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ARTICLE INFO ABSTRACT

Keywords: Experimental models identify the transition from choice to compulsivity as the main mechanism underlying
Compulsivity addiction. In behavioral addictions research, however, the adjective compulsive is used to describe virtually any
Habi't kind of excessive or dysregulated behavior, which hinders the connection between experimental and clinical
Cravm'g . models.

Behavioral addiction

In this systematic review, we adopted a preliminary definition of compulsive behavior based on previous
theoretical work. Subsequently, a systematic review following PRISMA guidelines was conducted (a) to identify
the validated instruments, currently used in behavioral addictions research, that include items that are sensitive
(intendedly or not) to compulsivity, and (b) to categorize those items into differentiable operationalizations of
compulsivity.

Six operationalizations of compulsivity emerged from item content analysis: 1. Automatic or habitual behavior
occurring in absence of conscious instrumental goals; 2. Behavior insensitive to negative consequences despite conscious
awareness of them; 3. Overwhelming urge or desire that impels the individual to initiate the activity and jeopardizes
control attempts; 4. Bingeing, or inability to stop or interrupt the activity once initiated, resulting in an episode sub-
stantially longer or more intense than intended; 5. Attentional capture and cognitive hijacking; and 6. Inflexible rules,
stereotyped behaviors, and rituals related to task completion or execution.

Subsequently, a list of 15 representative items per operationalization was elaborated for independent
assessment and identification of delimitation problems. A high degree of agreement was reached in assessing
them as instantiating compulsivity, as well as in their assignment to the corresponding categories. However,
many of them were also considered overinclusive, i.e., uncapable of distinguishing compulsivity from value-
based momentary choice.

To increase their discriminative value, items in future compulsivity scales should be refined to explicitly
mention disconnection between behavior and declarative goals. Further research on factorial structure of a pool
of items derived from these operational definitions is warranted. Such a factorial structure could be used as an
intermediate link between specific behavioral items and explanatory psychobiological, learning, and cognitive

Self-report
Operational definition

mechanisms.
1. Introduction addictions remain ill-defined (see Perales et al., 2020, for a recent re-
view). Here, we intend to advance in the operationalization of
The idea that the transition of goal-driven behaviors towards compulsivity in non-substance addictions, to pave the way to develop
compulsivity is what turns them into genuinely addictive behaviors is instruments to measure it, and, eventually, to set conceptual and
present in prominent models of substance addiction. However, the exact behavioral boundaries that allow to explore its underlying neuro-
meaning of compulsivity and its etiology in the field of behavioral cognitive mechanisms.
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Compulsive behaviors are repetitive acts characterized by one
feeling ‘forced’ to perform them, despite awareness that these acts are
not in line with one’s goal (Luigjes et al., 2019). As vividly expressed by
William James, referring to alcoholism, “if a bottle of brandy stood at
one hand, and the pit of hell yawned at the other, and I were convinced
that I would be pushed in as sure as I took one glass, I could not refrain.”
(James, 1890, p. 537).

This definition is similar to the one proposed by a recent Delphi re-
view of transdiagnostic processes in addiction, namely “repetitive, or
automatic behavior, associated with negative outcome expectancy that
contributes to the experience of being forced or compelled to act despite
negative consequences” (Yiicel et al., 2019; pp. 1102-1103). In the same
vein, in animal models of substance addiction, drug seeking and self-
administration are considered as compulsive when they persist in face
of severe punishment (see Liischer, Robbins, & Everitt, 2020).

According to an influential hypothesis, compulsivity in addictions
arises from the formation of habits and a progressive impairment of top-
down control over them (Everitt & Robbins, 2022). In Yiicel et al.’s
(2019) review, however, habits and compulsivity are described as
separate constructs, and the former is defined as “sequential, repetitive,
motor or cognitive behavior elicited by triggers that, once initiated, can
go to completion without constant conscious oversight”. This distinction
implicitly acknowledges that habit and compulsivity do not exactly
overlap. Actually, the account of addictive behaviors as uncontrolled
habits has been recently contested, based on evidence that drug demand
is sensitive to costs (Hogarth et al., 2019; Hogarth, 2020), addictive
drug-seeking can develop in the absence of habit learning (Singer et al.,
2018), and drug use in people suffering from addiction remains sensitive
to contingency management (Dutra et al., 2008).!

Nonetheless, that evidence does not necessarily imply that compul-
sivity is useless to define addiction. For instance, according to Hogarth
(2020), addictive behavior can be regarded as excessive goal-directed
choice under extremely negative affect. According to this account,
when the negative affect passes, it might look like the individual was not
sensitive to the negative consequences. Still, even if this approach is
correct, the question of why addiction-related outcomes become so
dramatically overvalued remains. Possible answers rely on the motiva-
tional and emotional states that precede addictive behaviors. Among
these, craving is frequently mentioned as the core one, so that craving
relief would be the main motivation behind addictive behaviors. In that
sense, addictive behaviors would be instrumental and maintained by
negative reinforcement, but craving itself is triggered by conditioned
cues, and is characterized, not only by overwhelming desire, but also by
attentional capture and an automatic tendency to approach such cues
(Franken, 2003).

Thus, although reinforcement accounts of compulsivity do not
require the formation of habits, they do require hypothesizing some
learning mechanism(s) by means of which environmental cues acquire
the capacity to elicit the core state that motivates the addictive behavior
(e.g., incentive sensitization, Berridge & Robinson, 2016).

Before considering how compulsivity can be operationalized, it is
important to distinguish compulsivity as understood here (i.e., as an
acquired feature of specific behaviors) from compulsivity as a trans-
diagnostic trait. The latter can be broadly defined as “a tendency towards
repetitive, habitual actions, which an individual feels compelled to
perform, and are repeated despite adverse consequences” (Hook et al.,
2021, p. 455; italics added), and is measured by psychometric in-
struments as the Cambridge-Chicago Compulsivity Trait Scale (Cham-
berlain & Grant, 2018; for a review see Hook et al., 2021), or the Brief
Assessment Tool for Compulsivity Associated Problems (BATCAP;

1 still, the effectiveness of contingency manipulation for addictive behaviors
is generally more modest than for other operant behaviors, and drug reinforcers
with abuse potential are particularly resistant to substitution (Epstein, 2020;
Ersche et al., 2016; Hursh & Roma, 2016).
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Albertella et al., 2019). Trait compulsivity can also be detected by means
of neuropsychological and lab-based tasks (Chamberlain & Grant, 2018;
van Timmeren et al., 2018; Albertella et al., 2019; Albertella et al., 2020;
Albertella et al., 2020), seems to predate the development of specific
compulsive behaviors, and could actually play a causal role in vulner-
ability to addiction. And the other way round, people showing
compulsive behaviors in one or more domains will tend to present high
trait scores. Still, trait compulsivity scales only indirectly serve our aim
of identifying specific behaviors that can be conceptualized as compul-
sive (see, however, the discussion section for a more detailed consid-
eration of the BATCAP).

2. The present study

If transition towards compulsivity is crucial for understanding the
etiology of substance addiction, it must also be so to understand
behavioral addictions (Robbins & Clark, 2015; Figee et al., 2016). Un-
fortunately, in the field of non-substance addictive processes, ‘compul-
sive’ is frequently considered a synonym of excessive, problematic, or
maladaptive, when applied to activities as buying (Mestre-Bach et al.,
2017; Kyrios et al., 2018), sexual behavior and pornography use (Stark
etal., 2018; Antons & Brand, 2021), or exercising (Goodwin et al., 2011;
Goodwin et al., 2014), without making any commitments regarding its
specific meaning.

Not even the minimum agreement regarding the operationalization
of compulsivity we have previously seen in substance addictions exists
in non-substance ones. In view of this state of affairs, the main goals of
the present study were (a) to identify specific items in current in-
struments that can be regarded as instances of compulsive behavior, (b)
to classify them in conceptually separable operationalizations, and (c) to
identify the potential delimitation problems of such operationalizations.
More specifically, we first identified the studies in the current literature
describing or using self-report instruments that could be considered
sensitive to compulsivity. Once extracted from the articles, the available
instruments were inspected in a search for specific items that realize the
concept of compulsivity.

We adopted a set of criteria to identify compulsivity-sensitive items.
These criteria were based on the elements that distill from the brief
review outlined above. The first criterion, (a) perseverative behaviors for
which the individual is consciously aware of negative consequences, directly
arises from the definition of compulsivity proposed by Yiicel et al.
(2019). The second criterion, (b) items referring to initiation or continua-
tion of behaviors perceived as unintended or disconnected from their conse-
quences, is based on the concept of habit. We are aware that, according to
animal models, habit is behavior that persists despite outcome devalu-
ation (Balleine & Dickinson, 1998; Dolan & Dayan, 2013), whereas our
criterion implies assuming that such insensitivity results from a transi-
tion of behavior from requiring the pre-representation of outcomes to
being goal-detached. Despite this inferential step, we believe this is a
reasonable translation of habit into human behavior (De Houwer et al.,
2018; Heyes & Dickinson, 1990; Robbins & Costa, 2017). The third
criterion relates to the pivotal role of craving in compulsivity: c) urges, or
behaviors motivated by an experience of craving intense enough to compro-
mise control. Finally, the fourth and fifth criteria arise from the idea that
compulsivity can result from the capacity of conditioned cues to auto-
matically trigger specific components of addictive behaviors, namely d)
automatic orientation of attention towards activity-related cues that in-
terferes with other tasks requiring attentional/cognitive resources; and e)
behaviors automatically triggered by exteroceptive or interoceptive stimuli.

These criteria are partially overlapping, and intentionally over-
inclusive. The contents of the selected items were subsequently exam-
ined to classify the identified items into differentiable categories or
operationalizations. So, over-inclusiveness was intended to leave room
for the definitive operationalizations to emerge from content analysis,
and, subsequently, to allow us to zoom in on each of them, in order to
identify potential delimitation problems.
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This degree of over-inclusivity implies that some of the items iden-
tified here as operationalizing compulsivity could also tap onto related
constructs. For instance, impulsive behaviors are customarily consid-
ered to be rash and inappropriate, but still reward-driven, whereas
compulsive ones are normally considered outcome-detached (Fernan-
dez-Serrano et al., 2012). However, as noted earlier, transitory states can
contribute to the overvaluation of action outcomes that are seen as less
valuable when such states vanish. That is, outcomes that are overvalued
in a ‘hot’ state, can be regarded as less valuable when the individual is in
a ‘cold’ state (intrapersonal hot—cold empathy gap; Ruttan & Nordgren,
2015), leaving the individual with the feeling that behavior is not
aligned with one’s goal. This is an important problem we will need to
consider in detail once the list of items is available.

In summary, we regard this review and synthesis as an intermediate
step for the future development of a scale to measure compulsivity
within any given behavioral domain. It could well be that such a scale is
multidimensional, and it is also possible that the factorial composition of
compulsivity does not mirror our set of operationalizations. Still, once
the factorial composition of a set of putative compulsive behaviors is
known, the scale could be applied across behavioral domains in order to
analyze similarities and differences across candidate behavioral addic-
tions, and the relative contribution of such dimensions to clinically
relevant outcomes.

3. Method

A systematic review was conducted following the PRISMA guidelines
(Page et al., 2021). The flow diagram depicted in Fig. 1 illustrates the
process of study identification and selection. The flowchart for selecting
scales from those documents, and items from those scales is depicted in
Fig. 2. These diagrams, as well as search algorithms, and files for in-
termediate results of the whole process, can be downloaded from the
OSF link https://osf.io/waev7/.

Identification of studies via databases and registers

Records identified through
database searching:
(n =4,194)
Records removed before screening:
Duplicate records (n = 2,698)

PUBMED = 637
SCOPUS = 1,111
WEB OF SCIENCE = 967
PsycINFO = 1,479

Identification

— }

Records screened (title and
abstract):
(n =1,496)

Records excluded
(n =384)

A4

}

Reports sought for retrieval Reports not retrieved
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3.1. Eligibility criteria

In this section, selection criteria for articles, self-report instruments
extracted from these articles, and items extracted from these in-
struments are described separately.

The inclusion criteria for articles, as firstly implemented in the
automatic search algorithms, were: (IC1) to describe a self-report mea-
sure referring to a potential behavioral addiction or some of its com-
ponents, and (IC2) to mention any of the following compulsivity-related
terms: compulsion, compulsive, compulsivity, habit(s), habitual
behavior, and craving. The inclusion of craving obeys to the reasons
detailed in the introduction, that is, to the fact that craving is commonly
associated with feeling forced or compelled to act against one’s utili-
tarian preferences. Search terms for IC1 and IC2 were restricted to the
title and abstract fields.

Exclusion criteria at this stage referred to the characteristics of the
contributions, the language of publication, the possibility of accessing
the full-text article, and the use or development of self-report measures
of interest in the articles found. Retrieved records were excluded if:
(EC1) we were unable to retrieve the full-text manuscript; (EC2) the
article was not written in English, French or Spanish; (EC3) the article
was not a peer-reviewed research report (dissertations, posters, com-
mentaries, books and book chapters, essays, and corrigenda or errata);
(EC4) the scales or questionnaires of potential interest mentioned in the
text (i.e., the self-report instruments potentially measuring compulsive
behavior) were not sufficiently described in the main text or supple-
ments of the article.

The inclusion criteria for self-report measures mentioned in those
articles were: (IC3) to refer to a potential behavioral addiction, and (IC4)
to contain at least one item that can be interpreted to be sensitive to
compulsivity with the criteria defined earlier.

Exclusion criteria for self-report measures were: (EC5) to refer to
substance addictions, but not to a putative behavioral addiction (EC6),
not to be written in English, French or Spanish, and (EC7) to be an
adaptation of a scale already recorded with no new items. Obviously,

Identification of studies via other methods

Records identified from:
Citation searching (n = 135)

Reports sought for retrieval Reports not retrieved

2 (n=1,112) > (n=98) (n=135) > (n=9)

H

: } }

=3

2]

- Reports excluded: AR Reports excluded:
Reports a(s:e::e&;c;r eligibility Not a peer-reviewed research Reports as(s: is$ gef)or eigibiity _— Not referring to a potential
’ report (n = 113) behavioral addiction (n = 19)
Not written in English, French or Not written in English, French or
Spanish languages (n = 140) Spanish (n = 2)
No self-reports of interest
described (n = 536)
A 4

K Studies included in review

° (n =225, from databases and

% registers)

= (n = 105, from other methods)

Fig. 1. PRISMA flowchart for article selection.
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* The process carried out to identify, filter and select the items included in the review can be checked in sections 3.1., 3.4., and 3.5.

of the manuscript.

Fig. 2. PRISMA flowchart for scale and item selection.

application of IC3, IC4, and EC5-EC7 required scrutinizing the scales in
full. Hereafter, we use the term putative addiction to refer to conditions
that have been proposed as addictive disorders, regardless of whether
they are included or not as such in main psychiatric nosologies.

The only selection criterion for individual items from the previously
identified self-report instruments was to instantiate compulsive
behavior. This condition was interpreted to hold even when the coin-
cidence was partial, that is, when the item referred to at least one of the
six criteria specified in Section 2.

3.2. Search strategy and information sources

We examined the databases PsycINFO, PubMed, Scopus and Web of
Science in search of eligible studies, entering the following syntax:
“(habit OR ‘habitual behavior’ OR ‘habitual behaviour’ OR compulsi*
OR craving) AND (scale OR measure* OR questionnaire OR validation

OR self-report*) AND (‘behavioral addiction’ OR ‘behavioural addic-
tion” OR ‘internet addiction’ OR gambling OR videogames OR ‘video
games’ OR ‘compulsive shopping” OR ‘compulsive sexual behavior’ OR
‘compulsive sexual behaviour’)”. In order to ensure the detection of
records about the more thoroughly studied putative behavioral addic-
tions, “video games”, “Internet addiction” and “gambling” were
explicitly included in the search terms, apart from the more general
“behavioral addiction” term, that should allow the detection of less
frequently studied putative behavioral addictions. As suggested by an
anonymous reviewer, we also included “compulsive shopping”, and
“compulsive sexual behavio(u)r”, because these explicitly mention
compulsivity as part of the problematic behavioral pattern. (Please note
that the inclusion of all possible addictive behaviors proposed to date
would have made the output of this initial search virtually
unmanageable).

The search was performed on March 29th, 2022 (see the “search
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specifications per database” file available at the OSF link https://osf.
io/yqesd/, for the exact search algorithms used). Complementarily, we
also cross-checked the references of the papers screened to search for
scales of interest to identify other records eligible for the goals of the
study.

3.3. Study selection

The first and third authors jointly conducted the automatic term-
based search, and identified 4194 articles, 1496 of which remained
after removing duplicate records. The title and abstract of each of these
were explored to double-check for inclusion criteria. In case of doubt,
the full text was retrieved if available and examined, so that 1112 re-
cords were retained. 98 reports were not retrievable (EC1), which
yielded 1014 records. Thereafter, application of exclusion criteria EC2
to EC4 yielded 225 articles.

A citation search was conducted from these references to find articles
containing further instruments of interest. Based on this citation search,
135 further articles were identified, 9 of which were not retrievable.
After applying exclusion criteria, 105 of them were retained.

The list of references for the 330 articles later used for instrument
extraction is available at the OSF link https://osf.io/5jxnu/ (“Articles
scrutinized in search for self-report instruments of interest”).

3.4. Scale selection

The two same authors independently explored all the documents in
search for instruments that met the inclusion/exclusion criteria for self-
report instruments (IC3, IC4, EC5-EC6; see “flowchart for scale and item
selection”). Please note that IC3, EC5, and EC6 criteria are objective,
whereas IC4 (“to contain at least one item that can be interpreted to be
sensitive to compulsivity”) leaves some room for subjectivity. After
applying all but this criterion, there were 156 scales left. For these, inter-
judges agreement regarding whether they contained at least one
compulsivity-sensitive item was very good according to Cohen’s kappa
value (x = 0.89). Total agreement was reached by discussion, and 138
self-report measures were finally retained. The self-report instruments
included in this final list are available at the OSF link https://osf.
io/dw6ur/ (“Instruments with compulsivity-sensitive items™).

3.5. Identification of items

All items from those scales (n = 2,693) were individually assessed by
the same two judges. This resulted in a very good agreement between
the two experts (x = 0.90). The identification of compulsivity-sensitive
items finally resulted in the list of 586 items available at the OSF link htt
ps://osf.io/w3vp6/ (“Identified compulsivity-sensitive items™). Note,
however, that the actual number of compulsivity-sensitive items is
smaller, as many items appear (in almost identical forms) in more than
one scale. For the sake of transparency, instances of the same item in
different scales are retained in the file. The exclusion criterion EC7 was
applied retrospectively here to exclude reduced or adapted versions or
previous scales with no new items. Exceptions were made for the
Compulsive Online Shopping Scale (COSS; Manchiraju, Sadachar, &
Ridgway, 2017), the Food Cravings Questionnaire-Trait-Reduced (FCQ-
T-R; Meule, Hermann, & Kiibler, 2014), the Internet Gaming Disorder
Scale - Short Form (IGD9-SF; Pontes & Griffiths, 2015), and the Modified
Yale Food Addiction Scale (mYFAS; Flint et al., 2014) and the Yale Food
Addiction Scale for Children 2.0 (dYFAS-C 2.0; Schiestl & Gearhardt,
2018) scales. These were versions of previous instruments, but contain
items not included in the original ones. The references for all scales are
included in the file for the full list of self-report instruments meeting the
eligibility criteria mentioned in the previous section.
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3.6. Formulation of operationalizations

The formulation of operationalizations proceeded in two steps. The
first one started with the five compulsivity criteria mentioned earlier as
preliminary categories. In this first step, the correspondence between
items and themes was assessed, so that items that were classifiable in
more than one category were identified, and content discrepancies be-
tween items classifiable as belonging to the same category were made
explicit. In a second step, the first and fourth authors identified dis-
crepancies and overlaps between the categories, based on the output of
the first step, and redefined them accordingly.

3.7. Selection and formulation of representative items

In order to externally assess the conceptual soundness of the pro-
posed categories, the first and fourth authors listed 90 items represen-
tative of the six categories in a balanced manner. In order to elaborate
this list, available at the OSF link https://osf.io/j8umc/ (“Item selection
for external inter-judges assessment”), some original items that
mentioned specific behaviors were reworded to be applicable to a wide
range of different activities (e.g., gaming, gambling, exercising, etc.). In
some cases, items that were present in several scales with very similar
forms were unified into a common wording. Additionally, as we did not
identify as many as 15 clearly differentiable items for some categories,
we elaborated the ones necessary to complete the list. These new items
were elaborated to represent the corresponding operationalizations, and
then discussed and refined by all the authors.

The 90 items in this list were randomly shuffled and submitted for
assessment by 4 experts. Although one of the experts has been finally
included as the second author of this work (JN), neither they nor any of
the other three experts had been involved in phases 1 and 2 (their names
and professional/academic credentials are disclosed in the acknowl-
edgements section). For expert assessment, the items were worded using
“playing” as the target activity, but the judges were instructed to
mentally picture this as gaming, gambling, or any other activity that can
be done in excess or in a dysregulated manner. The experts were asked to
(a) read the six operationalizations resulting from the previous round,
(b) to judge whether each item reflected compulsivity, and (c) to assign
each item to one of the operational definitions (1-6). Finally, (d) the
experts were given the chance to justify their negative answers to the
first question, and (e) to report any difficulties they might have had
when categorizing the items.

4. Results

Steps 1 to 6 from the previous section eventually resulted in the
definitive set of operationalizations (Table 1, left column).

For the first category, disconnection between behavior and in-
tentions or goals was redefined as automatic or habitual behavior occurring
in absence of conscious instrumental goals. This operationalization largely
mirrors the definition of habit in habit-learning research. Notably, this
operationalization left out several items that made an explicit reference
to continuity of the activity for longer than intended, but not to auto-
maticity or habit-like behavior.

The second and third operationalizations resulted from identifying
two possible meanings of the initial ‘urge’ criterion: one closer to the
original one (overwhelming urge or desire that impels the individual to
initiate the activity and jeopardizes control attempts), and a different one
that comprised items referring to the inability to stop or interrupt the ac-
tivity once initiated, resulting in an episode substantially longer or more
intense than intended (bingeing). The latter mostly consists of the items
referring to the continuity of the activity for longer than intended that
were left out of the first operationalization.

Fourth, awareness of negative consequences was slightly reformu-
lated as behavior insensitive to negative consequences despite conscious
awareness of them. This formulation makes explicit that the individual
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Table 1

Operationalizations of compulsivity, example items, and delimitation problems.

Operationalization

Exemplar item

Delimitation problems

1. Automatic or habitual
behavior occurring in
absence of conscious
instrumental goals

2. Overwhelming urge or
desire that impels the
individual to initiate the
activity and jeopardizes
control attempts

3. Inability to stop or

interrupt the activity once

initiated, resulting in an
episode substantially
longer or more intense

than intended (bingeing)

4. Behavior insensitive to
negative consequences
despite conscious
awareness of them

5. Attentional capture and
cognitive hijacking

6. Inflexible rules,

stereotyped behaviors, and

rituals related to task
completion or execution

It happens that I am
virtually doing
something completely
different and then,
without thinking, start
[doing X] (KFN-CSAS-
II; Rehbein et al.,
2010)

Every so often, I
experience a compulsion
to [do X] which I can’t
seem to control (BEQ;
Gormally et al., 1982)

When I crave
[something], I know I
won'’t be able to stop
[doing X] once I start
(FCQ-Trait; Meule,
2020)

[Doing X] has created
significant problems in
my personal
relationships with other
people, in social
situations, at work or in
other important aspects
of my life (PPUS; Kor
et al., 2014)

I can’t stop thinking
about [doing X] (OCS;
Davis, Flett, & Blesser,
2002)

1 feel unsatisfied until I
have done everything I
want to in a video-game
(VGCS; Bodi,
Maintenant, &
Pennequin, 2021)

Reference to
automaticity or
disconnection between
behavior and goals not
explicit enough in some
items.

In many behavioral
items, craving or intense
desire is mentioned, but
control compromise
failure is not.
Craving/intense desire
can reflect goal
overvaluation instead of
compulsivity.

Items referring to
sessions or activity
episodes that last longer
than intended but
making no reference to
lack of control.

Items referring to
negative consequences
are not worded in such a
way that negative
consequences are
pitched against potential
rewarding outcomes of
the activity.

Items mostly insensitive
to negative utility at the
time of choice (local
disutility).

Automatic orientation of
attention towards
addiction-related cues,
and intrusive/persistent
thoughts can be
considered as separable.
Potential overlap
between this category
and overwhelming urge
or desire.

Inflexible rules
regarding the attainment
of goals, task
completion, or the way
the activity is performed
can reflect overvaluation
of activity goals instead
of compulsivity.
Inflexible rules
regarding goal
attainment and those
regarding stereotyped
behaviors and rituals
could be considered as
separable.

Note: [Do(ing) X] refers to the potentially problematic activity, which varies

across instrument.

sticks to the problematic activity, even in face of substantial punish-
ment. This definition parallels the one used in Liischer et al. (op. cit.) to
characterize compulsivity in animal models of drug self-administration.
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Fifth, relatively few items specifically referred to attentional capture.
However, while exploring the instruments item-by-item, a large number
of items were detected that described activity-related involuntary or
unintended thoughts substantially interfering with normal functioning.
So, the category was reformulated as attentional capture and cognitive
hijacking. That is, it was expanded to include any type of excessive
attention to internal or external activity-related stimuli, but also pre-
occupation, rumination or intrusive and persistent thoughts that cause
substantial interference with any willful tasks requiring cognitive re-
sources. All selected scales were reassessed to systematically search for
items compatible with this new operationalization.

Finally, we spotted a number of conceptually connected items that
were not adequately captured by any of the six initial criteria, but could
still be considered instances of compulsive behavior. This led again to
revisiting the scales and creating a last operationalization by recovering
all items referring to inflexible rules, stereotyped behaviors, and rituals
related to task execution or completion. As shown in the table, this sixth
operationalization includes feeling forced or compelled to perform tasks
in a certain way, but also some others relative to the necessity to com-
plete the task or reach certain goals within the session in course. Non-
completion or non-adherence causes substantial uneasiness, discom-
fort, or frustration.

At this point, one of the initial criteria (contextual dependency, or
importance of exteroceptive or interoceptive stimuli at triggering the
potentially problematic behavior) was discarded as a separate oper-
ationalization, as no items were found to distinctly fit into it. Contextual
dependency, however, seems to be transversally present in the oper-
ationalizations of compulsivity identified here.

Finally, as previously described in the Methods section (subsection
3.7) a total of 90 items, selected or elaborated to fit the final oper-
ationalizations in a balanced manner, were assessed by 4 experts. The
percentages of positive answers to the question regarding whether items
reflected compulsivity or not were 83% (JN), 96% (SRA), 59% (PM), and
83% (DB). Regarding category assignment, interrater agreement was
Fleiss’ k = 0.83 when our initial categorization was included, and k =
0.80 when our categorization was not included (Landis & Koch, 1977).

5. Discussion

The final stage of this review involved identifying potential delimi-
tation problems for the six operationalizations. These problems mainly
arose from the experts’ objections regarding each item as either
reflecting compulsivity, or belonging to the corresponding proposed
category, and will be used to make specific recommendations for item
wording in future attempts to develop compulsivity measures. Addi-
tionally, the six operationalizations will be examined from a theoretical
point of view, to take the first step towards ascertaining the cognitive
and learning mechanisms underlying different manifestations of
compulsivity.

5.1. Automatic or habitual behavior occurring in absence of conscious
instrumental goals

This category comprises items like “It is common for me to uncon-
sciously take out my mobile phone to check Whatsapp™ (translated from
Gutiérrez and Morales, 2019) or “I involuntarily touch my smartphone”
(Ezoe et al., 2016). This behavior is characteristic of some cases of
problematic video gaming, excessive Internet or smartphone use (e.g.,
“doomscrolling”; Sharma, Lee & Johnson, 2022), and some forms of
gambling (e.g., continuous, immersive gambling; Dixon et al., 2018). It
is, however, notably absent in problematic patterns of more purposive
behavior like working, exercising, or strategic types of video gaming
(Delfabbro & King, 2015). When feelings of automaticity are present in
these activities, they often adopt the form of positive mindlessness,
absorption, or flow, which has been reported to be an ingredient of
harmonious passion and engagement (Barberis et al., 2021).
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Some of these items were judged by the experts as not well suited to
implement the operationalization (e.g., “Often, when I am playing, I find
that my mind has drifted”, “I often play spontaneously”; Flayelle et al.,
2019; Rook & Fisher, 1995), as the mention to lack of monitoring or
disconnection between behavior and goals was not explicit enough. The
operationalization itself, however, remained unchallenged.

As noted earlier, this category conceptually overlaps with the defi-
nition of habit in animal learning research. However, recent evidence
has challenged the idea that addictive behaviors are mere habits. On the
one hand, recent attempts to induce habits in humans and macaques
with extensive training have notably failed (De Wit et al., 2018;
LaFlamme et al., 2022). On the other hand, habits seem unnecessary for
the development of addictive behaviors. In words of Singer et al. (2018),
drug seeking often requires considerable ingenuity and flexibility, thus it
cannot be governed by motor habit alone.

If habit formation (understood in this restricted sense; see also
Robbins & Costa, 2017) is neither necessary nor sufficient for drug use to
become addictive, the same can be probably said about behavioral ad-
dictions. Compulsivity in the form of habit can contribute to certain
activities becoming problematic, insofar as their monitoring and control
is diminished. However, it is virtually absent or secondary even in bona
fide behavioral addictions, as, for example, strategic or skill-based forms
of disordered gambling.

5.2. Overwhelming urge or desire that impels the individual to initiate the
activity and jeopardizes control attempts

The realm of compulsivity, however, is not restricted to habit
learning. Craving can be a driving force behind compulsive behavior, at
least in two senses. First, craving is automatically triggered by extero-
ceptive and interoceptive cues, and is thus experienced as occurring it-
self beyond voluntary control. And second, the overvaluation of the
addictive activity resulting from the expectancy of craving relief can
make such activity unmistakably disadvantageous in the long term.
Accordingly, craving has been systematically shown to be a core
component of substance use disorder (SUD), a close indicator of addic-
tion severity, and a predictor of relapse and treatment outcomes (Stohs
et al., 2019; Franken, 2003).

This centrality seems to apply beyond SUDs. Although craving is not
included among the DSM-5 diagnostic criteria for gambling disorder, the
available evidence strongly suggests that its role and its psychobiologi-
cal underpinnings are very similar to the ones described for SUDs
(Hormes, 2017; Limbrick-Oldfield et al., 2017), and the term is also
frequently used for other putative behavioral addictions (Cornil et al.,
2019; Savci & Griffiths, 2019; Meule, 2020). Accordingly, craving items
are frequently included in non-substance addiction scales (e.g., “Some-
times I think there are internal forces that prompt me to shop online”,
“The urge is so strong, I cannot help myself from playing this gambling
game”; Huang, Chen, & Sun, 2022; Rousseau et al., 2002).

Recent theoretical models also attribute a central role to craving in
the etiology of behavioral addictions, other than gambling disorder. For
instance, in the I-PACE model (Brand et al., 2016; Brand et al., 2019)
addictive behaviors are considered to be caused by progressively hy-
peractive impulsive/reactive neural systems (including the conditioned
associations responsible for craving and cue reactivity), accompanied by
an also gradual weakening of executive inhibitory control. Although
compulsivity is not explicitly mentioned in the model, this transition is
hypothesized to underlie feelings of automaticity, and the loss of
importance of gratification in motivating the addictive behavior.

Despite its importance, the first substantial delimitation problem was
identified in relation to this operationalization. Craving items in most
scales merely refer to intense desire. However, the idea that intense
desire by itself is indicative of compulsivity can be called into question,
as it may reflect just the anticipation of reward. Overvaluation of the
problematic activity could be boosted by reward immediacy, relative to
delayed positive outcomes of abstinence, so that the individual shows
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some degree of ambivalence, and thus a certain feeling of acting against
one’s goal. This behavior, however, would be better conceptualized as
impulsive rather than compulsive. Mostly in accordance with this
distinction, the authors of the I-PACE model highlight the importance of
carrying out studies to “disentangle potential shifts from craving to
compulsion and from expecting gratification to expecting relief from
negative states” (Brand et al., 2019, p. 6), implicitly acknowledging that
craving is not necessarily indicative of compulsivity.

This delimitation problem is probably behind the difficulties to
incorporate craving into clinical conceptualizations of behavioral
addiction. A recent Delphi review (Castro-Calvo et al., 2021) failed to
reach an acceptable level of agreement regarding its diagnostic validity,
clinical utility, and prognostic value in gaming disorder. This lack of
agreement calls for the need to conduct etiologically informative
studies, but these are still scarce. In one of the few available ones, King
et al. (2016) asked a sample of individuals with gaming disorder to
abstain from gaming for 84 h, and interviewed them using open-ended
questions, two of which were explicitly about craving: ‘Did you experi-
ence any desire/craving to play? Can you say briefly what was happening
when you felt that desire/craving?’. Although many respondents answered
the first question positively, the second one revealed that craving feel-
ings were primarily associated with boredom and lack of mental stim-
ulation, and also with the individual’s perception of ‘missing out’ or
experiencing ‘losses’ if unable to play. In other words, cravings seemed
to be tightly linked to overvaluation of the activity, and instrumental
motives seemed to significantly contribute to such cravings. Unfortu-
nately, the confirmatory approach customarily used in behavioral ad-
dictions research relies on closed questions about desire or urge, so they
enforce similarity between potentially separable behavioral processes
(see Billieux et al., 2015; Kardefelt-Winther, 2015).

5.3. Inability to stop or interrupt the activity once initiated, resulting in an
episode substantially longer or more intense than intended (bingeing)

The third operationalization of compulsivity is closely related to
craving, at least in conceptual terms. Our decision to consider it sepa-
rately is based on the observation that perceived inability to interrupt
the activity is prominent in certain putative behavioral addictions, but
totally uncharacteristic of others. Items in this category include, for
instance, “Once I have started [doing X], I cant stop playing unless
something external prevents me to”, or “If I get carried away by the
temptation to start playing, I lose control” (Ruiz-Juan, 2013; Meule,
2020). Among the putative behavioral addictions in which bingeing is
more evident are, for example, compulsive shopping (Manchiraju,
Sadachar, & Ridgway, 2017; Miiller et al., 2015), binge eating (Schiestl
& Gearhardt, 2018; Meule, 2020), binge watching (Flayelle et al., 2019),
and video gaming disorder (Yilmaz et al., 2017).

This operationalization presents delimitation problems that mirror
the ones mentioned for the previous category. Most items refer to ses-
sions or activity episodes that last longer than intended, but excessive
duration or intensity of a behavioral episode can be due to purely util-
itarian reasons, such as fear of missing the chance to reach a certain goal,
or perceived social pressure (King & Delfabbro, 2014, 2016).

5.4. Behavior insensitive to negative consequences despite conscious
awareness of them

Virtually all the questionnaires analyzed here included items worded
to assess awareness of the negative consequences of the potentially
problematic activity. Some prominent examples are: “I kept consuming
the same types or amounts of food despite significant emotional and/or
physical problems related to my eating” (Flint et al., 2014), “I exercise
despite persistent physical problems” (Hausenblas & Downs, 2002), or
“Although using smartphone has brought negative effects on my inter-
personal relationships, the amount of time spent on the Internet remains
unreduced” (Pavia et al., 2016). These sometimes include ‘internal’
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aversive consequences, such as feelings of guilt or regret, resulting from
the perceived inability to keep on engaging in an activity that goes
against personal moral principles or undermines one’s sense of control.
Items of this type are frequent, for example, in scales for compulsive
sexual behavior (e.g., “You continue to use pornography even though
you feel guilty about it”; Kraus et al., 2020).

Variety of wordings reflects the range of contexts and life domains in
which negative consequences occur, but awareness of these negative
consequences does not necessarily imply that the net utility value of
such consequences is negative. An individual can be aware of the
negative consequences of a certain activity, and still attribute more
value to the positive ones.

Moreover, even if the activity is plainly disadvantageous in the long
term, it can be subjectively perceived as advantageous in the short term
(Rachlin, 2000). At the local level, the choice is between an immediate
(and overvalued) reward and a delayed (and thus discounted) one. The
individual can thus be aware of the long-term negative consequences of
the activity, and, at the same time, fail to resist temptation because the
discounted utility of distant consequences is smaller than the immediate
rewarding value of falling into it. For a behavior to be considered
compulsive in the strictest sense, it would need to be goal-detached.
However, overvaluation of the expected utility of an immediate
reward when one is in a ‘hot’ state can lead the individual to feel forced
to do something they will later regret (when in ‘cold’ state), i.e., to a
seemingly compulsive behavior (in weaker sense; see Heather, 2020).

Despite the many items assessing insensitivity to negative conse-
quences in the questionnaires analyzed in this review, virtually none of
them is worded to be sensitive to any of these distinctions. First, none of
the items referring to negative consequences is worded in such a way
that such consequences are pitched against rewarding outcomes of the
activity. And second, no items are sensitive to negative utility specif-
ically at the time of choice.

5.5. Attentional capture and cognitive hijacking

On the one hand, this operationalization comprises items regarding
automatic orientation towards cues that have become associated with
the problematic activity and the availability of the rewards resulting
from it. On the other, it comprises items reflecting preoccupation, and
intrusive thoughts. These meanings are exemplified in items like “When
I know a delicious food is available, I can’t help myself from thinking
about having some” (Cappelleri et al., 2009) and “When I haven’t been
able to connect for some time, I become preoccupied with the thought of
connecting” (Armstrong, Phillips, & Saling, 2000).

As mentioned by one of the experts, in terms of delimitation, it can be
argued that automatic orientation of attention towards addiction-related
cues, as also measured using cue-reactivity and eye-tracking techniques
(e.g., Maurage et al., 2021), and intrusive/persistent thoughts depend
on separable processes. For instance, in Berridge and Robinson’s model,
attentional capture arises (along with craving) from incentive sensiti-
zation, whereas the intrusiveness of certain thoughts has been linked to
elaboration of desire (May et al., 2015), or to the fact that thoughts that
involuntarily intrude one’s mind are interpreted as threatening, and
suppression or avoidance attempts make them progressively more
salient and difficult to ignore (Moss et al., 2015; Enkema et al., 2021). In
this second sense (when intrusiveness is fueled by perceptions of threat),
there seems to be a mechanism in common between uncontrollable
thoughts in addictive disorders and in obsessive—compulsive disorder
(OCD). This mechanism, however, seems to play a more fundamental
role in the case of OCD, where compulsions are primarily performed to
seek relief from obsession-related anxiety (Marcks & Woods, 2007).

Relatedly, there is a potential overlap between this category and
overwhelming urge or desire. For instance, an item such as “I cannot
control my thoughts about gambling” seems useless to discriminate
between overwhelming craving and cognitive hijacking. More impor-
tantly, these two concepts could be even difficult to separate at the
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conceptual level. In the incentive sensitization model, motivational and
cognitive salience result from the same underlying learning process.
Alternatively, the previously mentioned elaborated intrusion theory of
desire conceptualizes episodes of craving as high-level cognitive pro-
cesses — or elaborations — recruiting mental imagery and executive
(controlled) mechanisms (Cornil et al., 2018), i.e., uncontrollable
thoughts and desires are not neatly dissociable.

Also closely related to cognitive hijacking are the items included in
some scales to measure salience (as one of the proposed addiction
criteria proposed by the components model; Griffiths, 2005). Salience-
related items usually refer to preoccupation, rumination, and interfer-
ence. Indeed, some of these items have been identified here as sensitive
to compulsivity [for example, “Has thinking about food, eating or cal-
ories made it very difficult to concentrate on things you are interested in
(for example, working, following a conversation, or reading)?”; Mond
et al., 2004]. However, in some recent scales for putative behavioral
addictions, items of this sort have been replaced by items referring to the
subjective importance of such an activity in the individual’s life. For
example, in the validation study of the Exercise Addiction Inventory
(EAL Terry et al., 2004), excessive salience is said to occur when exercise
dominates the individual’s thinking (preoccupations and cognitive dis-
tortions), feelings (cravings), and behavior (deterioration of socialized
behavior), but the scale itself measures it with a single item, namely
“exercise is the most important thing in my life”. Quite ostensibly, the
reformulation of this item has altered its content, and loosened the
criterion for the detection of so-called salience (Brevers et al., 2022).

That said, here we remain agnostic regarding the commonality or
separability of the etiological mechanisms underlying attentional cap-
ture and intrusive thoughts. Still, we advocate that both sorts of be-
haviors can be considered compulsive, as far as (a) the two occur
independently of one’s will and in spite of attempts to control them, and
(b) they detract resources from other goal-directed mental activities.
Hence, attentional capture and cognitive hijacking items should remain
in future compulsivity scales, yet only if carefully worded to incorporate
undesired interference and uncontrollability, and not willful planning
and fantasizing, or activity-related mind wandering.

5.6. Inflexible rules, stereotyped behaviors, and rituals related to task
completion or execution

The last category partially mirrors — particularly when it refers to
rituals or superstitions — the definition of compulsion in OCD (i.e., re-
petitive behaviors that the person feels driven to perform in response to
an obsession, or according to rules that must be applied rigidly, and are
aimed at preventing or reducing distress, or preventing some dreaded event or
situation; American Psychiatric Association, 2013, italics added). Items
of this type are, for example, “I feel unsatisfied until I have done
everything I want to do in a video game.” or “There are certain things I
do when I am betting (for example, tapping a certain number of times,
holding a lucky coin in my hand, crossing my fingers, etc.) which in-
crease the chances that I will win” (King & Delfabbro, 2014; Steenbergh
et al., 2002).

The potentially compulsive nature of these behaviors could account
for the overlap between OCD and addictive disorders. Actually,
compulsivity could be a common transdiagnostic ingredient in addictive
disorders and OCD, and differences between the two would emerge from
specific non-overlapping acquisition and maintenance factors (e.g.,
obsession-related anxiety is hypothesized to play a more crucial role in
OCD; Figee et al., 2016; Fontenelle et al., 2012).

In this case, delimitation problems arise again from the fact that the
stereotyped behaviors that some items in this category describe are not
necessarily compulsive. For instance, inflexible rules regarding the
attainment of goals or task completion, despite being severely prob-
lematic in some cases (e.g., Billieux et al., 2020), seem to have more to
do with the valuation of activity goals. For instance, “exercise addiction”
scales normally include items referring to inflexibility (e.g., “I follow a
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set routine for my exercise sessions”), that is, to training routines that are
firmly believed by some sportspeople to contribute to performance, but
actually increase overtraining and health risks (Goodwin et al., 2011).
Similarly, in scales for video gaming problems, some items refer to
inflexibility as persevering, whatever it costs, to attain certain in-game
goals (for example, “When I make mistakes, lose progress, or fail in a
game, I must reload and try again”; King & Delfabbro, 2014). Persev-
eration is in some cases also linked to irrational cognitions (e.g., the
sunk-cost and gambling fallacies). These fallacies are frequently present
in gambling disorder scales, along with superstitions and rituals aimed
to attract luck (for example, “I have specific rituals and behaviors that
increase my chances of winning”; Raylu & Oei, 2004).

These instances of inflexible, stereotyped or ritualistic behavior,
anchored in less-than-rational beliefs, can be certainly dysfunctional,
and can be involved in the process by which certain activities become
problematic. However, we doubt they can be regarded as compulsive.
These behaviors are clearly goal-oriented and based on beliefs that can
be considered irrational from an external observer’s point of view, but
reflect the individual’s knowledge about the world.

5.7. Limitations

The present review is not free of limitations, with the most important
one probably being search scope. To ensure that the number of articles
to be screened was manageable, articles had to include a variation of the
term compulsive or habitual or craving, and to mention behavioral
addiction (including variations or selected putative behavioral addic-
tions), in order to be identified. The possibility exists that this term
combination missed articles containing instruments of interest. How-
ever, although the list of screened articles and measures could be non-
exhaustive — and in view that most scales are developed by recycling
items and components from previous scales — it is extremely unlikely
that missed scales contained items not classifiable in any of the final
compulsivity operationalizations proposed here.

The other important limitation is that results of the systematic review
inherit the definition of compulsivity with which we started. Our initial
definition of compulsivity is not based on a well-defined construct, but
mostly on a previous consensus definition that was enriched with the
theory-driven inclusion of closely related concepts. The whole proced-
ure was however transparent enough for readers to assess its strengths
and weaknesses, and we still believe this review is a step ahead in un-
derstanding compulsivity and its role in the transition from recreational
or coping behaviors to addictive disorders.

5.8. Conclusions and recommendations

The present review was aimed at detecting compulsivity in behav-
ioral items from available psychometric instruments used in the field of
(putative) behavioral addictions. After funneling the scales through a
theory-informed definition of compulsivity, we identified and listed the
items that fitted it. Subsequently, the contents of those items were
carefully analyzed to identify item categories that could be used as
operationalizations. And finally, such categories were scrutinized to
assess the degree to which they can be used as better delineated oper-
ationalizations of compulsivity in future attempts to measure it.

As a result, this attempt has revealed that behaviors can be catego-
rized as compulsive in non-trivially different ways. Yet, disutility seems
to be a common element to all of them. Behaving on autopilot, being
unable to resist craving, to stop when intended, to ignore certain stimuli,
or to suppress certain thoughts, behaving in a stereotyped way, perse-
vering in following inflexible rules, and neglecting negative conse-
quences, can be considered compulsive when behaviors are
disconnected form goals, or their net utility is negative.

Moreover, in a strict sense, for a certain behavior to be intrinsically
compulsive, disutility should occur at the moment of choice. Unfortu-
nately, even if compulsivity exists in this strict sense (which is debatable;
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see Hogarth & Field, 2020), retrospective self-report methods are
probably incapable of capturing it. Still, in our view, psychometric tools
remain valuable to detect compulsivity as global (instead of local)
disregard of utility. Even in this weaker sense, many of the items
considered in this review are too imprecise and over-inclusive. The lack
of any explicit reference to inability to help engaging in the activity, to
stop it, or to do it in a certain way, despite awareness of net disutility or
disregard of goals make them almost useless to detect compulsivity, so
our recommendation is to include these elements when wording items
for compulsivity scales. This suggestion should have the effect of raising
the bar to conceptualize a given behavior as compulsive. In doing so, our
prediction is that the presence of compulsivity in behavioral problems,
and its role in their aggravation, and even its composition, will largely
vary across conditions. In other words, many of the activities currently
regarded as compulsive (as, for instance, compulsive exercising or
compulsive working) are likely to reveal little real influence or presence
of compulsivity.

If corroborated, this prediction should converge with results ob-
tained with scales inspired by transdiagnostic models, i.e., people
showing specific compulsive behaviors in one or more domains are ex-
pected to also show higher scores in trait compulsivity. Conversely,
people experiencing dysregulated or problematic behaviors that, despite
being maladaptive, cannot be characterized as compulsive, would not
necessarily present high trait compulsivity scores.

For instance, the BATCAP (Albertella et al., 2019) was developed to
cover several activities and behaviors (including alcohol use, gambling,
eating, Internet use, and contamination, checking, and ordering com-
pulsions), so that “individuals who reported having engaged in any of
these behaviors in the past month were asked to complete the corre-
sponding BATCAP” (Albertella et al, 2019; p. 498). In that sense, the aim
of the BATCAP aligns with our aim to develop a compulsivity scale that
can be applied to different behavioral domains. However, instead of on
bottom-up content analysis, the development of this scale was based on
a theory-driven selection of items from previous scales, so that, for each
potentially problematic behavior, individuals are asked to answer
questions about time lost, distress, loss of control, functional impact,
anxiety if prevented from doing the behavior, and strongest urge.

In hindsight, it becomes obvious that the BATCAP could have been
included from the beginning in this review, but was missed because none
of its validations mention any behavioral addiction (or the term
behavioral addiction itself) either in the title or the abstract. Still, it is
reassuring that BATCAP items mostly fit the operationalizations
described here. Indeed, its six items would have been categorized as
sensitive to compulsivity if they had been assessed to begin with, and,
altogether, they are closer to our final operationalizations than to the
original criteria we used to categorize items as compulsivity-sensitive.
This implies that some degree of conceptual convergence can be
reached via very different methodologies. Still, the items in this scale are
affected by the delimitation problems we have discussed in the previous
sections. For instance, items like “On average, how much time was
occupied by these behaviors?” or “What was the strength of your
strongest urge/craving to perform these behaviors?” are surely sensitive
to compulsivity, but they would probably fail to isolate compulsivity
defined in a stringent manner. In other words, measures like this could
also benefit from the present effort to operationalize compulsive be-
haviors as precisely as possible.

Relatedly, further research is warranted on the link between
compulsivity as a trait and vulnerability to develop compulsive behav-
iors in specific domains. The availability of a well-defined operational-
ization to determine if a specific activity (as exercising, working,
gaming, or gambling) has become compulsive could help establish as-
sociations between the transdiagnostic dimensions tackled by trait
compulsivity and the learning processes that underpin vulnerability to
behavioral addictions.

A second recommendation for compulsivity operationalization also
cuts through all the categories identified. The present review intends to
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identify compulsive behaviors. However, many of the reviewed items do
not explicitly refer to overt or covert behaviors, but to the mental states
(beliefs and desires) that account for such behaviors. So, to count as
instances of an operationalization of compulsivity, items should be
worded to refer to observable behaviors, or to non-observable ones
(thinking, imaging, planning, paying attention, etc.) that can never-
theless be reported by the individual. Regardless of their observable or
unobservable nature, their suitability to be conceptualized as compul-
sive, and to be included in one of the proposed operational categories, is
the same. This requires items about beliefs and desires to be reworded as
items about the behaviors such beliefs refer to, or such desires mobilize
(e.g., “I gamble despite knowing it does more harm than good to me”
instead of “I know gambling does more harm than good to me”, or “I
cannot avoid gambling when I feel the urge to do so”, instead of “I often feel
an irrepressible urge to gamble™).

To determine whether compulsivity is a single construct is beyond
the aims of the present study. We have briefly reviewed here (and more
extensively in Perales et al., 2020) how different models account for
compulsivity by alluding to different learning and psychobiological
mechanisms. It could well be that compulsivity is multidimensional, as
also suggested by research with trait compulsivity scales, so the logical
next step would be to analyze the factorial structure of a pool of items
generated from the operational definitions identified here, following the
recommendations we have formulated for such items to be maximally
sensitive and discriminative. We do not have any strict commitment
with the ontological value of these operational definitions. These have
mostly arisen, in a bottom-up fashion, from the common themes already
present in currently available instruments, but different items corre-
sponding to different operationalizations could be found to load to a
common factor. The observed factorial structure could thus be used as
an intermediate link between specific behavioral items and explanatory
psychobiological, learning, and cognitive mechanisms.
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