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Abstract
Compulsive tendencies are a central feature of problematic human behavior and thereby are of great interest to the
scientific and clinical community. However, no consensus exists about the precise meaning of ‘compulsivity,’
creating confusion in the field and hampering comparison across psychiatric disorders. A vague conceptualization
makes compulsivity a moving target encompassing a fluctuating variety of behaviors, which is unlikely to improve
the new dimension-based psychiatric or psychopathology approach. This article aims to help progress the definition
of what constitutes compulsive behavior, cross-diagnostically, by analyzing different definitions in the psychiatric
literature. We searched PubMed for articles in human psychiatric research with ‘compulsive behavior’ or ‘compulsivity’ in the title that focused on the broader concept of compulsivity—returning 28 articles with nine original
definitions. Within the definitions, we separated three types of descriptive elements: phenomenological, observational
and explanatory. The elements most applicable, cross-diagnostically, resulted in this definition: Compulsive behavior
consists of repetitive acts that are characterized by the feeling that one ‘has to’ perform them while one is aware that
these acts are not in line with one’s overall goal. Having a more unified definition for compulsive behavior will
make its meaning precise and explicit, and therefore more transferable and testable across clinical and non-clinical
populations.
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Introduction
In many psychiatric or psychopathological disorders, patients
repetitively engage in behaviors that are disruptive for themselves and their environment. In obsessive-compulsive disorder (OCD), patients often report that they realize the nonsensical nature of their compulsions (e.g., washing hands 20
times) and the disruptive effects the compulsions have on their
life, but cannot always give a reason for why they do them
(Denys, 2011). Addicted patients can often explain why they
started using the substance of abuse or betting on electronic
gaming machines (e.g., pleasure, peer pressure, stress relief).
At a certain stage of the addiction process, however, these
reasons no longer drive the behavior and many patients struggle to understand why they keep using despite an increasing
awareness of the destructive impact of the substance or behavioral addiction (Kennett, Matthews, & Snoek, 2013).
Although the behaviors themselves differ in many aspects
across these disorders, there seems to be a motivational drive
behind them all that defies simple explanations. Patients feel
compelled to act out these behaviors—from now on referred
to as ‘compulsive behavior.’ A range of compulsive behaviors
cut across different diagnostic boundaries, including substance and behavioral addictions, obsessive-compulsive and
related disorders, eating disorders, and neurological disorders
such as Parkinson’s disease (Allen, King, & Hollander, 2003;
Flessner, Knopik, & McGeary, 2012; Grant & Potenza, 2006;
Le Moal & Koob, 2007; Leeman & Potenza, 2012;
Rothemund et al., 2011). Compulsive behaviors are relevant
even beyond psychiatric disorders. In the general population,
about 10% of people have OCD-related sub-threshold symptoms that include compulsive behaviors, and some authors
have even suggested that normal repetitive daily behaviors
such as children’s bedtime rituals have compulsive elements
(Denys, 2014; Fineberg et al., 2013).
A question then arises—does the shared phenomenology of
compulsive behaviors across disorders indicate that there are
shared cognitive and neural mechanisms driving them? If
there are, investigating these mechanisms would be important
for many disorders in psychiatry and psychology and may lead
to new avenues for cross-diagnostic treatments. On the other
hand, the types of behavior that become compulsive differ
greatly between disorders, and investigating them as one
cross-diagnostic construct could lead to generalizations that
may hamper rather than advance our understanding.
Precisely defining compulsive behavior is a fundamental first
step in solving this issue. To investigate compulsive behavior
as a cross-diagnostic construct, we need a clear notion of
which behaviors will be included and excluded. In this paper,
we will first explain and explore this issue in the introduction,
and then conceptualize a clear definition of compulsive behavior by searching the literature and comparing and discussing
different definitions used in the field of behavioral sciences.
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Compulsivity as a Cross-Diagnostic Behavioral
Dimension
The idea that compulsivity is an important behavioral dimension that needs to be investigated across disorders is gaining
popularity, and over the last few years, studies into compulsivity have increased in number (Robbins, Gillan, Smith, de
Wit, & Ersche, 2012). A PubMed search shows that the number of papers with ‘compulsivity’ in the title or summary more
than doubled in the last five years (n = 236 in 2011–2015)
compared with the previous five years (n = 97 in 2006–
2010) and multiplied by four compared with the five years
prior to that (n = 52 in 2001–2005). Moreover, the Strategic
Plan of the U.S. Institute of Mental Health (NIMH) aims to
establish a new classification of psychiatry for research purposes based on dimensions of observable behavior and neurobiological measures instead of diagnostic categories
(National Institute of Mental Health Strategic Plan, 2008).
The current interest in such a new classification results from
the discontent with the progress of neurobiological research in
psychiatry and the idea that these behavioral dimensions may
map more closely to findings from neurobiological research.
Compulsive behavior is included as one of these behavioral
dimensions in the NIMH’s Research Domain Criteria
(RDoC), underlining the interest in research community in
investigating compulsive behavior as a cross-diagnostic dimension in psychopathology (Cuthbert, 2014).
Several studies suggest that shared cognitive and neural
mechanisms underlie compulsive behaviors across disorders.
A compulsive brain circuitry has been suggested based on
overlapping neural circuits that underlie compulsive behaviors
in different psychiatric disorders (Fontenelle, Oostermeijer,
Harrison, Pantelis, & Yücel, 2011; van den Heuvel et al.,
2016). These circuits are associated with cognitive processes
implicated in the development of compulsive behaviors.
Among the most replicated findings in compulsive disorders
are abnormalities in the frontostriatal circuit (Baxter et al.,
1992; Robinson et al., 1995; van den Heuvel et al., 2010).
Regions in this circuit, such as the orbitofrontal cortex and
ventral striatum, are involved in reinforcement learning,
steering behavior and—especially in the more dorsal region
of the striatum—repetitive performance of learned behavior
(Shohamy, 2011). Disturbances in learning processes (e.g. increased errors or reaction times in a reversal learning task or
differences in sensitivity to learning from positive versus negative outcomes) and associated fronto-striatal circuits may
contribute to the inflexibility and persistence that characterize
compulsive behaviors (de Ruiter et al., 2009; Remijnse et al.,
2006; Valerius, Lumpp, Kuelz, Freyer, & Voderholzer, 2008).
Functional deviations in regions of cognitive control such as
the inferior frontal gyrus, dorsolateral prefrontal cortex (PFC),
anterior cingulate cortex (ACC), and presupplementary motor
area have been associated with the inability to overcome and
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regain control over compulsive behaviors despite destructive
consequences. Moreover, preventing negative outcomes such
as anxiety, uncertainty, or stress-like states may be an important motivating factor behind compulsive behaviors. A popular dual processing framework that encapsulates these neural
cognitive abnormalities, suggests compulsive behavior involves an imbalance between hypoactive goal-directed control and hyperactive habit learning systems, with obsessions
and trait anxiety playing a role as an independent contributor
to compulsive avoidance habit learning (Fineberg et al., 2018;
Gillan, Robbins, Sahakian, van den Heuvel, & van Wingen,
2016). Where either an overreliance on habitual learning (i.e.,
strong stimulus response links) associated with abnormalities
in the putamen or reduced goal-directed control associated
with abnormalities in the caudate and ventromedial PFC result
in the inflexibility and persistence that characterizes compulsive behaviors. However, also within this framework it is possible that different types of compulsive behavior are coupled
to specific disturbances of the goal-directed control and habit
learning systems (e.g., one type of compulsivity might be
more related to goal-directed control deficits whereas another
type to excessive habitual learning).
While the dysfunctional cognitive constructs and neural
regions might be similar across many disorders, the underlying nature of these neural and cognitive processes may be
diametrically different. For instance, although abnormalities
in similar regions have been found in OCD and addiction,
the direction of the deviation with healthy controls can be
entirely opposed. In OCD patients, error- or conflict-related
ACC hyperactivation has been found, while in addictions,
ACC hypoactivation was found during error processing
(Luijten et al., 2014; Melcher, Falkai, & Gruber, 2008).
Although both disorders may have a suboptimal response to
errors—which could lead to aberrant learning and decisionmaking underlying compulsive behaviors—the mechanisms
behind this affected function may differ. Moreover, the point
at which compulsive behaviors develop in the disease trajectory can differ between disorders, which may point at different
mechanisms underlying compulsive behavior development.
In addiction, behavior typically becomes more compulsive
in later stages of the disorder, while compulsive behaviors
characterize OCD from early on in the disorder (Coles,
Johnson, & Schubert, 2011; Koob, 2009). In anorexia
nervosa, it is difficult to establish whether behaviors related
to food-restriction or excessive exercise start out as compulsive or develop later. At onset, these behaviors are driven both
by the reinforcing effect of accomplishment (weight loss) as
well as by preventing negative outcomes (e.g., negative feelings associated with weight gain). The initial behavior could
be viewed as reward-driven similar to the first stages of addiction or could also be interpreted as a rigid type of avoidance
behavior similar to OCD symptoms (Godier & Park, 2014).
While in trichotillomania it may differ greatly between
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patients, in some cases hair pulling may start out as a pleasurable activity, while for others it may feel compulsive right
from the start. Therefore, while there are striking similarities
between these compulsive behaviors (e.g., repetitive and destructive, overlap in neural circuits), the nature of the compulsive behaviors across different disorders can differ significantly regarding the role of positive or negative reinforcement,
level of goal-directedness, developmental trajectory, and direction of neural abnormalities.

Lack of Definition for Compulsivity
This brings us back to our important question of whether the
overlap of compulsive behaviors between disorders is substantial enough to justify investigating compulsivity as a
cross-diagnostic construct. Difference between disorders in
the developmental trajectories and mechanisms that lead to
compulsive behaviours may be too large to be usefully isolated and investigated. Perhaps it is more useful to divide and
study compulsive behavior subtypes separately. The main hurdle for investigating this question is that we have no agreedupon definition of the concept of compulsivity, as reflected in
the wide variety of definitions in Table 1 (Denys, 2014; Yücel
& Fontenelle, 2012). This lack of consensus creates confusion
and raises the possibility that the term ‘compulsivity’ refers to
different constructs within and across psychiatric disorders.
This confusion is also reflected in the lack of agreed-upon
measurement of compulsivity such as a questionnaire or a
neuropsychological test beyond those intertwined with certain
psychiatric diagnoses (e.g., Yale–Brown Obsessive
Compulsive Scale; Goodman et al., 1989).
Moreover, the frontostriatal circuitry is implicated in many
cognitive processes including decision-making, motivation,
salience and cognitive control, and is also disturbed in psychiatric disorders not typically associated with compulsive behavior, such as schizophrenia. Therefore, the observation that
all compulsive disorders share abnormalities in the
frontostriatal circuitry is not necessarily indicative of a shared
neural mechanism specific to compulsivity. Without a definition, we cannot expect much progress from compulsivity research within psychiatry’s new dimension-based approach. A
vague conceptualization will make compulsivity a moving
target encompassing a fluctuating variety of behaviors, which
is unlikely to improve the biological footing of psychiatry or
psychopathology research.
The word ‘compulsive’ has been used for years both informally and in clinical practice. Its use shapes its meaning. In
this review, we aim to comprehensively document how this
term has been used in the behavioral sciences field and synthesize this into a common understanding of compulsivity that
we can use to classify behavior in a coherent way and distinguish it from other types of pathological behaviors. We aim to

Phenomenological

Inability to not perform an act, with a subjective
feeling of loss of control vis-à-vis oneself

Denys (2014)

(C) in order to relieve anxiety or
stress

Explanatory

(A) the tendency to perform (A) prevent perceived negative
consequences
repetitive acts
(D) in a habitual or
stereotyped manner
(C) leading to functional
impairment
(B) actions inappropriate to
the situation
(A) which persist
(B) have no obvious
relationship to overall goal
(C) Which often result in
undesirable consequences

(B) even if the behaviour is
inappropriate
(C) or counterproductive

Observational

(A) inability to not perform an act
(B) subjective feeling of loss of control
vis-à-vis oneself
(C) irresistible urge to perform a
(A) the tendency to perform
Figee, Wielaard, Mazaheri, and Denys Compulsivity encompasses the repetitive,
behaviour
repetitive acts
(2013)
irresistible urge to perform a behavior, the
experience of loss of voluntary control over this (B) the experience of loss of voluntary (D) in a habitual or
control over this intense urge
stereotyped manner
intense urge, the diminished ability to delay or
inhibit thoughts or behaviors and the tendency to (A) the diminished ability to delay or
inhibit thoughts or behaviors
perform repetitive acts in a habitual or
stereotyped manner
Berlin and Hollander (2014)
Compulsivity can be characterized by perseverative,
(A) perseverative, repetitive
repetitive actions that are excessive and
actions
inappropriate to a situation
(B) excessive and
inappropriate to a situation
Fineberg et al. (2014)
Compulsivity represents the performance of
(A) performance of repetitive (B) either according to rigid rules
repetitive and functionally impairing overt or
(C) and functionally
(A) or as a means of avoiding
perceived negative consequences
covert behavior without adaptive function,
impairing behaviour
performed in a habitual or stereotyped fashion,
(B) without adaptive function
either according to rigid rules or as a means of
(D) performed in a habitual
avoiding perceived negative consequences
or stereotyped fashion
Gillan, Robbins, Sahakian, van den
Compulsivity, which we define broadly as a loss of (B) loss of control over goal-directed
Heuvel, and van Wingen (2016)
control over goal-directed behavior
behavior
Grant et al. (2016)
Compulsivity is characterized by actions which are
(A) actions which are
persistently repeated despite adverse
persistently repeated
consequences
(C) despite adverse
consequences

Compulsivity are actions inappropriate to the
situation which persist, have no obvious
relationship to the overall goal and which often
result in undesirable consequences

Dalley et al. (2011)

(C) a person feels compelled to
Torregrossa, Quinn, and Taylor (2008) With compulsivity a person feels compelled to
perform a behaviour
perform a behaviour in order to relieve anxiety or
stress, even if the behaviour is inappropriate or
counterproductive
Fineberg et al. (2010)
Compulsivity refers to a tendency to perform
(D) unpleasantly repetitive actions
unpleasant repetitive actions in a habitual or
stereotypical fashion in order to prevent
perceived negative consequences leading to
functional impairment

Descriptions compulsivity/ compulsive behaviour

Note: This data is mandatory. Please provide

Author (year)

Table 1
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conceptualize compulsive behavior in a broad manner that is
inclusive of its use in different disorders.

Methods
Literature Search
We searched PubMed for relevant articles by using the key
words ‘compulsive behavior’ or ‘compulsivity.’ Papers having the above key words on their title were searched for definitions of compulsivity or compulsive behavior. In order to
avoid definitions of compulsivity found in articles that were
merely intended for a specific disorder or situation, we excluded papers that investigated one or two specific disorders.
Therefore, the resulting articles are all focused on compulsivity in a broader sense. It is useful to note that these articles
were not intended to provide a comprehensive definition of
compulsivity, although they give a good idea of how compulsivity is used in the literature. We also excluded articles focusing only on animal research.
This search and selection strategy resulted in 28 articles: 15
included a definition of compulsivity or compulsive behavior,
10 gave no definition of compulsivity or compulsive behavior
and three discussed or described compulsivity without specifically defining it (Robbins, Curran, & de Wit, 2012; van den
Heuvel et al., 2010; Yücel & Fontenelle, 2012). Of the 15
papers that included a definition of compulsivity or compulsive behavior, six used a previous definition reported in another article from the list, leaving nine original definitions (see
Table 1). Although some of the definitions overlap and are
sometimes used by the same research groups, we will discuss
them separately.

Elements of Compulsivity in Definitions
We listed the original definitions and divided them into three
description types: phenomenological, observational and explanatory. Respectively, these describe the actor’s experience
during the behavior, how the behavior can be identified from a
third-person perspective, and what motivation drives the behavior. We used these description types to dissect the concepts
found in the literature.
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repetitive actions (see Table 1). Elements A, B and C are well
described in an article by Denys (2014). The author looked at
different behaviors associated with compulsivity to find the
essence of compulsivity and stripped them of elements not
present in all forms of compulsivity. What is left—common
to all manifestations across psychiatric disorders—is the experience that one has to or feels (internally) forced to perform
an act. Or in other words, one feels unable not to perform the
act (Denys, 2014). This leads to the experience of loss of
control. Figee et al. (2013) describe the feeling of having to
act physically as an irresistible urge to act with loss of control
over this urge, and additionally as the experienced inability (or
diminished ability) not to act. This is in accordance with the
phenomenological element of Torregrossa et al. (2008) that a
person feels compelled to perform a behavior. Another paper
uses only element B to define compulsive behavior, namely, a
loss of control over goal-directed behavior (Gillan et al.,
2016). And the last paper describes compulsive actions as
unpleasant (D: Fineberg et al., 2010).

Observational Elements
Seven papers include descriptive aspects of compulsive behavior, resulting in four observational elements: (A) behavior
is repetitive, (B) it is nonadaptive or inappropriate for the
context, (C) it leads to functional impairment, (D) it is performed in a habitual or stereotyped manner. Four of these
papers describe compulsive behavior as ongoing (i.e., repetitive or persisting) despite negative consequences (e.g., leading
to functional impairment: Dalley, Everitt, & Robbins, 2011;
Fineberg et al., 2014, 2010; Grant et al., 2016), while three
alternatively or additionally state that compulsive behaviors
lack a clear function (i.e., inappropriate for context or without
adaptive function or no obvious relationship to overall goal,
aspect B: Berlin & Hollander, 2014; Dalley et al., 2011;
Fineberg et al., 2014). One paper (Torregrossa et al., 2008)
does not specify that the behavior is ongoing but does include
that the behavior is performed even if inappropriate (B) or
counterproductive (C). Two of the papers describe that compulsive behavior is performed in a habitual or stereotyped
fashion (D: Figee et al., 2013; Fineberg et al., 2014).

Explanatory Elements

Results
Phenomenological Elements
Five papers include phenomenological descriptions in their
definition, leading to four phenomenological elements: (A)
inability not to perform an act, (B) experienced loss of control,
(C) feeling one ‘has to’ perform an act, (D) unpleasantness of

Three papers provide three different elements that give explanatory descriptions of compulsive action: (A) to prevent
negative consequences, (B) according to rigid rules, (C) to
reduce anxiety or stress. Two definitions state that the behavior is performed to prevent perceived negative consequences, one of which provides an alternative possibility,
namely, to prevent perceived negative consequences or according to rigid rules (Fineberg et al., 2014, 2010). Finally,
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Torregrossa et al. (2008) state that the behavior is performed to relieve anxiety or stress.

Discussion
In accordance with Denys (2014), we consider the feeling that
one has to perform an action, or the inability to stop
performing an action, as the most essential characteristic of
compulsive behavior present in all forms of compulsivity.
This core aspect is necessary to label a behavior compulsive
and is associated with lack of control over that specific behavior. The feeling that one has to perform an action or is not
capable of stopping an action indicates that that behavior, at
least partially, diverges from volitional control. For instance,
we say that addiction turns compulsive with the experience
that the behavior is less steered by one’s will and more by an
uncontrollable internal force (Koob, 2017; Solomon, 1980;
Solomon & Corbit, 1974). The label compulsive therefore
implies an internal struggle, that is, one feels as if one has to
perform a behavior irrespective of one’s will. Three phenomenological elements point at this: (A) the inability not to perform an act, (B) experienced loss of control, (C) feeling one
has to perform an act.
Augmenting the phenomenological description, the observational elements describe how the behavior appears from an
outside perspective. The description that one feels one has to
perform the behavior may be necessary to establish whether
the behavior is compulsive but may lack in specificity and
thus not be sufficient. For instance, a behavior only performed
once may be felt as if one has to perform it, yet we would not
call a once-off act compulsive. Additional observational elements may clarify what the behaviors we usually label as
compulsive have in common besides the phenomenological
experience.
Two observational elements, (1) repetitive behavior and (2)
resulting in negative consequences, were used by most of the
papers and respective definitions in Table 1 (in six and five of
nine definitions, respectively), often in combination (four of
nine definitions). Element 2 is augmented or alternated in four
definitions with the element that behavior is inappropriate for
its context. That the behavior is inappropriate or results in
negative consequences emphasizes the dysfunctional nature
of compulsive behavior and implies that the behavior, from
an outsider’s perspective, is not in line with the actor’s overall
goals or at least conflicts with certain goals. This also describes the divergence between behavior and volition, but
from an outsider’s perspective, namely, acting in a way that
leads to negative consequences or results in no obvious valuable outcome. Additionally, the repetitive nature is the most
frequently used element in the definitions, indicating its importance. Much of the compulsivity is in the persisting nature
of the behavior.
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Finally, the last observational element included in three of
eight definitions is that the behavior is performed in a habitual
or stereotyped fashion. This element may be included to emphasize that the behavior is repeated in a specific (or fixed)
way. Compulsive behaviors in OCD, skin picking, or trichotillomania often have a fixed pattern. However, compulsive
behaviors in eating disorders, hoarding disorder and addictions often vary and may not always be performed in a specific
pattern. Therefore, this element seems less useful in a
transdiagnostic conceptualization of compulsive behavior.
Three definitions (Berlin & Hollander, 2014; Dalley et al.,
2011; Grant et al., 2016) include exclusively observational
elements, which could be an advantage for translational research because no information is needed on phenomenological or motivational (explanatory) aspects. However, if the definition exclusively consists of observational elements, it implies that behavior could be labeled compulsive without the
person experiencing it as such. For instance, if a person loses
their job due to drug use, would we qualify it as compulsive
even if they feel they could stop whenever they want but
willingly took the risk of losing their job? If a person spends
two hours a day turning a light switch on and off, would this
be qualified as compulsive even if they enjoy the behavior and
feel they could stop any time? In these examples the behaviors
are repetitive and result in negative consequences or are inappropriate for the context. Therefore, based on exclusively observational criteria the two examples above would qualify as
compulsive. However, we would argue that the label compulsive should be restricted to those instances where one feels
forced or driven to act against one’s volition. If behavior and
volition completely concur, one would want to perform the act
and not experience having to perform the act. Moreover, the
phenomenological element also distinguishes compulsive behavior from stereotyped behavior and habits, both of which
can be repetitive and inappropriate, and lead to negative consequences. Therefore, observational elements alone do not
suffice to capture the essence of human compulsive behavior.
Three definitions provide explanatory elements (describing
the motivation behind the act). Two explanatory elements are:
(1) to prevent or avoid perceived negative consequences or
suffering (2) to reduce anxiety or stress. Negative consequences can be interpreted very widely and could include a
specific event that is prevented (i.e., OCD patient washes
hands to prevent contamination with disease), a feeling or
state that is prevented (i.e., withdrawal symptoms or difficult
emotions in addiction) or a vague ominous idea that ‘something bad’ may happen if the behavior is not performed.
Element 2 is more specific and states that the behavior is
aimed at reducing stress or anxiety, suggesting that it is a
means of avoiding these already-present feelings or state.
Whether decreasing anxiety or stress always directly motivates compulsive behavior is unknown. Even in OCD where
anxiety commonly occurs, reported anxiety is variable
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between patients—and when it is present, it is hard to establish
whether compulsions are driven by anxiety or may actually
result in anxiety. This issue can be avoided by stating that
behavior is aimed at reducing or preventing a negative
outcome which includes both of the explanatory elements.
Here a negative outcome can also include states or feelings
such as stress or discomfort. This rephrasing of the first two
explanatory elements is in line with the DSM diagnosis of
OCD where these elements likely derive from. In OCD compulsions are aimed at preventing or reducing distress, or
preventing some dreaded event or situation. Also, in anorexia
nervosa compulsions are aimed at decreasing weight or
preventing weight gain. Although it has been suggested that,
over time, anorexia nervosa behaviors become inherently rewarding without weight loss, the idea of gaining weight still
causes considerable distress to patients in the later stages of
the disease (Godier & Park, 2014). Moreover, as previously
mentioned, addiction is thought to enter a compulsive phase
when it is driven more by alleviating a negative emotional
state than pursuing a pleasurable state (Koob, 2009).
We think it is an interesting hypothesis that compulsive
behavior is aimed at reducing or preventing a negative outcome and believe it may play an important role in much of the
compulsive behavior across disorders. However, it is debatable whether every form of compulsive behavior is aimed at
reducing or preventing a negative outcome. The above mentioned dual processing theory, views compulsive behavior as
the result of excessive habit-formation and therefore mostly
driven by reinforced stimulus–response contingencies (Gillan
et al., 2016). Over time, patients may experience their behavior as more automatic and may not always be aware that anxiety or stress or the prospect of a negative event is driving the
behavior. In the same line of reasoning compulsive behavior
might not always be performed according to rigid rules, which
is the third explanatory element. Therefore, we do not recommend including these explanatory elements in the definition at
this time. However, we encourage future studies to investigate
the extent to which compulsive behavior is generally driven
by the aim to reduce or prevent a negative outcome.
On a side note, we would like to mention that the prevention of a negative outcome and habitual tendencies are not
necessarily mutually exclusive explanations of compulsive
behaviors. The combination of these two factors could very
well give compulsive behaviors much of their inflexibility and
persistence. The prevention or reduction of a negative outcome can become habitual over time––a habit of avoidance.
While the person may be largely successful at keeping stress
and anxiety at bay using compulsive acts, there is still an
affective undertone driving these acts (Sjoerds, Luigjes, van
den Brink, Denys, & Yücel, 2014). This can become apparent
if the person is stopped from performing the act and stress
levels rise. This seems to be how an OCD compulsion develops, often beginning as an aim to reduce or prevent a
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negative outcome but becoming more habitual and seemingly
less affect-driven over time. The affective undertone is often
exposed in response prevention therapy where OCD patients
must resist the urge to perform the compulsive act. Many
patients experience increased anxiety even if they were not
aware of anxiety driving the compulsive behavior. In addiction, behavior is labeled compulsive when it shifts from being
driven by rewarding properties to being driven by negative
prospects (e.g., feelings of shame or withdrawal symptoms)
or alleviating negative feelings (Koob, 2009). Also in addiction, the prevention or reduction of a negative outcome may
turn habitual with repetition, however, at a later stage of the
disorder.

Definition of Compulsive Behavior
The phenomenological description that one feels as if one has
to perform the behavior and the observational description that
the behavior is repetitive and not in line with one’s overall
goal both indicate that the behavior diverges from one’s will.
When behavior diverges from one’s will, a feeling of control
over the behavior is lost. However, to simply state that compulsive behavior is unwanted is problematic because at the
moment of performing an action, one may feel as if one wants
to perform the behavior (e.g., to reduce anxiety, relieve the
urge) while also being aware that on another level (e.g., the
results of the behavior) it is not what one wants. This is different from impulsive behavior where behavior and will can
fully concur at the moment of action although one may later
regret this action (e.g., buying a sports car that one cannot
afford). Thus, in compulsive behavior, there is awareness at
the time of performing an action that the behavior to some
extent is unwanted. This goes together with the ongoing and
dynamic internal struggle of compulsive behavior.
We suggest the following definition: compulsive behavior
consists of repetitive acts that are characterized by the feeling
that one has to perform them while one is aware that these acts
are not in line with one’s overall goal. As mentioned at the
beginning of the discussion, we view the feeling that one has
to perform the act as the essence of compulsive behavior. In
addition, to specify compulsive behavior further and distinguish it from behaviors with this same experience, we find it
important to include that the behavior is persisting (repetitive)
and is dysfunctional or unwanted. This is in line with the
definitions in Table 1 that include inappropriateness or
resulting in negative consequences (observational elements
B and C in Table 1). However, since direct negative consequences are not always clear with all types of compulsive
behavior (e.g., OCD compulsions may not result in harmful
consequences outside time spent on them), and what is appropriate can be interpreted differently among people or cultures,
we chose to formulate this dysfunctional nature as ‘not in line
with one’s overall goal.’ This emphasizes that the behavior is
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unwanted in a broader perspective (i.e., it conflicts with one’s
overall concerns, such as building a career or spending time
with family) while keeping the possibility open that at the
moment of the compulsive act, one may feel as if one wants
to perform it (e.g., to relieve stress). We suggest adding to the
definition of compulsivity that one is aware that these acts are
not in line with one’s overall goals. This will help distinguish
it from behavior that is performed in an impulsive or habitual
manner, or behavior that others find dysfunctional while the
person does not experience a conflict with their goals. The
experience that someone feels internally forced to act out the
behavior implies a level of resistance, knowing that to some
extent one does not want to perform the act.
Therefore, behavior that aligns with the person’s goals,
causing no resistance, conflict or experience of being forced
to act, will not be called compulsive no matter how dysfunctional. We realize that in clinical practice, the experience of
one’s behavior is rarely consistent. Sometimes patients experience the behavior in accordance with their goals while at
other times they try to resist the behavior. When assessing
behavior in clinical practice, we suggest that in the case of
repetitive behavior, a general feeling that one has to perform
the behavior, together with overall recognition that the behavior is not in line with one’s goal, is sufficient to qualify as
compulsive even if the strength of these experiences fluctuates
over time.
In research applications the three criteria: (1) feels as if one
has to perform the behavior (2) is repetitive (3) one is aware
that it is not in line with one’s goal, can be used to
operationalize compulsive behavior. We realize that the
operationalization of these criteria to an experimental design
is not clear-cut. For instance, the incorporation of the phenomenological criterion (1) may require a questionnaire in human
research and may not be translatable to animal models.
However, there are inevitably limitations in the extent to
which experimental operationalization (and especially animal
models) captures clinical phenomena. In this aspect compulsive behavior is not different from other psychiatric phenomena such as depression or hallucinations. A clear definition
can help to explicitly point out these differences in order to
interpret the findings and translate it back to real world implications. For instance, one operationalization of compulsive
behavior in animal models involves ongoing habitual (nongoal directed) behavior despite negative consequences (such
as a foot shock) (Hopf & Lesscher, 2014). This
operationalization could be viewed as a translational interpretation of the criteria (2) repetitive behavior, and (3) that is not
in line with one’s overall goal. Since this model does not test
whether the behavior is accompanied by a feeling that one has
to perform it, it is possible that the resulting animal behavior is
accompanied by different motivations or feelings than compulsive behavior of patients. The awareness of this limitation
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will prevent an overinterpretation of the results while the model is still useful to test certain aspects of compulsive behavior.
Having a single definition for compulsive behavior will
make its meaning more precise and explicit, and therefore
more transferable and testable across clinical and nonclinical populations. The purpose of a definition is to specify
what to include and exclude under a label. This definition
excludes certain types of behaviors like bedtime rituals for
young children or stereotyped behavior that does not directly
conflict with the person’s goals. Although certain aspects may
be shared with the compulsive behaviors under our definition,
the inclusion of these behaviors would dilute the concept of
compulsive behaviors while other more appropriate labels are
available (i.e., ‘stereotypy’ and ‘ritualistic’). However, the current definition still includes a wide variety of behaviors in
psychiatry and psychology, behaviours as different as
counting calories on food packages, repeatedly washing hands
and drinking alcohol. Whether these behaviors share fundamental mechanisms that validate studying compulsive behavior as a cross-diagnostic dimension requires further
investigation.
Acknowledgements Research in this paper was supported in part by the
talent grants from the AMC foundation and Amsterdam Brain and
Cognition (ABC).

Compliance with Ethical Standards
Competing Interest Drs Luigjes, Lorenzetti, de Haan, Youssef,
Fontenelle, Murawski, Sjoerds, van den Brink, Denys and Yucel report
no competing interests.
Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References
Allen, A., King, A., & Hollander, E. (2003). Obsessive-compulsive spectrum disorders. Dialogues in Clinical Neuroscience, 5(3), 259.
Baxter, L. R., Jr., Schwartz, J. M., Bergman, K. S., Szuba, M. P., Guze, B.
H., Mazziotta, J. C., et al. (1992). Caudate glucose metabolic rate
changes with both drug and behavior therapy for obsessivecompulsive disorder. Archives of General Psychiatry, 49(9), 681.
Berlin, G. S., & Hollander, E. (2014). Compulsivity, impulsivity, and the
DSM-5 process. CNS Spectrums, 19(1), 62–68. https://doi.org/10.
1017/S1092852913000722
Coles, M. E., Johnson, E. M., & Schubert, J. R. (2011). Retrospective
reports of the development of obsessive compulsive disorder: extending knowledge of the protracted symptom phase. Behavioural
and Cognitive Psychotherapy, 39(5), 579–589.
Cuthbert, B. N. (2014). The RDoC framework: Facilitating transition
from ICD/DSM to dimensional approaches that integrate

12
neuroscience and psychopathology. World Psychiatry: Official
Journal of the World Psychiatric Association (WPA), 13(1), 28–35.
Dalley, J. W., Everitt, B. J., & Robbins, T. W. (2011). Impulsivity, compulsivity, and top-down cognitive control. Neuron, 69(4), 680–694.
https://doi.org/10.1016/j.neuron.2011.01.020
de Ruiter, M. B., Veltman, D. J., Goudriaan, A. E., Oosterlaan, J., Sjoerds,
Z., & van den Brink, W. (2009). Response perseveration and ventral
prefrontal sensitivity to reward and punishment in male problem
gamblers and smokers. Neuropsychopharmacology: Official
Publication of the American College of
Neuropsychopharmacology, 34(4), 1027–1038.
Denys, D. (2011). Obsessionality & compulsivity: a phenomenology of
obsessive-compulsive disorder. Philosophy, Ethics, and Humanities
in Medicine, 6, 3.
Denys, D. (2014). Compulsivity and free will. CNS Spectrums, 19(1), 8–
9.
Figee, M., Wielaard, I., Mazaheri, A., & Denys, D. (2013). Neurosurgical
targets for compulsivity: What can we learn from acquired brain
lesions? Neuroscience and Biobehavioral Reviews, 37(3), 328–339.
Fineberg, N. A., Apergis-Schoute, A. M., Vaghi, M. M., Banca, P., Gillan,
C. M., Voon, V., … Robbins, T. W. (2018). Mapping compulsivity in
the DSM-5 Obsessive Compulsive and Related Disorders:
Cognitive domains, neural circuitry, and treatment. International
Journal of Neuropsychopharmacology, 21(1), 42–58.
Fineberg, N. A., Chamberlain, S. R., Goudriaan, A. E., Stein, D. J.,
Vanderschuren, L. J. M. J., Gillan, C. M., … Potenza, M. N.
(2014). New developments in human neurocognition: Clinical, genetic, and brain imaging correlates of impulsivity and compulsivity.
CNS Spectrums, 19(01), 69–89.
Fineberg, N. A., Hengartner, M. P., Bergbaum, C. E., Gale, T. M.,
Gamma, A., Ajdacic-Gross, V., … Angst, J. (2013). A prospective
population-based cohort study of the prevalence, incidence and impact of obsessive-compulsive symptomatology. International
Journal of Psychiatry in Clinical Practice, 17(3), 170–178.
Fineberg, N. A., Potenza, M. N., Chamberlain, S. R., Berlin, H. A.,
Menzies, L., Bechara, A., … Hollander, E. (2010). Probing compulsive and impulsive behaviors, from animal models to
endophenotypes: A narrative review. Neuropsychopharmacology:
Official Publication of the American College of
Neuropsychopharmacology, 35(3), 591–604. https://doi.org/10.
1038/npp.2009.185
Flessner, C. A., Knopik, V. S., & McGeary, J. (2012). Hair pulling disorder (trichotillomania): Genes, neurobiology, and a model for understanding impulsivity and compulsivity. Psychiatry Research,
199(3), 151–158.
Fontenelle, L. F., Oostermeijer, S., Harrison, B. J., Pantelis, C., & Yücel,
M. (2011). Obsessive-compulsive disorder, impulse control disorders and drug addiction: common features and potential treatments.
Drugs, 71(7), 827–840.
Gillan, C. M., Robbins, T. W., Sahakian, B. J., van den Heuvel, O. A., &
van Wingen, G. (2016). The role of habit in compulsivity. European
Neuropsychopharmacology: The Journal of the European College
of Neuropsychopharmacology, 26(5), 828–840.
Godier, L. R., & Park, R. J. (2014). Compulsivity in anorexia nervosa: A
transdiagnostic concept. Frontiers in Psychology, 5, 778.
Goodman, W. K., Price, L. H., Rasmussen, S. A., Mazure, C., Delgado,
P., Heninger, G. R., & Charney, D. S. (1989). The Yale-Brown
obsessive compulsive scale: II. validity. Archives of General
Psychiatry, 46(11), 1012–1016.
Grant, J. E., Fineberg, N., van Ameringen, M., Cath, D., Visser, H.,
Carmi, L., … van Balkom, A. J. L. M. (2016). New treatment
models for compulsive disorders. European
Neuropsychopharmacology: The Journal of the European College
of Neuropsychopharmacology, 26(5), 877–884. https://doi.org/10.
1016/j.euroneuro.2015.11.008

Neuropsychol Rev (2019) 29:4–13
Grant, J. E., & Potenza, M. N. (2006). Compulsive aspects of impulsecontrol disorders. Psychiatric Clinics of North America, 29(2), 539–
551.
Hopf, F. W., & Lesscher, H. M. B. (2014). Rodent models for compulsive
alcohol intake. Alcohol (Fayetteville, N.Y.), 48(3), 253–264.
Koob, G. F. (2009). Neurobiological substrates for the dark side of compulsivity in addiction. Neuropharmacology, 56, 18–31.
Koob, G. F. (2017). Antireward, compulsivity, and addiction: Seminal
contributions of Dr. Athina Markou to motivational dysregulation
in addiction. Psychopharmacology, 234(9–10), 1315–1332.
Le Moal, M., & Koob, G. F. (2007). Drug addiction: Pathways to the
disease and pathophysiological perspectives. European
Neuropsychopharmacology, 17(6–7), 377–393.
Leeman, R. F., & Potenza, M. N. (2012). Similarities and differences
between pathological gambling and substance use disorders: A focus on impulsivity and compulsivity. Psychopharmacology, 219(2),
469–490.
Luijten, M., Machielsen, M. W. J., Veltman, D. J., Hester, R., de Haan, L.,
& Franken, I. H. A. (2014). Systematic review of ERP and fMRI
studies investigating inhibitory control and error processing in people with substance dependence and behavioural addictions. Journal
of Psychiatry and Neuroscience., 39(3), 149–169.
Melcher, T., Falkai, P., & Gruber, O. (2008). Functional brain abnormalities in psychiatric disorders: neural mechanisms to detect and resolve cognitive conflict and interference. Brain Research Reviews,
59(1), 96–124.
National Institute of Mental Health Strategic Plan. (2008). Retrieved from
http://www.nimh.nih.gov/about/strategic-planning-reports/index.
shtml#strategic-objective4. access date was 2015
Remijnse, P. L., Nielen, M. M. a., van Balkom, A. J. L. M., Cath, D. C.,
van Oppen, P., Uylings, H. B. M., & Veltman, D. J. (2006). Reduced
orbitofrontal-striatal activity on a reversal learning task in obsessivecompulsive disorder. Archives of General Psychiatry, 63(11), 1225–
1236.
Robbins, T., Curran, H., & de Wit, H. (2012). Special issue on impulsivity
and compulsivity. Psychopharmacology, 219(2), 251–252.
Robbins, T. W., Gillan, C. M., Smith, D. G., de Wit, S., & Ersche, K. D.
(2012). Neurocognitive endophenotypes of impulsivity and compulsivity: towards dimensional psychiatry. Trends in Cognitive
Sciences, 16(1), 81–91.
Robinson, D., Wu, H., Munne, R. A., Ashtari, M., Alvir, J. M., Lerner, G.,
Koreen, A., Cole, K., & Bogerts, B. (1995). Reduced caudate nucleus volume in obsessive-compulsive disorder. Archives of General
Psychiatry, 52(5), 393–398.
Rothemund, Y., Buchwald, C., Georgiewa, P., Bohner, G., Bauknecht, H.
C., Ballmaier, M., … Klingebiel, R. (2011). Compulsivity predicts
fronto striatal activation in severely anorectic individuals.
Neuroscience, 197, 242–250.
Shohamy, D. (2011). Learning and motivation in the human striatum.
Current Opinion Neurobiology, 21(3), 408–414.
Sjoerds, Z., Luigjes, J., van den Brink, W., Denys, D., & Yücel, M.
(2014). A reflection on the role of habits and motivation in human
drug addiction. Frontiers Psychiatry, 5, 8.
Solomon, R. L. (1980). The opponent-process theory of acquired motivation: The costs of pleasure and the benefits of pain. American
Psychologist, 35(8), 691–712.
Solomon, R. L., & Corbit, J. D. (1974). An opponent-process theory of
motivation: I. Temporal dynamics of affect. Psychological Review,
81(2), 119–145.
Torregrossa, M. M., Quinn, J. J., & Taylor, J. R. (2008). Impulsivity,
compulsivity, and habit: The role of orbitofrontal cortex revisited.
Biological Psychiatry, 63(3), 253–255. https://doi.org/10.1016/j.
biopsych.2007.11.014
Valerius, G., Lumpp, A., Kuelz, A.-K., Freyer, T., & Voderholzer, U.
(2008). Reversal learning as a neuropsychological indicator for the
neuropathology of obsessive compulsive disorder? A behavioral

Neuropsychol Rev (2019) 29:4–13
study. The Journal of Neuropsychiatry and Clinical Neurosciences,
20(2), 210–218.
van den Heuvel, O. A., van der Werf, Y. D., Verhoef, K. M. W., de Wit, S.,
Berendse, H. W., Wolters, E. C., … Groenewegen, H. J. (2010).
Frontal-striatal abnormalities underlying behaviours in the
compulsive-impulsive spectrum. Journal of the Neurological
Sciences, 289(1–2), 55–59.
van den Heuvel, O. A., van Wingen, G., Soriano-Mas, C., Alonso, P.,
Chamberlain, S. R., Nakamae, T., … Veltman, D. J. (2016). Brain

13
Circuitry of Compulsivity. European Neuropsychopharmacology,
26(5), 810–827.
Yücel, M., & Fontenelle, L. F. (2012). Compulsivity as an
endophenotype: The search for a hazy moving target. Addiction,
107(10), 1735–1736.
Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

