trials in which participants were required
to inhibit a response, resulted in more efﬁcient inhibitory control
(Weinbach, Kalanthroff, Avnit, Henik, 2015).
One might think that alertness and sleep are two sides of the
same coin. Indeed, poor sleep quality has been shown to have a
detrimental effect on alertness. However, alertness is a broader
construct, affected by numerous factors including physical exercise,
exposure to light, alcohol and drugs, caffeine, mood, certain medications, and even circadian rhythm. Furthermore, alertness could
also be low due to an internal mechanistic impairment e as was
documented in certain psychiatric and neurological conditions,
such as ADHD.
Thus, we hypothesize that disrupted alertness (speciﬁcally
aberrant activation of the locus coeruleus), and not sleep disruption per se, may contribute to elevated OCD symptoms by impairing the ability to control repetitive thoughts and behaviors. This
suggestion is indirectly supported by the ﬁnding that caffeine
(which elevates alertness while obstructing sleep duration) can
reduce OCD symptoms (e.g. Koran, Aboujaoude, & Gamel, 2009).
This does not imply that alertness is impaired in all OCD patients,
but rather that low levels of alertness may aggravate existing

symptoms and should then be associated with more severe OCD
symptoms.
Nota et al. (2016) suggest that their results might have important clinical implications. We agree. If alertness is the underlying
mechanism for how poor sleep may lead to impaired response inhibition, focusing on alertness may open yet new avenues for
expanding these implications and for ﬁnding novel treatment
targets.

References
Aston-Jones, G., & Cohen, J. D. (2005). An integrative theory of locus coeruleusnorepinephrine function: adaptive gain and optimal performance. Annual
Review of Neuroscience, 28, 403e450.
Koran, L. M., Aboujaoude, E., & Gamel, N. N. (2009). Double-blind study of
dextroamphetamine versus caffeine augmentation for treatment-resistant
obsessive-compulsive disorder. The Journal of Clinical Psychiatry, 70,
1530e1535.
Nota, J. A., Schubert, J. R., & Coles, M. E. (2016). Sleep disruption is related to poor
response inhibition in individuals with obsessiveecompulsive and repetitive
negative thought symptoms. Journal of Behavior Therapy and Experimental
Psychiatry, 50, 23e32.
Weinbach, N., & Henik, A. (2011). Phasic alertness can modulate executive control by enhancing global processing of visual stimuli. Cognition, 121,
454e458.
Weinbach, N., Kalanthroff, E., Avnit, A., & Henik, A. (2015). Can arousal modulate
response inhibition? Journal of Experimental Psychology: Learning, Memory,
and Cognition, 41, 1873e1877.

Eyal Kalanthroff*
Anxiety Disorders Clinic and the Center for OCD and Related Disorders
at the New York State Psychiatric Institute, New York, NY, USA
Department of Psychiatry, Columbia University Medical Center, New
York, NY, USA
Omer Linkovski, Noam Weinbach
Department of Psychology, Ben-Gurion University of the Negev, BeerSheva, Israel
Olivia Pascucci
Anxiety Disorders Clinic and the Center for OCD and Related Disorders
at the New York State Psychiatric Institute, New York, NY, USA
Department of Psychiatry, Columbia University Medical Center, New
York, NY, USA
Gideon E. Anholt

http://dx.doi.org/10.1016/j.jbtep.2016.03.009
0005-7916/© 2016 Elsevier Ltd. All rights reserved.

Please cite this article in press as: Kalanthroff, E., et al.What underlies the effect of sleep disruption? The role of alertness in obsessive-compulsive disorder (OCD), Journal of Behavior Therapy and Experimental Psychiatry (2016), http://dx.doi.org/10.1016/j.jbtep.2016.03.009
Downloaded from ClinicalKey.com at MACHBA- Ben Gurion University of the Negev March 28, 2016.
For personal use only. No other uses without permission. Copyright ©2016. Elsevier Inc. All rights reserved.

2

Correspondence / J. Behav. Ther. & Exp. Psychiat. xxx (2016) 1e2

Department of Psychology, Ben-Gurion University of the Negev, BeerSheva, Israel
Helen Blair Simpson
Anxiety Disorders Clinic and the Center for OCD and Related Disorders
at the New York State Psychiatric Institute, New York, NY, USA

*

Corresponding author. Columbia University Medical Center, New
York State Psychiatric Institute, Anxiety Disorders Clinic, 1051
Riverside Drive, New York, NY 10032 Room #3205, USA.
E-mail address: eyalkant@gmail.com (E. Kalanthroff).

Department of Psychiatry, Columbia University Medical Center, New
York, NY, USA

10 March 2016
Available online xxx

Please cite this article in press as: Kalanthroff, E., et al.What underlies the effect of sleep disruption? The role of alertness in obsessive-compulsive disorder (OCD), Journal of Behavior Therapy and Experimental Psychiatry (2016), http://dx.doi.org/10.1016/j.jbtep.2016.03.009
Downloaded from ClinicalKey.com at MACHBA- Ben Gurion University of the Negev March 28, 2016.
For personal use only. No other uses without permission. Copyright ©2016. Elsevier Inc. All rights reserved.

