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Abstract
Purpose of Review Circadian rhythms are a topic of growing interest in mental health, particularly in obsessive-compulsive
disorder. However, the consistency of this link has not been carefully examined. Thus, the present review integrates findings from
the past 5 years in order to determine the strength of such a relationship and identify areas for clarification and extension.
Recent Findings Findings revealed inconsistent evidence for a link between circadian rhythms and OCD. Chronotype is unre-
lated to OCD symptoms in adolescents but predicts OCD symptoms in adults. Results on delayed sleep timing are equivocal.
Circadian rhythm disorders predict OCD treatment outcome. Preliminary evidence implicates decreased light exposure and
diurnal symptom variability in OCD.
Summary The relationship between circadian rhythms and OCD may vary by age, diagnostic status, and assessment method.
Recent findings are limited by an overreliance on convenience samples and singular self-report methods. Recommendations for
future research on the role of circadian rhythms in OCD are discussed.

Keywords Obsessive-compulsive disorder . OCD . Circadian rhythms . Chronotype . Eveningness . Sleep timing

Introduction

Circadian rhythms are autonomous 24-h cycles in pro-
cesses ranging from gene expression to behavior that oc-
cur independent of environmental input, and misalign-
ment in these rhythms can result in pathology [1].
Considerable research has delineated the negative conse-
quences of “living against the circadian clock” for phys-
ical health [1], and increasing attention is now being di-
rected towards the role of circadian rhythms in psychopa-
thology [2, 3]. Indeed, multiple systems linked to circadi-
an rhythms are also implicated in psychopathology, in-
cluding functions of monoaminergic neurotransmitters,
the immune system, and the hypothalamic-pituitary-
adrenal axis [4]. Though much of the extant literature on
circadian rhythms in psychopathology has focused on

depression [e.g., 5], a small body of work also implicates
circadian rhythms in obsessive-compulsive disorder
(OCD). For example, individuals with delayed sleep
phase disorder (DSPD) report increased OCD symptoms
compared to healthy controls [6]. Similarly, DSPD is
linked to severe, treatment-resistant OCD [7, 8].
However, evidence for variability in circadian-controlled
hormone output in OCD is inconsistent, with some studies
indicating alterations in cortisol and melatonin secretion
[9, 10] while others studies report no such effects [11, 12].
Finally, individuals with OCD also exhibit decreased total
sleep time (TST) compared to healthy controls (see [13]
for a review), which may represent a consequence of a
mismatch between internal rhythms (i.e., delayed sleep
timing) and environmental demands.

These findings offer preliminary evidence for a role of
circadian rhythms in OCD. Given increased theorizing on
a circadian-OCD link [e.g., 14], a review of recent find-
ings in this area may clarify inconsistencies and highlight
areas for replication and extension. Thus, the present re-
view aims to integrate findings on circadian rhythms in
OCD over the past 5 years. Conclusions and recommen-
dations for future research on the role of circadian
rhythms in OCD will be discussed.
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Recent Findings on Circadian Rhythms
and OCD

Chronotype

Recent research has yielded mixed evidence for the role of
circadian rhythms in OCD. The majority of work in this area
has examined chronotype in OCD. Chronotype represents in-
dividual differences in circadian preference and phase of en-
trainment [15]. Chronotype is described by a spectrum from
morningness to eveningness, such that those who trend to-
wards eveningness have a later sleep-wake schedule and later
peaks in circadian markers such as cortisol, core body temper-
ature, and subjective alertness and vice versa [16, 17].
Importantly, eveningness may be indicative of desynchrony
in circadian rhythms and environmental demands [15] and has
been linked to symptoms of mood and anxiety disorders [18].
However, recent evidence for a link between chronotype and
OCD is equivocal. A study of undergraduates found that eve-
ning types report increased intrusive cognition compared with
morning types [19]. Cross-sectional survey studies also indi-
cate a small association between eveningness and OCD symp-
toms in adolescents [20] and adults [21•]. However, both of
these studies also found that the relationship between
chronotype and OCD symptoms becomes non-significant
when depression is controlled [20, 21•]. Thus, it is unclear
whether there is a unique relationship between concurrent
chronotype and OCD symptoms in unselected samples.

Interestingly, findings diverge between age groups when
the link between chronotype and OCD is examined over time.
Among adolescents, chronotype at baseline is unrelated to
OCD symptoms over 6 months [22•]. However, among adults,
eveningness significantly predicts increased OCD symptoms
over 4 months, even when controlling for baseline symptoms
of OCD and depression [21•]. Importantly, this finding sug-
gests that the link between circadian rhythms and OCD is not
accounted for by depression. These discrepant findings be-
tween age groups may be explained by developmental chang-
es in chronotype. That is, the signal for a link between
chronotype and OCD may be obscured by normative
eveningness in adolescence. In contrast, those who do not
phase shift towards morningness in adulthood may be vulner-
able to adverse outcomes, such as increased OCD symptoms.
Additional research examining the developmental trajectories
of chronotype and OCD symptoms is necessary to determine
whether persistent eveningness predicts OCD symptom onset.

Recent studies examining chronotype in OCD samples has
likewise yielded mixed results. In a study comparing individ-
uals with OCD who had undergone treatment to healthy con-
trols, there was a trend towards more evening types and fewer
morning types in the OCD group [23]. In contrast,
eveningness was unrelated to symptom severity in the OCD
group. Importantly, no other study has compared chronotype

in OCD versus healthy controls in the last 5 years. However,
one recent study compared those with OCD to a mixed psy-
chiatric disorder group. Findings indicate no difference in
chronotype between groups and no association between
chronotype and OCD symptom severity in the OCD group,
though there was a small association between eveningness and
increased negative effect that was unique to the OCD group
[24]. Together, these findings suggest a potential small signal
for increased eveningness in OCD that may also extend to
other forms of psychopathology.

Though few studies of the link between chronotype and
OCD have examined potential intervening processes, one re-
cent study found that the prospective relation between
eveningness and OCD symptoms was partially mediated by
sleep disturbance [21•]. This finding is consistent with a recent
model proposing insufficient and disturbed sleep as potential
mechanisms linking evening chronotype to mental illness
more broadly [3].

Sleep Timing

In addition to chronotype, delayed sleep timing may also in-
dicate circadian rhythm abnormalities in OCD [25]. The
timing of sleep has been suggested as the preferred method
for measuring chronotype [26], as sleep timing is more strong-
ly correlated with indicators of circadian phase, such as mel-
atonin [27], relative to morningness-eveningness measures of
chronotype. However, it is important to note that sleep timing
is also impacted by psychosocial factors and is not uniquely
driven by circadian rhythms [28]. Indeed, recent findings pro-
vide inconsistent evidence for a link between delayed sleep
timing and OCD. In an undergraduate sample who self-
reported habitual sleep timing, individuals with delayed sleep
timing reported increased intrusive thoughts compared with
individuals with non-delayed sleep timing, and this effect was
independent of sleep duration and negative affect [29].
Further, individuals with delayed bedtimes endorsed increased
urges to neutralize or suppress intrusive thoughts. However,
though one study of an undergraduate sample found a small
association between later self-reported bedtimes and OCD
symptoms [19], this finding was not replicated in a later study
[30]. Further, clinical comparisons of both adolescents and
adults with OCD to healthy controls indicated no differences
in sleep timing as measured by actigraphy [31•, 32]. Thus,
recent findings do not consistently implicate delayed sleep
timing in OCD.

Circadian Rhythm Disorders

Despite minimal recent evidence for delayed sleep timing in
OCD, two recent findings indicate a link between circadian
rhythm disorders and OCD. In a population survey of over
9000 adolescents, there was a trend towards increased DSPD
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in those meeting criteria for probable OCD [33]. Further, a
study comparing adults with OCD to healthy controls found
evidence for a large effect of increased circadian rhythm dis-
orders in the OCD group [31•]. Further, this study also found
baseline circadian rhythm disorders and sleep timing together
predicted non-response to repetitive transcranial magnetic
stimulation treatment, as well as a trend-level effect for more
severe circadian rhythm disorder symptoms among treatment
non-responders compared with responders. Thus, circadian
abnormalities may characterize clinical levels of OCD and
may likewise represent a barrier to effective treatment.

Time of Day Effects on OCD Symptoms

Circadian rhythm abnormalities in OCDmay also be indicated
by diurnal variation in OCD symptoms. Indeed, Nota, Gibb,
and Coles [34] found that the likelihood of experiencing ob-
sessions peaks in the afternoon in a sample of untreated OCD
adults. This pattern is similar to previous research showing
anxiety-related symptoms peak mid-day in a sample of adults
with panic attacks [35] but is notably distinct from findings
suggesting that anxiety declines across the day in healthy
adults [36, 37]. Thus, elevated OCD symptoms in the after-
noon may represent a deviation from the normative diurnal
rhythm of anxiety. Additional research utilizing ecological
momentary assessment approaches is needed to fully charac-
terize time of day effects for OCD symptoms.

Latitude and Light Exposure

Importantly, despite increased theorizing on a role of cir-
cadian rhythms in OCD [e.g., 14, 38], no recent studies
have examined mid-sleep, the preferred method for mea-
suring chronotype [39] or physiological indicators of cir-
cadian rhythms, such as dim light melatonin onset or core
body temperature in OCD. However, one study found a
medium to large association between OCD prevalence and
latitude, such that increasing latitude is associated with
increased OCD prevalence [40•]. Previous circadian
rhythm research suggests that decreased light exposure
at increased latitudes impacts circadian-controlled pro-
cesses [41]. Indeed, Coles et al., [40•] also found a medi-
um association between fewer hours of light exposure and
increased OCD prevalence. Notably, these effects were
specific to OCD and did not extend to panic disorder.
Thus, decreased light exposure at higher latitudes may
contribute to circadian dysregulation and confer vulnera-
bility for OCD. However, it is important to note that few
studies have reported prevalence rates of OCD in high
latitude regions (> 40°); thus, replication of this effect is
needed in more extreme latitudes.

Conclusions and Future Directions

Taken together, recent findings offer mixed evidence for the
role of circadian rhythms in OCD. Though small associations
between chronotype and OCD in cross-sectional samples are
inconsistently detected [20, 21•], there is preliminary evidence
for a prospective link between chronotype and OCD symp-
toms in adults [21•]. Similarly, circadian rhythm disorder
symptoms predict OCD treatment outcome [31•], again sug-
gesting that circadian measures may hold predictive utility for
OCD trajectories over time. These findings highlight the im-
portance of prospective designs when examining the links
between circadian rhythms and OCD and suggest that concur-
rent relations between indicators like chronotype may be too
small to be detectable in models that include other relevant
covariates.

Interestingly, evidence for links between delayed sleep
timing and OCD symptoms in unselected samples does not
appear to extend to clinical OCD populations. However, these
discrepant findings are difficult to interpret due to notable
differences in study design. First, undergraduate students
may not be appropriate samples for studies of sleep timing.
That is, delayed bedtimes in the pursuit of goal-directed be-
havior (e.g., studying for exams) may be fundamentally dis-
tinct from delayed bedtimes underpinned by circadian rhythm
variability. Second, the studies of OCD samples also utilized
an objective measure of sleep timing (i.e., actigraphy [31•,
32]). Thus, it is unclear if the lack of evidence for delayed
sleep timing in recent clinical comparison studies suggests
that those with OCD do not exhibit delayed sleep timing or
rather that delayed sleep timing in relation to OCD is not
detected by actigraphy. Alternatively, the studies indicating a
link between delayed sleep timing and OCD utilized a retro-
spective measure of bedtimes over the past month [19, 29].
Thus, it is possible that the relation between sleep timing and
OCD is better explained by retrospective bias. Additional
work utilizing multiple indicators of sleep timing in those with
and without OCD is necessary to clarify these conflicting
findings.

Recent findings on the role of circadian rhythms in OCD
also diverge by age. Though recent studies detect no unique
link between chronotype or delayed sleep timing and OCD in
adolescents [20, 22•, 32], studies of adults find a relatively
more consistent signal across circadian indicators. Again, such
discrepancies findings may reflect the developmental trajecto-
ry of circadian rhythms. Given typical phase delay in adoles-
cence [42], a link between delayed circadian rhythms and
OCD may be difficult to detect in this stage of development.
However, a more consistent link between delayed circadian
rhythms and OCD in adult samples suggests that a relative
phase delay that persists beyond adolescence and into adult-
hood may confer vulnerability for OCD. This interpretation is
supported by a similar pattern evident in recent studies
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examining the prevalence of DSPD status in OCD which
found a trend level effect in an adolescent sample [33], but a
large effect in an adult OCD sample [31•]. These findings
suggest that longitudinal studies tracking OCD symptoms
and disorder onset in the transition between adolescence and
adulthood may yield important findings on physiological fac-
tors that contribute to OCD onset.

Finally, recent findings in this area also highlight new areas
for future research. For example, evidence for a large associa-
tion between OCD prevalence and latitude [40•] suggests that
light exposure may be an understudied mechanism in OCD.
Likewise, preliminary evidence for diurnal variation in OCD
symptoms [34] suggests that additional research is necessary to
fully characterize time of day effects in this population. Careful
delineation of the timing of peaks in OCD symptoms is neces-
sary in order to identify concurrently peaking processes that
may be contributing to OCD pathology.

Taken together, these studies offer evidence for a small, but
inconsistent link between circadian rhythms and OCD that
may vary by age, sampling period, and diagnostic status.
However, recent findings are limited by an overreliance on
unselected samples and underutilization of gold standard cir-
cadian methods. Thus, the results of this review suggest that
circadian rhythms may be disrupted in OCD, but claims made
about this link should be tempered and findings interpreted
with caution. Still, given growing appreciation for the role of
circadian rhythms in mental and physical health [e.g., 1, 2],
circadian rhythms remain an important area for future research
within the context of OCD. The following recommendations
may increase the clarity and utility of subsequent circadian-
focused OCD research: (1) Increased examination of clinical
OCD populations. The majority of recent work has examined
unselected samples, making it difficult to generalize findings
to individuals with OCD. (2) Decreased reliance on under-
graduate samples. Purposeful delays in sleep/wake timing en-
gaged in by undergraduates may obscure any true effect of
circadian delays in OCD. (3) Increased use of multiple indi-
cators of circadian rhythms. Single-method approaches are
vulnerable to measurement error [43], an issue which is likely
particularly problematic when variables measured are proxies
of the desired construct (e.g., sleep timing to indicate circadian
rhythms). (4) Increased use of preferred circadian methods
(e.g., mid-sleep, dim light melatonin onset), as well as exper-
imental methods (e.g., forced desynchrony). Overreliance on
self-report measures introduces bias and ignores considerable
research detailing appropriate methods for circadian rhythm
measurement [44]. (5) Increased use of prospective designs, as
well as ecological momentary assessment methods. Though
cross-sectional studies are an important first step, ultimately
the question should be one of mechanism, in which case pro-
spective designs are critical. Likewise, cross-sectional mea-
sures represent a blunt approach to processes which are likely
dynamic and variable over time. Thus, utilization of

ecological momentary assessment may offer a more valid
characterization of circadian rhythms in OCD. (6)
Recruitment of large samples in order to detect what is likely
a small effect. Recent findings converge on a small effect size
for circadian rhythms in OCD. Thus, studies utilizing small
samples may be misleading.
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