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Background and Aim: Impulsivity and compulsivity are two key temperament traits
involved in behavior regulation. The aim of this study was to test several existing theories
in explaining the role of impulsivity and compulsivity in symptom severity in various
behavioral addictions.

Methods: Data were collected from a (representative) general population sample (N
= 2,710, mean age:39.8 years (SD:13.6), 51% woman), and from people who are at
increased risk of having a behavioral addiction (N = 9,528 in total, mean age: 28.11
(SD:8.3), 34.3% woman), including people with problematic gaming and internet use,
pathological gambling, exercise dependence, compulsive buying and work addiction.
Symptom severity, reward driven impulsivity and relief driven compulsivity were assessed.

Results: For non-problematic groups, impulsivity is present to about the same extent as
compulsivity, whereas for problematic groups, compulsivity dominates over impulsivity in
all groups (except for gambling). The strength of the correlation between impulsivity and
compulsivity is higher in more severe forms of the disorders (fromr=0.18 tor = 0.59 in
the representative population).

Discussion: Based on these data, it appears that relief-driven behavior (negative
reinforcement) dominates over reward-driven behavior (positive reinforcement) in more
severe cases of a behavioral addiction.

Conclusion: This is the first large-scale study to find empirical support for the
neuroscientific theory on the dominance of compulsivity (“needing”) over impulsivity
(“wanting”) in more severe cases of a behavioral addiction. Although longitudinal research
is needed, a possible shift from impulsivity to compulsivity takes place, similar to
substance use addictions, which maintains the circle of addiction.

Keywords: obsession-compulsion, addictive disorder, internet gaming disorder, neuroscientific theory of
addiction, exercise dependence, compulsive buying, problematic gambling, work addiction
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INTRODUCTION

Both impulsivity and compulsivity play an important role in
the development and persistence of substance use disorders
and behavioral addictions (1, 2). There are multiple theories
regarding the dynamics of impulsivity and compulsivity and
their role in the persistence and severity of addiction symptoms,
however, further empirical research is needed to examine the
role of impulsivity and compulsivity in addictive disorders (1-4).
This study challenges several psychological and neurobiological
theories on the role of impulsivity and compulsivity in
the severity of behavioral addictions. Clarifying the role of
impulsivity and compulsivity, two well-defined neurocognitive
phenotypes, contributes to a better understanding of the etiology
of behavioral addictions and to a comprehensive model that helps
us to understand frequently occurring comorbidities (5, 6).

Behavioral addictions are a specific group of addictions
that do not involve the use of a psychoactive substance (7,
8). Behavioral addictions can be conceptualized as excessive
engagement in a specific behavior which contributes to functional
impairment in the affected individual’s life (e.g., negative impact
on one’s relationship with family or friends, on school or work
performance, on mental and physical wellbeing). Moreover,
behavior-specific compulsivity is also considered as a central
element of addictive behaviors (2). DSM-5 only recognizes
“gambling disorder” as an official behavioral addiction, but
additionally includes “internet gaming disorder” as a condition
that needs further study before it can be included in the
DSM. Other behavioral addictions are loosely mentioned in
the text of DSM-5 without providing any formal status and
without explicit criteria, e.g., sex addiction, exercise addiction,
and shopping addiction. ICD-11 includes both “gambling
disorder” and “gaming disorder” under Disorders due to addictive
behaviors within the higher-order category of Disorders due to
substance use or addictive behaviors as the only two diagnosable
conditions, while other behavioral addictions remain diagnosable
under Other specified impulse control disorders. In addition
to gambling disorder and gaming disorder, multiple excessive
and problematic behavior tendencies are considered in the
literature as potentially addictive behaviors, though they are
not included specifically in the DSM-5 or the ICD-11 as
addictive disorders (e.g., problematic internet and/or social
media use, compulsive buying, hypersexuality, exercise addiction,
work addiction, hair pulling disorder or trichotillomania) (7).
Excessive and problematic forms of these behaviors can lead to
similar symptoms and impairments like psychoactive substance-
related addictions (e.g., salience or craving, coping motivations,
tolerance, withdrawal symptoms, intra- and interpersonal
conflicts, relapse) (2, 9). Apart from questions about the
diagnostic status of some behavioral addictions, the field of
behavioral addiction is plagued by uncertainties and concerns
due to the lack of a comprehensive theoretical framework,
especially in terms of etiology (7).

Impulsivity has been defined as a trait leading to unplanned
but rewarding actions, which are unduly risky or inappropriate
to the situation and often result in undesirable consequences (10,
11). Compulsivity, on the other hand, has been defined as loss of

control over goal-directed behavior (12). Whereas impulsivity is
driven by desire, pleasure, arousal and gratification, compulsivity
is driven by the possibility to alleviate anxiety or discomfort (13).
Both types of behavior, however, share the inability to inhibit or
delay the repetitive behavior (14), as well as the lack of response
inhibition, poor planning, and sensitivity to (positive or negative)
reward expectation. Empirical evidence also confirms the need
to treat impulsivity and compulsivity as qualitatively different
constructs (15).

In addictive behaviors, impulsivity has been recognized
as a relevant risk factor for (early) substance use initiation
(e.g., the transition from the naive condition to recreational
use and from recreational use to abuse and dependence),
for persistence of use (e.g., drugs may harm the cognitive
systems that control behavior) and for relapse (e.g., suppressing
behavioral control over positive reinforcing behaviors) (16,
17). Although not planned, impulsive behavior is driven by
the promise of reward (positive reinforcement). The role of
compulsivity in addictive behaviors is less clear. Some studies
claim that at later stages of the addiction, compulsivity becomes
an interaction that derives from need for relief from anxious,
uncomfortable feelings: negative reinforcement (18). Oldham
et al. (19) postulated an “addictive cycle” encompassing both
impulsivity and compulsivity, including three stages: (1) binging
(related to impulsivity), (2) preoccupation/anticipation, and (3)
withdrawal/negative affect (related to compulsivity). This model
has been successfully used to understand and treat alcohol
addiction (20).

In line with these, numerous existing studies highlighted
the possible risk role of impulsivity and compulsivity in
various forms of behavioral addictions. Namely, higher levels
of impulsivity and compulsivity were associated with increased
rates of gaming disorder (21, 22) problematic internet use (23,
24), gambling disorder (25, 26), exercise addiction (27, 28),
compulsive buying disorder (29, 30), work addiction (31, 32) and
hair pulling disorder (33, 34). However, it is important to note
that there might be differences between behavioral addictions
in their associations with impulsivity and compulsivity (e.g.,
impulsivity might have a greater exploratory role in gaming
disorder than compulsivity, whereas in gambling disorder both
impulsivity and compulsivity might have a significant impact)
(1, 35).

In the scientific literature, several theories have emerged,
which have attempted to argue in favor or against pairing the
constructs of impulsivity and compulsivity. Blum et al. (36) argue
in favor of a pairing of both constructs. In their view, abnormal
behaviors involving dopaminergic activity often reflect an
insufficient usual feeling of satisfaction, a deficiency in the feeling
of reward or a reward deficiency syndrome (RDS) (3, 37). The
RDS is supported by neuroscientific findings, such as the sub-
optimal functioning of the mid-brain resulting in dysfunction of
dopamine receptors. The authors believe that reward deficiency
is the core of addiction, and that the form of its manifestation
(substance vs. non-substance related) is secondary. Dopamine
sensitivity, which is strongly influenced by genetics, may mediate
the following three mechanism, each involving impulsivity or
compulsivity to a different extent: (a) the hedonic impact of
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reward (liking), (b) learned predictions about rewarding effects
(learning), or (c) the pursuit of rewards by attributing incentive
salience to reward-related stimuli (wanting) (38). The RDS model
proposes that compulsivity and impulsivity are interdependent,
and thus the level of compulsivity predicts the level of impulsivity
and vice versa in behavioral addictions and higher scores of either
or both are related to addiction severity.

Whereas the RDS postulates one single component as the
underlying mechanism of addiction, the obsessive-compulsive
disorder spectrum (OCDS) hypothesis (4, 39-41) proposes
that many behaviors can be described as a result of two
competing components: impulsivity and compulsivity, which
are each governed by different neural mechanisms. Thus,
problem behaviors differ by the (relative) amount of compulsivity
and impulsivity that they incorporate (4). Behavior initiation
(impulsivity) and behavioral inhibition (compulsivity) are
considered temperament traits, thus strongly, biologically
determined components of behavior regulation (39). The term
spectrum refers to “a group of disorders that are presumed
to be distinct from, but related to, OCD, and which are
characterized by repetitive thoughts and/or behaviors” [(42)
p.528]. According to this theory, impulsivity, a tendency toward
rapid and unplanned behavior without regards to negative
consequence, is triggered by risk seeking and the motivation
to maximize pleasure (4, 10, 43). In contrast, compulsivity
represents a tendency to perform repetitive acts to prevent or
ameliorate negative consequence, thus compulsivity is driven by
harm avoidance and anxiety-reduction (44, 45). The spectrum
model proposes that compulsivity and impulsivity are largely
independent and that the level of compulsivity does not predict
the level of impulsivity in behavioral addictions and that severity
is not related to either impulsivity or compulsivity.

For long, the dis-balance between brain circuits was believed
to be the neurobiological background of addictive behaviors.
A hyper-activated ventral affective circuit (which explains the
increased anxiety and repetitive behaviors), and hypo-activated
dorsal cognitive structures (explaining cognitive control deficits
and inability to modulate emotional and behavioral responses)
were considered as the core components of the addictive
behavior (46). Later, two other circuits were added to the
model: (1) the ventral cognitive circuit, which is connected
to the limbic regions and thus involves emotions (47), and
(2) the sensorimotor circuit, which plays a crucial role in
the behavioral feedback loop (48). Neurodevelopmental studies
based on substance addiction research suggest, that the brain
continuously adapts to environmental factors, in this case to
the addictive behavior, which changes the functionality of the
brain circuit regulating the given behavior. The change in
functionality is especially occurring during early stages of goal-
directed behavior, which mediates the transition from goal-
directed (impulsive) to habitual (compulsive) behaviors. The
stage model postulates, that over the course of disease, a specific
anatomical shift occurs, and, as a result, negative reinforcement
(compulsivity) takes over positive reinforcement (impulsivity).
Based on substance use research, the transition from recreational
use to addiction involves neuroplasticity in brain structures (18,
49, 50). Neuroplasticity during the transition from recreational

use to addiction is supported by converging neuroimaging
research, which found evidence for the structural change in
brain circuits (51, 52). Animal models also support the shift
from impulsivity to compulsivity in the course of addiction.
Highly impulsive rats (operationalized as a tendency to respond
prematurely) are consistently found to (1) tolerate foot-shock
better to receive cocaine and to (2) relapse after abstinence
more often than their non-impulsive counterparts (53). In other
words, the animal model of addiction postulates that high levels
of impulsivity predispose the development and maintenance
of compulsive drug-taking (54). This model proposes that
compulsivity and impulsivity are largely interdependent and that
the level of impulsivity predicts the level of compulsivity in
behavioral addictions and that severity is mainly related to the
level of compulsivity.

Impulsivity and compulsivity respond differently to
medication. Compulsivity is sensitive to treatment with (high
doses of) selective serotonin reuptake inhibitors (SSRIs), and
this change is also associated with both structural and functional
integrity in the orbitofrontal cortex (55, 56). Impulsivity (induced
by d-amphetamine), on the other hand seems to react better to
benzodiazepines, such as diazepam (57). Therefore, clarifying the
role of impulsivity and compulsivity may enhance the treatment
of addictive disorders considering severity.

The aim of the current study was, therefore, to clarify the
relation between impulsivity and compulsivity in behavioral
addictions (specifically: gaming disorder, problematic internet
use, pathological gambling, exercise dependence, compulsive
buying, work addiction, hair pulling) and the relation of these
traits to symptom severity using similar self-report data on
impulsivity and compulsivity in a general population sample and
in a series of populations with different behavioral addictions,
including people with addictive internet gaming, gambling,
physical exercise, hair pulling, and buying/shopping. These
potentially addictive behaviors were selected for the analyses
as there were attempts in the literature to conceptualize
them as addictive behaviors (58-64), they can share similar
symptomatic characteristics and features (e.g., salience/craving,
mood modification motivations) (2, 9), and theoretical models
of addictive disorders also highlighted their role (e.g., hair
pulling/trichotillomania, ~compulsive buying, problematic
gambling were included in the OCSD model) (4). Consistent
with the existing neurocognitive theories and animal models
supporting the dynamic shift from impulsivity to compulsivity,
we hypothesized that as severity of addiction symptoms
increases, compulsivity will progressively dominate over
impulsivity. At the same time, it is expected that the correlation
between impulsivity and compulsivity increases with increasing
symptom severity, as predicted by the cycle of addiction.

METHODS

Data Collection

The protocols for the general population and the addictive
behavior samples were approved by the Institutional Review
Board of ELTE E6tvos Lorand University in Budapest, Hungary.
Data were collected in accordance with the Declaration of
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Helsinki. Participants provided written consent before starting to
fill out the questionnaires.

Several samples were collected: a nationally representative
general population sample of 2,710 participants and several
specific samples (N = 9,696 in total) with participants
meeting threshold criteria for behavioral addiction (problematic
gaming, problematic gambling, physical exercise dependence
and compulsive buying). Details about each sample and data
collection procedures are provided below.

Representative General Population

Symptoms of behavioral addictions were assessed within the
framework of the National Survey on Addiction Problems in
Hungary (NSAPH), i.e. a representative sample of the general
population of Hungary (65). In this survey, both chemical
addictions (i.e., tobacco smoking, alcohol and other substances)
and various behavioral addictions (i.e., pathological gambling,
internet addiction, compulsive buying, eating disorders, work
addiction, physical exercise dependence) were assessed.

The target population of the survey was the total population
of Hungary between 18 and 64 years (6,703,854 persons). The
sampling frame consisted of the whole resident population with
a valid address according to the register of the Hungarian
Central Office for Administrative and Electronic Public Services.
Data collection took place in a gross sample of 3,183
individuals, stratified according to geographical location, degree
of urbanization, and age (overall 186 strata) representative
of the sampling frame. Participants were surveyed with so-
called “mixed methods” via personal visits. Questions on
background variables and introductory questions referring to
specific disorders were asked during face-to-face interviews,
while symptom scales were self-administered as paper-and-
pencil questionnaires. These questionnaires were returned to
the interviewer in a closed envelope to ensure confidentiality.
Participants were informed both verbally and in a written form
that participation in the study was voluntary and anonymous.
The net sample size was 2,710 (response rate: 85.1%). Those who
reported one or more of the following activities were asked to
proceed with the questionnaire measuring the related behavioral
addiction: physical exercise or buying at least once a week,
working at least 40 h a week, or ever gambled.

Specific Populations

Specific populations were recruited following a similar protocol.
Participants were approached at random times online, or during
the opening hours in the given venue (e.g., shopping mall,
gambling venue, fitness center). Inclusion criteria were: (a)
at least 18 years old, and (b) pursuing the specific activity
(e.g., shopping) at least once a week. After providing written
informed consent, participants could begin the questionnaire
(online) or were sent an e-mail containing the link to enter the
online questionnaire. Those who participated did not receive
any financial compensation for participating (except when
mentioned otherwise); however, they did receive a brief feedback.
Sample-specific processes are described below.

Internet Gaming

Data collection took place online with the cooperation of a
popular Hungarian gaming magazine (GameStar) targeting the
entire gamer community in Hungary including both PC and
console gamers (66). A participation call was posted online via the
magazine’s website and Facebook page three times from August
to September 2014. Participants provided informed consent by
ticking a box if they agreed to continue and participate in the
study. Although parental consent was sought for participants
below age 18, they were later excluded from the sample of the
current analysis. A shopping voucher of 90,000 Hungarian forints
(HUF) (approx. 300€) was drawn between participants that fully
completed the survey. A total of 7,757 gamers started the survey.
After excluding participants with too many missing data or
inconsistencies, 4,751 gamers (61.2%) remained, of which 3,226
were above age 18.

Gambling

Data was gathered from nine gambling venues (on 33 occasions)
and 26 lotteries (on 115 occasions) in and around Budapest (67).
A total of 1,035 individuals were sent the link to the online
questionnaire by e-mail. Of these, 533 provided valid answers. In
addition to the online call, we provided the possibility for offline
responding during recruitment and this resulted in an additional
254 answers resulting in a final sample size of 586 participants
(37.4%) with valid answers on the total scale of the South Oaks
Gambling Screen (SOGS). Those who had missing data on the
latter questionnaire were excluded from the analyses.

Exercise

Participants were recruited from one semi-professional club for
triathlon training and 17 different sports centers representative
for Budapest (68, 69). University students assisted with data
collection, which resulted in 4,589 people signing the informed
consent and they were all sent the study link. Of these, 2,744
(59.8%) had valid answers on the total scale of the Exercise
Dependence Scale (EDS) and were included in the current study.
Those who had missing data on the latter questionnaire were
excluded from the analyses.

Compulsive Buying

Our target population was customers from three different
shopping malls in Budapest and one in another town in Hungary
(Gyor). Overall, 5,068 people met inclusion criteria, provided
written consent and their e-mail address. An e-mail was sent to
this address containing the study link and password within 24
hours of providing consent (29, 70). Overall, 1,776 individuals
started with the questionnaire and 1,447 (28.6%) of them
completed and provided valid responses with no missing data on
the Questionnaire About Buying Behavior (QABB). Those who
had missing data on the latter questionnaire were excluded from
the analyses.

Hair-Pulling

Data were collected in an online survey that was advertised as
“Win three tickets for the Sziget Festival with your habits” on
Hungarian general news and magazine websites. Participants
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were entered into a price drawing where three incentives (valued
at €900) were offered. Participants could reach the survey
between January and August 2014. Only individuals older than
18 years could take part. In total, 4,177 people participated in
the online questionnaire, of which 822 reported to have pulled
their hair at least once (i.e., 1679 individuals were excluded as
they reported to not pulling ever their hair) and provided valid
responses on the Massachusetts General Hospital Hair-pulling
Scale (MGH-HPS) (34). Their data were used for further analyses.

Measurement

Behavioral Addictions

Gaming. The 10-item Internet Gaming Disorder Test (IGDT, 65)
was used to assess Internet gaming symptoms. The instrument
was designed to reflect the DSM-5 criteria for internet gaming
disorder, via items such as “Have you ever in the past 12 months
unsuccessfully tried to reduce the time spent on gaming?”.
Response options for the ten items were “never”, “sometimes”,
and “often”. The IGDT-10 items were then dichotomized into
a “yes” (1, “sometimes” and “often”) and “no” (0, “never”) to
resemble the dichotomous structure of the DSM-5 criteria. Given
that questions 9 and 10 are related to the same criterion, they were
combined during scoring, that is, answering “often” on either
item 9 or item 10 (or both items) scored only 1 point. Based on
latent class analysis, the endorsement of 5 or more points was
considered problematic Internet gaming (66). Cronbach alpha
was 0.79 (specific sample).

Internet Use

The 18-item Problematic Internet use questionnaire (71) was
created based on Youngs Internet Addiction Test (72). A
sample item is “How often do you neglect household chores to
spend more time online?”. Response alternatives were between
1 (never) and 5 (always). Test-retest correlation of the PIUQ
was 0.90. Based on latent class analysis, a cut-off value of 41
was suggested to separate problematic and non-problematic users
(71). Cronbach alpha was 0.91 (representative sample).

Pathological Gambling

The South Oaks Gambling Screen [SOGS, (73, 74)] was used to
assess symptoms of pathological gambling. Based on the DSM-
III criteria of pathological gambling (e.g., “Did you ever gamble
more than you intended to?”), the instrument contains 20 items,
where items are scored yes (1) or no (0). A total score of 0
indicates the absence of problems, 1-2 indicates some problems,
scores 3 to 4 refer to mild problems, and a score of 5 or
more indicates the probable presence of pathological gambling.
Cronbach alpha was acceptable in the representative and in the
specific sample as well (both 0.80).

Exercise Dependence

We used the 21-item Exercise Dependence Scale Revised version
[EDS (75), 74, (76)] to assess the severity of exercise dependence
symptoms (e.g., “I am unable to reduce how intense I exercise”).
Risk of exercise dependence was defined as scoring 5-6 on
the 6-point Likert scale on at least three of the seven DSM-
IV dependence criteria, non-dependent symptomatic individuals

scored 3-4 on the Likert scale on at least three DSM-IV
dependence criteria or had scores 5-6 combined with scores 3-4
on three DSM-IV dependence criteria, but not meeting the at-risk
condition. Finally, individuals who scored 1 or 2 on the Likert
scale on at least three criteria but did not meet the conditions
of the non-dependent symptomatic group were classified as
non-dependent asymptomatic. Scale reliability was 0.92 in the
representative and 0.90 in the specific sample.

Compulsive Buying

The Questionnaire About Buying Behavior [QABB (29, 77, 78)]
was used to identify compulsive buyers (e.g., “Have you ever
asked someone to go shopping with you so you wouldnt
spend too much?”). The 19 dichotomous items assess spending,
shopping and affects. Individuals scoring 8 or more are classified
as problematic buyers. Cronbach alpha was acceptable: 0.85 in
the representative and 0.73 in the specific sample.

Work Addiction

The symptom severity of work addiction was assessed with the
Work Addiction Risk Test (WART) (79, 80). Only those were
asked to fill out the questionnaire who worked at least 40h
a week. Respondents read the 17 items which describe work
habits and mark a 4-point scale anchored by “always true” and
“never true” (e.g., “19. It is hard for me to relax when I'm
not working”). The WART has excellent test-retest reliability
and concurrent validity. Based on latent profile and sensitivity
analysis, participants scoring 51 or more (out of the possible 64)
are classified as problematic (81). Cronbach alpha was excellent
(0.89, representative sample).

Hair-Pulling

Hair-pulling was assessed by the Massachusetts General Hospital
Hair-pulling Scale (MGH-HPS). This scale is based on the Yale—
Brown Obsessive-Compulsive Scale [Y-BOCS, (82)]. The MGH-
HPS has previously demonstrated strong test-retest reliability (r
=0.97) (83). The questionnaire is self-administered and contains
items like “On an average day, how often did you feel the urge
to pull your hair?” Participants rate severity, urge to pull, actual
pulling, perceived control and associated distress from 0 (no
symptom) to 4 (extremely strong symptom). The questionnaire
provides an estimate of symptom severity in the past seven days.
No valid grouping (i.e., pathological vs. non-pathological hair
pullers) has been developed for this instrument yet. Internal
consistency was high in the current sample (o = 0.92).

Impulsivity and Compulsivity

Impulsivity

The short, 21-item version of the Barratt Impulsiveness Scale
(84) was used to assess impulsivity [BIS, (85)]. In this short
version of the BIS a new factor structure was developed based
on the initial items, covering cognitive impulsivity, behavioral
impulsivity and impatience/restlessness and confirmed in two
independent samples. Items are evaluated between 1 (never)
and 4 (very often/always) with total scores ranging from 21 to
84. Cronbach’s alpha was acceptable in the representative (0.70)
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and good in the specific samples (gaming: 0.80, gambling: 0.80,
exercise: 0.77, buying: 0.82).

Compulsivity

Compulsivity was measured with the Obsessive-compulsive
subscale derived from the Symptom Check List [SCL-90, (86, 87)]
in the representative study (9 items) and from its short version,
the Brief Symptom Inventory [BSI, (88)] in the specific samples
(6 items). The SCL-90 is a 90-item, and the BSI is a 53-item
self-report symptom inventory designed to reflect psychiatric
symptom patterns of psychiatric and medical patients. In both
versions, each item was rated on a five-point scale of distress
from 0 (not at all) to 4 (very much). Therefore, the Obsessive-
compulsive subscale scoring ranged between 0 and 36 for the
representative, and between 0 and 24 for the specific samples.
Cronbach alpha was good in the representative (0.87) and in
the specific samples (gaming: 0.78, gambling: 0.78, exercise: 0.77,
buying: 0.78).

Data Analysis
Impulsivity and compulsivity were standardized within each
sample to minimize bias between the different samples.
Standardization involved subtraction of the mean of all data
points from each individual data point divided by the standard
deviation of all data points. T-tests (for two groups) and F-
tests (for more than two groups) were used to assess group
differences on impulsivity and compulsivity, and Tukey’s test
was applied to explore post-hoc group differences in F-tests.
Pearson correlation was used to assess the association between
impulsivity and compulsivity. Accounting for overlap between
variables, the effect was tested using linear regression analysis
using least-squares. Symptom severity scores of behavioral
addictions was entered as the dependent variable, whereas
impulsivity and compulsivity were predictors. F values and
corresponding significance levels indicate the goodness of model
fit, whereas standardized betas for main effect and interaction
(and corresponding significance level) will indicate the predictive
potential of each independent variable. Cases with missing data
were deleted pairwise.

Data were analyzed and visualized in R (89) using ggplot2
(90). All data and scripts are available open access on the
following link: http://osf.io/q965k.

RESULTS

Sample Description

In the representative sample (N = 2,710), prevalence of the
various behavioral addiction varied between 0.2% (exercise) and
1.8% (internet use) in the entire sample, whereas the prevalence
varied between 1.3% (gambling) and 15% (buying) among those
who reported pursuing the given activity at least once a week.
The proportion of participants with a behavioral addiction in the
specific samples varied between 4.3% (exercise) and 13.3% (for
both gambling and buying). Sex and age differed across samples:
women were more likely to shop, and men were more likely to
gamble or work (see Table 1). Mean age was slightly higher in the
representative than in the specific populations (see Table 1).

Severity, Impulsivity and Compulsivity

As expected, problem behaviors were more severe in the specific
samples than in the representative sample (Table2). As a
general trend, as behavior pathology emerges and symptom
severity increases, so do impulsivity and compulsivity in
the representative and in most of the specific samples, and
most group differences between the problematic groups, and
problematic vs. non-problematic groups are significant (see
Table 2).

Regarding the correlation between impulsivity and
compulsivity, a clear trend of increasing strength of the
correlation can be seen as behavior pathology emerges and
becomes more problematic. This is true for almost all groups
in the representative sample. Figure 1 (and Appendix 1) shows
that as symptom severity increases, compulsivity increases
faster than impulsivity in the representative sample. This is
especially evident in compulsive buying, exercise addiction
and internet addiction, and to a lesser extent in gambling
addiction in the representative sample. The trend is less clear in
work addiction, although there is a non-significant difference
between the groups on impulsivity and compulsivity. The most
impulsive problematic groups are pathological gamblers and
internet users. Compulsivity is highest in at-risk exercisers,
and to a lesser extent, pathological internet users. Figure 2
(and Appendix 2) shows that this relationship of behavioral
symptom severity with impulsivity and compulsivity is less
evident in the specific samples. As symptom severity increases,
so do impulsivity and compulsivity, but within most problem
behaviors compulsivity is increasing faster than impulsivity,
especially in problematic gaming. The increase in impulsivity
and compulsivity is approximately equal in gambling and buying.
Like the representative sample, problematic gamers report the
highest level of impulsivity (and compulsivity). In general,
the correlation between compulsivity and impulsivity in the
non-problematic groups in the specific samples is higher than
in non-problematic groups within the representative sample,
indicating the presence of possible floor effects (see Table 2).

Impulsivity, compulsivity, and their interaction were entered
in the same linear regression model with symptom severity as
the dependent variable. The model was significant in three out
of four behavioral addictions in the representative sample (work
addiction: F = 24.16, p < 0.001, exercise: F = 12.24, p < 0.001;
gambling: F = 36.52, p < 0.001), but not in buying (F = 2.01, p
= 0.11). In the significant models, impulsivity and compulsivity
were independently significant predictors of symptom severity
(work: Bimp = 0.24, Beomp = 0.29, both p < 0.001; exercise: Bimp
=0.82, p < 0.05, Beomp =1.02, p < 0.001, gambling: Bimp = 0.05,
P < 0.001, Beomp = 0.056, p < 0.01), whereas the interaction term
was only significant in gambling (p < 0.001), but not in work (p
= 0.33) or exercise (p = 0.93).

Impulsivity, compulsivity, and their interaction also
significantly predicted symptom severity in all specific
populations (buying: F = 129.1, p < 0.001; exercise: F =
60.78, p < 0.001; gambling: F = 32.24, p < 0.001; gaming: F
= 272.2, p < 0.001; grooming: F = 4.72, p < 0.01). In buying,
impulsivity and compulsivity were significant (Bimp = 0.013, p
< 0.05, Beomp = 0.09, p < 0.01), but their interaction was not
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TABLE 1 | Sample characteristics.

Study N % of women % of men Mean age (SD)
Representative sample (total)? 2,710 51 49 39.8 (13.6)
Gambling
Never gambled weekly 1,589 61.9 55.3 38.8 (13.8)
Non-problematic 827 31.0 30.0 41.6 (13.1)
Minor problems 204 5.9 9.2 41.5(13.5)
Problematic 51 0.7 3.2 40.2 (14.8)
Pathological 39 0.5 2.4 34.2 (11.4)
Internet use
Less than once a week 1,744 65.1 63.6 43.2 (13.3)
Non-problematic 918 33.5 34.3 34.0(11.8)
Problematic 48 1.4 2.1 26.7 (10.4)
Work
Less than 40h/week 1,403 59.2 441 40.6 (15.7)
Non-problematic 1,265 39.4 54.2 38.8(10.9)
Problematic 42 1.4 1.7 42.6 (10.5)
Exercise
Less than once a week 2,252 85.5 80.6 41.4 (13.4)
Asymptomatic 268 8.8 11.0 32.8 (12.1)
Symptomatic 182 55 8.0 30.1 (11.1)
At-risk 8 0.1 0.5 33.8 (18.6)
Buying
Less than once a week 2,517 90.6 95.3 40.0 (13.5)
Non-problematic 164 7.6 4.4 37.9 (14.5)
Problematic 29 1.8 0.3 32.4(10.9)
Specific samples
Gaming (total) 3,600 7.4 92.5 24.3 (5.8)
Non-problematic 3,502 96.3 97.4 24.3 (5.8)
Problematic 98 3.7 2.6 23.4 (5.7)
Gambling (total) 586 38.4 61.6 38.2 (13.8)
Non-problematic 270 34.3 64.9 40.1 (12.9)
Minor problems 163 30.5 23.6 39.5(14.8)
Problematic 75 15.8 8.0 38.9 (14.9)
Pathological 78 19.4 3.6 35.7 (13.1)
Exercise (total) 2,744 56.5 43.5 34.5 (8.5)
Asymptomatic 674 25.4 23.5 36.1(8.8)
Symptomatic 1,951 70.0 725 34.0 (8.3)
At-risk 119 4.6 4.0 32.0(7.8)
Buying (total) 1,447 62.6 37.4 31.1(12.1)
Non-problematic 1,254 85.1 89.1 31.3(12.2)
Problematic 193 14.8 10.9 30.4 (11.5)
Hair-pulling (total) 822 63.3 36.7 28.5(8.0)

a0nly those, who indicated pursuing the given activity (i.e. gambling) at least once a week were asked to fill out the questionnaire from the total sample (N = 2710) to measure

problematic behavior.

(p = 0.33). In exercise, impulsivity was significant (§ = 0.08, p <
0.001), but compulsivity was not (p = 0.88) and neither was the
interaction between the two (p = 0.17). Impulsivity (8 = 0.02,
p < 0.001), compulsivity (B = 0.18, p < 0.05), as well as their
interaction (B = 0.004, p < 0.001) independently predicted the
symptom severity of exercise, although the effects were small and
similar to those of gaming (Bimp = 0.012, p < 0.01; Beomp = 0.06,

P < 0.01; Binteraction = 0.0013, p < 0.05). None of the effects or
the interaction was significant in grooming (all p > 0.13).

DISCUSSION

Neurocognitive theories and animal models hypothesize a
dynamic shift from high impulsivity to even higher compulsivity
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TABLE 2 | Comparison of impulsivity and compulsivity according to severity groups.

Study Compulsivity Compulsivity F/t Group Impulsivity Impulsivity F/t Group r (impulsivity,
std (SD) raw (SD)° difference std (SD) raw (SD) difference  compulsivity)
Representative sample (total)? 12.6 (6.22) 39.3 (7.7) 0.27*
Gambling
Non-problematic (a) —0.06 (0.99) 12.2(56.8) 10.4* a<c —0.16 (0.89) 38.1 (6.8) 17.7* a<ch 0.18*
Minor problems (b) 0.005 (0.93) 12.6 (6.8) a<d 0.03 (0.90) 39.6 (6.9) a<d* 0.22*
Problematic (c) 0.52 (0.99) 15.8 (6.1) b<ct 0.28 (0.75) 41.5(5.7) c<dh 0.07
Pathological (d) 0.78 (1.31) 17.4 (8.2) b<d* 1.07 (1.01) 47.5(7.7) b<d* 0.54*
Internet use
Non-problematic —0.10(0.81) 11.9 (5.0 93.8* —0.19(0.92) 37.9(7.1) 65.4* 0.28*
Problematic 1.08 (1.01) 19.3 (6.3 0.94 (0.94) 46.5(7.2) 0.59*
Work
Non-problematic (a) —0.12 (0.83) 11.8(6.1) 0.01 —0.14 (0.95) 38.2 (7.3) 0.86 0.25*
Problematic (b) —0.10 (0.96) 11.9(6.0) —0.28 (0.97) 37.1(7.4) 0.41*
Exercise
Asymptomatic (a) —0.17 (0.81) 11.5(56.0) 14.7* a<b* —0.18 (0.98) 37.9(7.5) 5.2* 0.20"
Symptomatic (b) 0.18 (0.97) 13.6 (6.1) a<c 0.09 (0.94) 40.0(7.2) a<b+ 0.24*
At-risk (c) 1.16 (1.74) 19.8 (10.8) b<ct 0.42 (0.99) 42,5 (7.6) 0.41
Buying
Non-pathological —0.01 (0.88) 12.5 (5.5) 4.8+% 0.15 (1.01) 40.5 (7.8) 0.08 0.24%
Pathological 0.38 (0.84) 14.9 (5.2) 0.21(0.97) 40.9 (7.4) 0.37F
Specific samples
Gaming (total) 4.56 (4.4) 38.9 (7.6) 0.32*
Non-problematic —0.04 (0.95) 4.41(4.2) 240.7* —0.02 (0.99) 38.7 (7.5) 55.4* 0.31*
Problematic 1.50 (1.40) 11.45 (6.17) 0.76 (1.14) 44.7 (8.7) 0.09*
Exercise (total) 3.99 (3.9) 48.8 (5.2) 0.19*
Asymptomatic (a) 0.07 (1.01) 4.25 (3.95) 38.5* a>b* 0.03 (0.96) 49.0 (5.0) 29.2* A>Db* 0.14*
Symptomatic (b) —0.27 (0.85) 2.93(3.33) a<cr —0.20 (0.98) 49.0 (5.0 a<ct 0.16*
At-risk (c) 0.50 (1.33) 5.69 (5.21) b<c* 0.50 (1.38) 51.4(7.2) b<c* 0.34*
Gambling (total) 3.13 (3.76) 39.9 (7.44) 0.37*
Non-problematic (a) —0.18(0.87) 2.47 (3.41) 9.2 a<d —0.29 (0.92) 37.7 (6.8) 25.4* a<ct 0.35*
Minor problems (b) 0.02 (0.95) 0.01 (8.72) b <dt 0.004 (0.93) 39.9 (7.0) a<d" 0.28*
Problematic (c) 0.16 (0.99) 3.80 (3.72) 0.24 (1.04) 41.7 (7.7) b <d 0.29*
Pathological (d) 0.45 (1.29) 4.92 (5.09) 0.78 (0.91) 45.7 (6.7) c<d* 0.38*
Buying (total) 4.22 (4.27) 39.7 (7.5) 0.33*
non-problematic —0.10(0.92) 3.80 (3.95) 93.2* —0.10 (0.97) 38.9 (7.3) 105.7*** 0.29*
Problematic 0.63 (1.23) 6.90 (5.24) 0.67 (0.96) 44.8 (7.2) 0.26*
Hair-pulling (total) 6.97 (5.31) 48.3 (36.6) 0.86*

std, impulsivity and compulsivity scores were standardized within samples; row, non-standardized scores. 2Only those, who indicated pursuing the given activity (i.e. gambling) at
least once a week were asked to fill out the questionnaire from the total sample (N = 2,710) to measure problematic behavior. ®?Compulsivity scores ranged between 0 and 36 in the

representative, and between 0 and 24 in the specific samples. *p < 0.001; Tp < 0.01.

with the emergence of and with increasing severity of chemical
and behavioral addictions. Although this hypothesis has gained
extensive support in animal studies on substance use disorders
(54), this is the first study to provide empirical human evidence
for behavioral addictions. With higher levels of symptom severity
of behavioral addictions, compulsivity was a stronger predictor
of symptom severity than impulsivity, whereas the level of
both traits is higher in higher levels of symptom severity than
in lower levels of symptom severity of behavioral addictions.
Furthermore, the correlation between these traits becomes
stronger when behavioral addiction symptoms become more

pronounced. This suggests that during the course of addiction the
problem behavior becomes more and more compulsivity driven.
As proposed by the stage model (18, 49, 50), this change may
represent brain adaptations to environmental changes resulting
in a change from goal-directed (reward driven) behavior to
habitual behavior, which is similar to the dynamics assumed for
the course of chemical addictions (substance use disorders).

The role of compulsivity in the development of substance-
related addictions has long been established. For example,
high impulsivity predicts compulsive cocaine taking in rats
(91). Although higher reactivity to novelty predicted early
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FIGURE 1 | Impulsivity and compulsivity within problem groups in the representative sample. Impulsivity and compulsivity scores were standardized within the sample,
and the standardized values are present in the Figure. The solid black line indicates the (theoretical) position when compulsivity and impulsivity are equally present in
the given group. Values above the solid line indicate the dominance of compulsivity, whereas group means below the line indicate the dominance of impulsivity.

vulnerability to cocaine use, this tendency did not determine the
progression to addiction, only compulsivity did. This mechanism
is interpreted as a failure in top-down executive control over
maladaptive habit learning, and a shift from ventral to the
dorsal striatum pathology (52, 92). Our findings indicate that
the shift from impulsivity to compulsivity occurs independent
of the used substance, but instead is the result of repeated
rewarding behaviors and or the repeated negative consequences
of it. Although the dynamics in the development of behavioral
addictions are often assumed to be similar to chemical addictions,
this is the first study to provide empirical support for this
assumption in a large-scale survey.

Our finding, that with increasing symptom severity of the
pathological behavior compulsivity becomes more pronounced
than impulsivity, suggests that in later stages or in more severe
forms of the pathological behavior, the motivation to avoid
or resolve unpleasant feelings is driving the persistence of the
pathological behavior instead of seeking reward. This, and the
mechanism of operant conditioning (as well as modifications in
brain structures) create a vicious circle of addiction, in line with
previous theories [e.g., (19, 50, 54)]. Our findings do not support
the Reward Deficiency Syndrome theory (36), which suggests
that reward-seeking behavior motivates addiction in most if not
all stages of the addictive circle. The current evidence suggests

that the more advanced a behavioral addiction is, the more
compulsivity dominates over impulsivity, and not vice versa.
Pathological gambling was the only behavioral addiction
where impulsivity and compulsivity were elevated to about the
same extent with increasing symptom severity in both samples.
Until recently, pathological gambling was generally considered
an impulse-control disorder given the consistent association
between gambling and impulsivity (25, 93-95). Moreover, in
line with the present findings, previous studies showed positive
associations between compulsivity-related cognitive deficits
and gambling disorder (26). In (pathological) gambling, the
rewarding value of the behavior appears to be just as important as
the habituation even in more advanced or more severe cases. This
is further supported by the increasing strength of the correlation
between impulsivity and compulsivity among problem gamblers
in the representative sample. These findings are consistent
with the obsessive-compulsive spectrum disorder hypothesis
(40). The question as to whether impulsivity is a biologically
determined risk factor or a consequence of the problem
behavior remains unanswered, although there is evidence, that
impulsivity is likely to precede the onset of problematic gambling
rather than to develop as a consequence (96). Moreover, the
highlighted role of impulsivity on pathological gambling can
also be accounted for impulsive, gambling-specific behaviors
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FIGURE 2 | Impulsivity and compulsivity within problem groups in specific samples. Impulsivity and compulsivity scores were standardized within the sample, and the
standardized values are present in the Figure. The solid black line indicates the (theoretical) position when compulsivity and impulsivity are equally present in the given
group. Values above the solid line indicate the dominance of compulsivity, whereas group means below the line indicate the dominance of impulsivity.

and cognitions, such as chasing losses, premature and non-
planned decision making, irrational beliefs, risk assessment (97).
These impulsive, behavior-specific deficits might have a greater
role in gambling disorder (the only behavioral addiction that is
considered by both the DSM-5 and the ICD-11) compared with
other, behavioral addictions.

In Internet use or problematic gaming (currently listed
under the category of “internet gaming disorder” in DSM-5),
compulsivity is more elevated than impulsivity in the more
severe cases of the disorder. That is, the present findings
are line with previous literature data which showed positive
link between gaming disorder and obsessive-compulsivity (21).
Previous studies report varying, small-to-large associations
between problematic internet use and obsessive-compulsive
symptoms [see Carli et al. (98)] and medium correlations
between internet use and impulsivity (99). It should be noted,
however, that the strength of the correlation is elevated at greater
symptom severity in the representative sample and decreased
in the specific population among people displaying more severe
symptoms. This latter effect is likely to be due to the young
age of these participants (lower than in the representative
sample). Further studies are needed to generalize the results to a
larger population. Furthermore, given the substantial difference
between non-problematic and problematic internet users and

gamers in terms of compulsivity and impulsivity, future studies
should be careful in selecting the sample in terms of severity when
assessing impulsivity or compulsivity.

In compulsive buying the general trend is in line with the main
findings: compulsivity is more pronounced than impulsivity
in more severe cases, although this effect is stronger in the
representative than in the specific sample. Several studies found
a medium-strength linear relationship between at least some
aspect of impulsivity and the severity of compulsive buying (100-
102) and a slightly weaker relationship between compulsivity
and compulsive buying [e.g., (103)], which is in contrast with
the current findings. In addition to these, other studies reported
significant, positive and similar levels of correlations (moderate)
between compulsive buying and impulsivity and obsessive-
compulsivity (29).

One of the most compulsive groups in the representative
study was the group of exercisers at-risk of addiction,
although this trend was less prominent in the specific
sample. Exercise is considered a heterogeneous activity, but
the common reason is often to feel “in shape”, and look
good, and this is the anticipated reward. However, exercise
can also be seen as self-punishing behavior when physical
effort and willpower are taken to the extreme (58). Not
surprisingly, for these reasons, exercise addiction is primarily
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considered a disorder related to obsession-compulsion (104,
105). In line with this, some previous studies reported
positive associations between exercise addiction and obsessive
compulsivity (28).

Work addiction was only tested in the representative sample.
Here, the trend of the compulsivity being more dominant than
impulsivity in the more severe forms of the disorder is less
clear than in the other behavioral addictions. Although the
correlation between impulsivity and compulsivity is substantially
higher in the problematic than in the non-problematic
group, group differences on these variables are non-significant.
Contrary to this finding, some literature data suggested positive
relationships between work addiction and impulsivity and
obsessive-compulsivity (31, 32). Further studies should select
an assessment instrument that is better at predicting work
addiction (i.e., validated with a clinical diagnosis). Nevertheless,
the data clearly indicates that the association between impulsivity
and compulsivity strengthens at more severe stages, therefore
it is likely to play a role in forming a “vicious circle” in
symptom maintenance.

Although grouping according to symptom severity was
not available for hair-pulling (trichotillomania), the association
between impulsivity and compulsivity is remarkably strong.
Trichotillomania has previously been associated to impaired
motor inhibition (44) and to other forms of impulse-control
deficits (33, 106) in a way similar to patients with obsessive-
compulsive disorder. Therefore, our finding of a strong
correlation between impulsivity and compulsivity needs to
be replicated.

LIMITATIONS AND FUTURE DIRECTIONS

The findings of the current study are limited by the cross-
sectional nature of the data. It was not possible to determine
the progression between different stages of behavioral addictions
(e.g., progression from a more impulsive stage to a more
compulsive stage), as well as how the presence of more severe
symptom severity can account for the temporal progression of
the different stages of behavioral addictions. Future prospective
studies should explore whether differences in impulsivity
and compulsivity precede the development of the disorders
or develop as a consequence of the worsening of the
disorder, and whether these differences account for the
presence of comorbid disorders, such as attention deficit
and hyperactivity disorder (107). In addition, future studies
should use experimental designs, including the use of reward
devaluation to assess the development of habitual behaviors
[cf. (52, 91)]. Furthermore, impulsivity and compulsivity
may themselves not be unitary (100), and could be further
fractionated, especially since the reliability of the obsessive-
compulsive scale of the SCL-90 is debated (108). Moreover,
the comparison of the effects of impulsivity and obsessive-
compulsivity is limited due to the disparate measurements of
these constructs. Obsessive-compulsivity was measured as state-
level psychopathological symptoms, whereas impulsivity was
conceptualized as a personality trait. However, in order to limit
the length of the questionnaire, the applied measurements of
obsessive-compulsivity only provided superficial assessments of

the construct, and the use of a more detailed and comprehensive
symptom checklist would have been desirable. The elapsed time
between the administration of the representative data collection
(2006) and the last specific data collection (2015) is perhaps too
long to treat data from the different samples as homogenous,
because of technical changes during this period (i.e., problematic
internet use and gaming). Moreover, it should be noted that
this study used self-reported measures of impulsivity as a
personality trait and compulsivity as psychopathological state
symptoms rather than as specific aspects of the addictive
behavior per se, whereas most animal and human studies on
impulsivity and compulsivity used direct measures of impulsive
and compulsive drug seeking behavior (91, 109). Additionally,
cautious interpretation of the findings is warranted due to
methodological effects. The applied questionnaires of addictive
behaviors measure impulsive and compulsive symptoms and
characteristics of these behaviors. This might contribute to
inflated associations between measures of behavioral addictions
and impulsivity and compulsivity among individuals with higher
symptomatic severity. Alternatively, it might be possible that
the increase in the level of correlations between impulsivity
and compulsivity as a function of addictive behavioral symptom
severity was presented as a result of a statistical artifact (e.g.,
those with higher addictive behavioral symptom severity had
higher levels of impulsivity and compulsivity which contributed
to greater variability and correlation between impulsivity
and compulsivity). Future studies might consider controlling
for these effects. The self-report measurements of behavioral
addictions, impulsivity and compulsivity might also bias the
findings. Finally, future studies might consider focusing only
on those individuals who fulfill the diagnostic criteria of a
given addictive disorder to have a more accurate view on how
impulsivity and compulsivity are associated with problematic
engagement in these behaviors.

CONCLUSIONS

The current study shows that compulsivity dominates over
impulsivity in the more severe symptomatic levels of behavioral
addictions, possibly reflecting a shift from reward-driven to
relief-driven and habitual behavior. On the theoretical level,
our data supports theories that propose a transition from
non-addictive to addictive behavior that occurs via a shift in
motivation to pursue a given activity from being rewarding
to avoiding unpleasant feelings. This shift has previously been
described in animal models of addiction based on neuroscientific
evidence. Our study supports these findings and strengthens the
theory by providing evidence from a survey study with humans,
although longitudinal data is needed for a full confirmation.
We hope that these findings may enrich preventive efforts,
psychological and pharmacological treatments, and diagnostic
systems, as well as inspire further research in the field.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Frontiers in Psychiatry | www.frontiersin.org

June 2022 | Volume 13 | Article 831992


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Demetrovics et al.

Compulsivity and Impulsivity in Behavioral Addictions

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Institutional Review Board of Faculty of
Education and Psychology, Eotvos Lorand University. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

ZD and BP designed the study and supervised data collection.
WB provided expert counseling. AM analyzed the data. All
authors participated in drafting and writing the manuscript
and contributed to its revision. All authors take responsibility
for the integrity of the data and approve the final version of
the manuscript.

REFERENCES

1. Lee RS, Hoppenbrouwers S, Franken I. A systematic meta-review of
impulsivity and compulsivity in addictive behaviors. Neuropsychol Rev.
(2019) 29:14-26. doi: 10.1007/s11065-019-09402-x

JC, King DL, Navas JE Schimmenti A, G,
Starcevic V, et al. Learning to lose control: a process-based
account of behavioral addiction. Neurosci Biobehav Rev. (2020)
108:771-80. doi: 10.1016/j.neubiorev.2019.12.025

3. BlumK, Cull JG, Braverman ER, Comings DE. Reward deficiency syndrome.

Am Sci. (1996) 84:132-45.
. Hollander E. Obsessive-compulsive spectrum disorders: an overview.
Psychiatr Ann. (1993) 23:355-8. doi: 10.3928/0048-5713-19930701-05

5. Brooks SJ, Lochner C, Shoptaw S, Stein DJ. Using the research

(RDoC) conceptualize  impulsivity
compulsivity in relation to addiction. Progress Brain Res.
235:177-218. doi: 10.1016/bs.pbr.2017.08.002

6. Robbins TW, Gillan CM, Smith DG, de Wit S, Ersche KD. Neurocognitive
endophenotypes of impulsivity and compulsivity: Towards dimensional
psychiatry. Trends Cogn Sci. (2012) 16:81-91. doi: 10.1016/j.tics.2011.11.009

7. Demetrovics Z, Griffiths MD. Behavioral addictions: Past, present and future.
] Behav Addict. (2012) 1:1-2. doi: 10.1556/JBA.1.2012.1.0

8. Brand M, Rumpf H-J, Demetrovics Z, Miller A, Stark R, King
DL, et al. Which conditions should be considered as disorders in
the International Classification of Diseases (ICD-11) designation of
“other specified disorders due to addictive behaviors?” ] Behav Addict.
(2020). doi: 10.1556/2006.2020.00035

9. Griffiths M, A. ‘components’ model of addiction within a biopsychosocial

framework. J Subst Use. (2005) 10:191-7. doi: 10.1080/14659890500114359

Chamberlain SR, Sahakian BJ. The neuropsychiatry of impulsivity. Curr

Opin Psychiatry. (2007) 20:255-61. doi: 10.1097/YCO.0b013e3280ba4989

Daruna JH, Barnes PA. A neurodevelopmental view of impulsivity. In: W.

G. McCown, J. L. Johnson, and M. B. Shure (Eds.), The Impulsive Client:

Theory, Research and Treatment. Washington, DC: American Psychological

Association. (1993). p. 23-27. doi: 10.1037/10500-002

Gillan CM, Robbins TW, Sahakian BJ, van den Heuvel OA, van Wingen

G. The role of habit in compulsivity. Eur Neuropsychopharmacol. (2016)

26:828-40. doi: 10.1016/j.euroneuro.2015.12.033

Hollander E, Rosen J. Impulsivity. J Psychopharmacol. (2000) 14:S39-

44. doi: 10.1177/026988110001425106

Hollander E, Wong CM. Obsessive-compulsive spectrum disorders. J Clin

Psychiat. (1995) 56:3-6.

Fineberg NA, Chamberlain SR, Goudriaan AE, Stein D], Vanderschuren

LJM]J, Gillan CM, et al. New developments in human neurocognition:

Clinical, genetic, and brain imaging correlates of impulsivity and

2. Perales Sescousse

and
(2017)

domain  criteria to

10.

11.

12.

13.

14.

15.

FUNDING

This study was supported by the Hungarian National
Research, Development and Innovation Office (Grant No.
KKP126835, K128614, and K134807). ZH was supported
by the UNKP-21-4 New National Excellence Program
of the Ministry for Innovation and Technology from
the source of the National Research, Development and
Innovation Fund.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyt.
2022.831992/full#supplementary-material

compulsivity. CNS Spectr. (2014) 19:69-89. doi: 10.1017/510928529130
00801

. Allen A, King A, Hollander E. Obsessive-compulsive spectrum disorders.
Dialog Clin Neurosci. (2003) 5:259-71. doi: 10.31887/dcns.2003.5.3/
aallen

. Verdejo-Garcia A, Bechara A, Recknor EC, Pérez-Garcia M. Negative
emotion-driven impulsivity predicts substance dependence problems.
Drug Alcohol Depend. (2007) 91:213-9. doi: 10.1016/j.drugalcdep.2007.
05.025

. Koob GE, Volkow ND. Neurobiology of addiction: a neurocircuitry analysis.
Lancet Psychiatry. (2016) 3:760-73. doi: 10.1016/S2215-0366(16)00104-8

. Oldham JM, Hollander E, Skodol AE. Impulsivity and Compulsivity.

Washington, =~ DC:  American  Psychiatric (1996).  p.

1-36. doi: 10.1016/0924-977X(96)87722-4

Heilig M, Thorsell A, Sommer WH, Hansson AC, Ramchandani VA, George

DT, et al. Translating the neuroscience of alcoholism into clinical treatments:

From blocking the buzz to curing the blues. Neurosci Biobehav Rev. (2010)

35:334-44. doi: 10.1016/j.neubiorev.2009.11.018

Andreassen CS, Billieux J, Griffiths MD, Kuss DJ, Demetrovics Z, Mazzoni E,

et al. The relationship between addictive use of social media and video games

and symptoms of psychiatric disorders: A large-scale cross-sectional study.

Psychol Addict Behav. (2016) 30:252-262. doi: 10.1037/adb0000160

Salvarli SI, Griffiths MD. The association between internet gaming disorder

and impulsivity: A systematic review of literature. Int | Ment Health Addict.

(2022) 20:92-118. doi: 10.1007/s11469-019-00126-w

Toannidis K, Chamberlain SR, Treder MS, Kiraly F, Leppink EW, Redden

SA, et al. Problematic internet use (PIU): associations with the impulsive-

compulsive spectrum. An application of machine learning in psychiatry. J

Psychiatr Res. (2016) 83:94-102. doi: 10.1016/j.jpsychires.2016.08.010

Smith JL, Mattick RP, Jamadar SD, Iredale JM. Deficits in behavioural

inhibition in substance abuse and addiction: a meta-analysis. Drug

Alcohol  Depend. (2014) 145:1-33. doi:  10.1016/j.drugalcdep.2014.

08.009

Chowdhury NS, Livesey EJ, Blaszczynski A, Harris JA. Pathological gambling

and motor impulsivity: a systematic review with meta-analysis. ] Gambl Stud.

(2017) 33:1213-39. doi: 10.1007/5s10899-017-9683-5

Van Timmeren T, Daams JG, Van Holst R], Goudriaan AE. Compulsivity-

related neurocognitive performance deficits in gambling disorder: A

systematic review and meta-analysis. Neurosci Biobehav Rev. (2018) 84:204-

17. doi: 10.1016/j.neubiorev.2017.11.022

Kotbagi G, Morvan Y, Romo L, Kern L. Which dimensions of impulsivity are

related to problematic practice of physical exercise?. ] Behav Addict. (2017)

6:221-8. doi: 10.1556/2006.6.2017.024

Landolfi E. Exercise addiction.

9. doi: 10.1007/540279-012-0013-x

Press

20.

21.

22.

23.

24.

25.

26.

27.

28. Sports  Med. (2013)  43:111-

Frontiers in Psychiatry | www.frontiersin.org

12

June 2022 | Volume 13 | Article 831992


https://www.frontiersin.org/articles/10.3389/fpsyt.2022.831992/full#supplementary-material
https://doi.org/10.1007/s11065-019-09402-x
https://doi.org/10.1016/j.neubiorev.2019.12.025
https://doi.org/10.3928/0048-5713-19930701-05
https://doi.org/10.1016/bs.pbr.2017.08.002
https://doi.org/10.1016/j.tics.2011.11.009
https://doi.org/10.1556/JBA.1.2012.1.0
https://doi.org/10.1556/2006.2020.00035
https://doi.org/10.1080/14659890500114359
https://doi.org/10.1097/YCO.0b013e3280ba4989
https://doi.org/10.1037/10500-002
https://doi.org/10.1016/j.euroneuro.2015.12.033
https://doi.org/10.1177/02698811000142S106
https://doi.org/10.1017/S1092852913000801
https://doi.org/10.31887/dcns.2003.5.3/aallen
https://doi.org/10.1016/j.drugalcdep.2007.05.025
https://doi.org/10.1016/S2215-0366(16)00104-8
https://doi.org/10.1016/0924-977X(96)87722-4
https://doi.org/10.1016/j.neubiorev.2009.11.018
https://doi.org/10.1037/adb0000160
https://doi.org/10.1007/s11469-019-00126-w
https://doi.org/10.1016/j.jpsychires.2016.08.010
https://doi.org/10.1016/j.drugalcdep.2014.08.009
https://doi.org/10.1007/s10899-017-9683-5
https://doi.org/10.1016/j.neubiorev.2017.11.022
https://doi.org/10.1556/2006.6.2017.024
https://doi.org/10.1007/s40279-012-0013-x
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Demetrovics et al.

Compulsivity and Impulsivity in Behavioral Addictions

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Maraz A, Eisinger A, Hende B, Urban R, Paksi B, Kun B, et al
Measuring compulsive buying behaviour: Psychometric validity of three
different scales and prevalence in the general population and in shopping
centres. Psychiatry Res. (2015) 225:326-34. doi: 10.1016/j.psychres.2014.
11.080

Rose P, Segrist DJ. Negative and positive urgency may both be
risk factors for compulsive buying. ] Behav Addict. (2014) 3:128-
32. doi: 10.1556/JBA.3.2014.011

Kun B, Magi A, Felvinczi K, Demetrovics Z, Paksi B. [Prevalence,
sociodemographic, and psychological characteristics of work addiction in the
Hungarian adult population: Results of a nationally representative survey].
Psychiatria Hungarica. (2020) 35:289-306.

Kun B, Takacs ZK, Richman M]J, Grifiths MD, Demetrovics Z. Work
addiction and personality: A meta-analytic study. ] Behav Addict. (2021)
9:945-66. doi: 10.1556/2006.2020.00097

Flessner CA, Knopik VS, McGeary J. Hair pulling disorder
(trichotillomania):  genes,  neurobiology, and a model for
understanding impulsivity and compulsivity. Psychiatry Res. (2012)

199:151-8. doi: 10.1016/j.psychres.2012.03.039

Maraz A, Hende B, Urban R, Demetrovics Z. Pathological grooming:
Evidence for a single factor behind trichotillomania, skin picking and nail
biting. PLoS ONE. (2017) 12:¢0183806. doi: 10.1371/journal.pone.0183806
Starcevic V, Aboujaoude E. Internet gaming disorder, obsessive-
compulsive  disorder, and addiction. Addict  Rep. (2017)
4:317-22. doi: 10.1007/s40429-017-0158-7

Blum K, Braverman ER, Holder JM, Lubar JE, Monastra VI, Miller D, et al.
The reward deficiency syndrome: A biogenetic model for the diagnosis and
treatment of impulsive, addictive and compulsive behaviors. J Psychoactive
Drugs. (2000) 32:1-112. doi: 10.1080/02791072.2000.10736099

Blum K, Gardner E, Oscar-Berman M, Gold M. “Liking” and “Wanting”
Linked to Reward Deficiency Syndrome (RDS): Hypothesizing Differential
Responsivity in Brain Reward Circuitry. Curr Pharm Des. (2012) 18:113—
8. doi: 10.2174/138161212798919110

Blum K, Chen ALC, Oscar-Berman M, Chen TJH, Lubar ], White N,
et al. Generational association studies of dopaminergic genes in reward
deficiency syndrome (RDS) subjects: Selecting appropriate phenotypes for
reward dependence behaviors. Int J Environ Res Public Health. (2011)
8:4425-59. doi: 10.3390/ijerph8124425

Fineberg NA, Potenza MN, Chamberlain SR, Berlin HA, Menzies L, Bechara
A, et al. Probing compulsive and impulsive behaviors, from animal models
to endophenotypes: a narrative review. Neuropsychopharmacology. (2010)
35:591-604. doi: 10.1038/npp.2009.185

Hollander E, Kwon JH, Stein DJ, Broatch J, Rowland CT, Himelein CA.
Obsessive-compulsive and spectrum disorders: overview and quality of life
issues. J Clin Psychiatry. (1996) 57:3-6.

Stein DJ. Neurobiology of the obsessive-compulsive spectrum disorders. Biol
Psychiatry. (2000) 47:296-304. doi: 10.1016/S0006-3223(99)00271-1

Phillips KA, Stein DJ, Rauch SL, Hollander E, Fallon BA, Barsky A, et al.
Should an obsessive-compulsive spectrum grouping of disorders be included
in DSM-V? Depress Anxiety. (2010) 27:528-55. doi: 10.1002/da.20705
Potenza MN. To do or not to do? The complexities of addiction,
motivation, self-control, and impulsivity. Am ] Psychiat. (2007) 164:4—
6. doi: 10.1176/ajp.2007.164.1.4

Chamberlain SR, Fineberg NA, Blackwell AD, Robbins TW,
Sahakian BJ. Motor inhibition and cognitive flexibility in
obsessive-compulsive disorder and trichotillomania. Am ] Psychiat.
163:1282-4. doi: 10.1176/ajp.2006.163.7.1282

World Health Organization. The ICD-10 classification of mental and
behavioural disorders: clinical descriptions and diagnostic guidelines. New
York, NY: World Health Organization (1992).

Phillips ML, Drevets WC, Rauch SL, Lane R. Neurobiology of emotion
perception I: The neural basis of normal emotion perception. Biol Psychiatry.
(2003) 54:504-14. doi: 10.1016/S0006-3223(03)00168-9

Milad MR, Rauch SL. Obsessive-compulsive
segregated  cortico-striatal  pathways.  Trends
16:43-51. doi: 10.1016/j.tics.2011.11.003

Curr

disorder:
Cogn  Sci.

Beyond
(2012)

48.

49.

50.

51.

52.

53.

54.

55.

57.

59.

60.

61.

62.

63.

64.

66.

. Meunier

Thorn CA, Atallah H, Howe M, Graybiel AM. Differential dynamics
of activity changes in dorsolateral and dorsomedial striatal loops during
learning. Neuron. (2010) 66:781-95. doi: 10.1016/j.neuron.2010.04.036

Koob GF. The neurobiology of addiction: a neuroadaptational
view  relevant  for  diagnosis.  Addiction. (2006) 101:23-
30. doi: 10.1111/j.1360-0443.2006.01586.x

Koob ~ GE  Volkow  ND.  Neurocircuitry — of  addiction.

Neuropsychopharmacology. (2010) 35:217-38. doi: 10.1038/npp.2009.110

van den Heuvel OA, van Wingen G, Soriano-Mas C, Alonso
P, Chamberlain SR, Nakamae T, et al. Brain circuitry of
compulsivity. Eur Neuropsychopharmacol. (2016) 26:810-

27. doi: 10.1016/j.euroneuro.2015.12.005

Sjoerds Z, De Wit S, Van Den Brink W, Robbins TW, Beekman ATE, Penninx
BWJH, et al. Behavioral and neuroimaging evidence for overreliance on
habit learning in alcohol-dependent patients. Transl Psychiatry. (2013)
17:e337. doi: 10.1038/tp.2013.107

Dalley JW, Everitt BJ, Robbins TW.
and  top-down  cognitive  control.
94. doi: 10.1016/j.neuron.2011.01.020

Everitt BJ, Robbins TW. Drug updating
habits to compulsions ten years on. Annu Rev Psychol.
67:23-50. doi: 10.1146/annurev-psych-122414-033457

Menzies L, Chamberlain SR, Laird AR, Thelen SM, Sahakian
BJ, ET. Integrating from neuroimaging
neuropsychological ~studies of obsessive-compulsive disorder:
orbitofronto-striatal model revisited. Neurosci Biobehav Rev.
32:525-49. doi: 10.1016/j.neubiorev.2007.09.005

D, Ersche KD, Craig KJ, Fornito A, Merlo-Pich E,
Fineberg NA, et al. Brain functional connectivity in stimulant drug
dependence and obsessive-compulsive disorder. Neuroimage. (2012)
59:1461-8. doi: 10.1016/j.neuroimage.2011.08.003

Evenden JL, Ryan CN. The pharmacology of impulsive behaviour in rats
VI: The effects of ethanol and selective serotonergic drugs on response
choice with varying delays of reinforcement. Psychopharmacology. (1999)
146:413-21. doi: 10.1007/PL00005486

Impulsivity, compulsivity,
Neuron.  (2011)  69:680-

actions to
(2016)

addiction:

and
The
(2008)

Bullmore evidence

. Berczik K, Szabo A, Griffiths MD, Kurimay T, Kun B, Urban R, et al. Exercise

Addiction: Symptoms, Diagnosis, Epidemiology, and Etiology. Subst Use
Misuse. (2012) 47:403-417. doi: 10.3109/10826084.2011.639120

Grant JE, Odlaug BL, Potenza MN. Addicted to hair pulling? How an
alternate model of trichotillomania may improve treatment outcome.
Harvard Rev Psychiat. (2007) 15:80-5. doi: 10.1080/10673220701298407
Griffiths MD, Demetrovics Z, Atroszko PA. Ten myths about work addiction.
] Behav Addict. (2018) 7:845-57. doi: 10.1556/2006.7.2018.05

Kiraly O, Griffiths MD, Demetrovics Z. Internet gaming disorder and the
DSM-5: Conceptualization, debates, and controversies. Curr Addict Rep.
(2015) 2:254-62. doi: 10.1007/s40429-015-0066-7

Mann K, Fauth-Biihler M, Higuchi S, Potenza MN, Saunders JB. Pathological
gambling: a behavioral addiction. World Psychiatry. (2016) 15:297-
8. doi: 10.1002/wps.20373

Spada  MM. An overview of problematic Internet use.
Addict  Behav.  (2014)  39:3-6.  doi:  10.1016/j.addbeh.2013.
09.007

Weinstein A, Maraz A, Griffiths MD, Lejoyeux M, Demetrovics Z.
Compulsive buying—features
Neuropathology of Drug Addictions and Substance Misuse. London:
Academic Press. (2016). p. 993-1007. doi: 10.1016/B978-0-12-800634-4.
00098-6

and characteristics of addiction. In

. Paksi B, Rozsa S, Kun B, Arnold P, Demetrovics Z. A magyar népesség

addiktoldgiai problémai: az Orszagos Lakossagi Adatfelvétel az Addiktologiai
Problémakrol (OLAAP) reprezentativ felmérés modszertana és a minta
leiré jellemzo6i. Mentdlhigiéné és Pszichoszomatika. (2009) 10:273-300.
doi: 10.1556/Ment4l.10.2009.4.1

Kiraly O, Sleczka P, Pontes HM, Urbéan R, Griffiths MD, Demetrovics Z.
Validation of the Ten-Item Internet Gaming Disorder Test (IGDT-10) and
evaluation of the nine DSM-5 Internet Gaming Disorder criteria. Addict
Behav. (2017) 64:253-60. doi: 10.1016/j.addbeh.2015.11.005

Frontiers in Psychiatry | www.frontiersin.org

13

June 2022 | Volume 13 | Article 831992


https://doi.org/10.1016/j.psychres.2014.11.080
https://doi.org/10.1556/JBA.3.2014.011
https://doi.org/10.1556/2006.2020.00097
https://doi.org/10.1016/j.psychres.2012.03.039
https://doi.org/10.1371/journal.pone.0183806
https://doi.org/10.1007/s40429-017-0158-7
https://doi.org/10.1080/02791072.2000.10736099
https://doi.org/10.2174/138161212798919110
https://doi.org/10.3390/ijerph8124425
https://doi.org/10.1038/npp.2009.185
https://doi.org/10.1016/S0006-3223(99)00271-1
https://doi.org/10.1002/da.20705
https://doi.org/10.1176/ajp.2007.164.1.4
https://doi.org/10.1176/ajp.2006.163.7.1282
https://doi.org/10.1016/S0006-3223(03)00168-9
https://doi.org/10.1016/j.tics.2011.11.003
https://doi.org/10.1016/j.neuron.2010.04.036
https://doi.org/10.1111/j.1360-0443.2006.01586.x
https://doi.org/10.1038/npp.2009.110
https://doi.org/10.1016/j.euroneuro.2015.12.005
https://doi.org/10.1038/tp.2013.107
https://doi.org/10.1016/j.neuron.2011.01.020
https://doi.org/10.1146/annurev-psych-122414-033457
https://doi.org/10.1016/j.neubiorev.2007.09.005
https://doi.org/10.1016/j.neuroimage.2011.08.003
https://doi.org/10.1007/PL00005486
https://doi.org/10.3109/10826084.2011.639120
https://doi.org/10.1080/10673220701298407
https://doi.org/10.1556/2006.7.2018.05
https://doi.org/10.1007/s40429-015-0066-7
https://doi.org/10.1002/wps.20373
https://doi.org/10.1016/j.addbeh.2013.09.007
https://doi.org/10.1016/B978-0-12-800634-4.00098-6
https://doi.org/10.1556/Ment�l.10.2009.4.1
https://doi.org/10.1016/j.addbeh.2015.11.005
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Demetrovics et al.

Compulsivity and Impulsivity in Behavioral Addictions

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Gyollai A, Urbén R, Kun B, Kékonyei G, Eisinger A, Magi A, et al. A
Szerencsejéték Probléma Sulyossaga Kérdoiv magyar valtozatdnak (PGSI-
HU) bemutatasa. Psychiatria Hungarica. (2013) 28:274-80.

Griffiths MD, Urban R, Demetrovics Z, Lichtenstein MB, de la Vega R,
Kun B, et al. A cross-cultural re-evaluation of the Exercise Addiction
Inventory (EAI) in five countries. Sports Medicine — Open. (2015) 1:1-
7. doi: 10.1186/s40798-014-0005-5

Menczel Z, Griffiths MD, Vingender I, Eisinger A, Farkas ], Magi
A, et al. Exercise dependence in amateur competitors and non-
competitor recreational exercisers. Int ] Ment Health Addict. (2017)
15:580-7. doi: 10.1007/511469-016-9661-7

Maraz A, van den Brink W, Demetrovics Z. Prevalence and construct validity
of compulsive buying disorder in shopping mall visitors. Psychiatry Res.
(2015) 228:918-24. doi: 10.1016/j.psychres.2015.04.012

Demetrovics Z, Szeredi B, Rozsa S. The three-factor model of Internet
addiction: The development of the Problematic Internet Use Questionnaire.
Behav Res Methods. (2008) 40:563-74. doi: 10.3758/BRM.40.2.563

Young KS. Caught in the Net: How to Recognize the Signs of Internet
Addiction-and a Winning Strategy for Recovery. New York, NY: John Wiley
and Sons. (1998).

Lesieur HR, Blume SB. The South Oaks Gambling Screen (SOGS): A new
instrument for the identification of Pathological gamblers. Am ] Psychiat.
(1987) 144:1184-8. doi: 10.1176/ajp.144.9.1184

Lesieur HR, Blume SB. Revising the South Oaks Gambling Screen in different
settings. ] Gambl Stud. (1993) 9:213-23. doi: 10.1007/BF01015919

Downs DS, Hausenblas HA, Nigg CR. Factorial validity and psychometric
examination of the exercise dependence scale-revised. Measure Phys Educ
Exerc Sci. (2004) 8:183-201. doi: 10.1207/s15327841mpee0804_1
Hausenblas HA, Giacobbi PR]J. Relationship between exercise dependence
symptoms and personality. Pers Individ Differ. (2004) 36:1265-73.
doi: 10.1016/50191-8869(03)00214-9

Lejoyeux M, Adés ], Tassain V, Solomon J. Phenomenology and
psychopathology of uncontrolled buying. Am ] Psychiat. (1996) 153:1524—
9. doi: 10.1176/ajp.153.12.1524

Lejoyeux M, Tassain V, Solomon ], Adés J. Study of compulsive
buying in depressed patients. ] Clin Psychiat. (1997) 58:169—
73. doi: 10.4088/JCP.v58n0406

Robinson BE. Concurrent validity of the work addiction risk test
as a measure of workaholism. Psychol Rep. (1996) 79(3_suppl):1313-
4. doi: 10.2466/pr0.1996.79.3£.1313
Robinson BE, Post P, Khakee JF.
the Work Addiction Risk Test. Percept
74:926-926. doi: 10.2466/pms.1992.74.3.926
Urbdan R, Kun B, Mozes T, Soltész P, Paksi B, Farkas J, et al. A
four-factor model of work addiction: the development of the work
addiction risk test revised (WART-R). Eur Addict Res. (2019) 25:145-
60. doi: 10.1159/000499672

Goodman W, Rasmussen S, Price L, Mazure L, Heninger G, Charney D.
Yale-brown obsessive compulsive scale (Y-BOCS). Verhaltenstherapie. (1991)
1:226-33. doi: 10.1159/000257973

Keuthen NJ, O’Sullivan RL, Ricciardi JN, Shera D, Savage CR, Borgmann
AS, et al. The Massachusetts General Hospital (MGH) Hairpulling Scale:
1. development and factor analyses. Psychother Psychosom. (1995) 64:141—
5. doi: 10.1159/000289003

Patton JM, Stanford MS, Barratt ES. Factor structure of the barratt
impulsiveness scale. J Clin Psychol. (1995) 51:768-74. Available online at:
https://pubmed.ncbi.nlm.nih.gov/8778124/

Kapitany-Fovény M, Urban R, Varga G, Potenza MN, Griffiths MD,
Szekely A, et al. The 21-item Barratt Impulsiveness Scale Revised (BIS-
R-21): an alternative three-factor model. J Behav Addict. (2020) 9:225-
46. doi: 10.1556/2006.2020.00030

Derogatis LR. Symptom Checklist-90-R (SCL-90-R): Administration, Scoring,
and Procedures Manual (3rd ed.). Minneapolis, MN: NCS Pearson. (1994).
Urban R, Kun B, Farkas J, Paksi B, Kokényei G, Unoka Z, et al
Bifactor model of symptom checklists: SCL-90-R and
Brief Symptom Inventory (BSI) in a non-clinical community sample.
Psychiatry ~ Res.  (2014)  216:146-54. doi:  10.1016/j.psychres.2014.
01.027

Test-retest
Mot

reliability  of
Skills.  (1992)

structural

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

Derogatis LR. The brief symptom inventory: an introductory report. Psychol
Med. (1983) 13:595-605. doi: 10.1017/50033291700048017

R Development Core Team (2020). R Language Definition V. 3.1.1. R
Development Core Team.

Wickham H. ggplot2. Wiley Interdisc Rev Computat Stat. (2011) 3:180-
5. doi: 10.1002/wics.147

Belin D, Mar AC, Dalley JW, Robbins TW, Everitt BJ. High impulsivity
predicts the switch to compulsive cocaine-taking. Science. (2008) 320:1352—
5. doi: 10.1126/science.1158136

Vanderschuren LJM]J. Involvement of the
cue-controlled  cocaine  seeking. ]  Neurosci.
70. doi: 10.1523/JNEUROSCI.0925-05.2005

Dussault F, Brendgen M, Vitaro F, Wanner B, Tremblay RE. Longitudinal
links between impulsivity, gambling problems and depressive symptoms: A
transactional model from adolescence to early adulthood. J Child Psychol
Psychiat All Discipl. (2011) 52:130-8. doi: 10.1111/§.1469-7610.2010.02313.x
Lightsey OR, Hulsey CD. Impulsivity, coping, stress, and problem
gambling among university students. J Couns Psychol. (2002) 49:202-
11. doi: 10.1037/0022-0167.49.2.202

Steel 7, Blaszczynski A.  Impulsivity,
and pathological gambling severity. Addiction.
905. doi: 10.1046/j.1360-0443.1998.93689511.x

Vitaro F, Arseneault L, Tremblay RE. Impulsivity predicts problem
gambling in low SES adolescent males. Addiction. (1999) 94:565-
75. doi: 10.1046/j.1360-0443.1999.94456511.x

Karim R, Chaudhri P. Behavioral addictions: an overview. ] Psychoactive
Drugs. (2012) 44:5-17. doi: 10.1080/02791072.2012.662859

Carli V, Durkee T, Wasserman D, Hadlaczky G, Despalins R, Kramarz
E, et al. The association between pathological internet use and comorbid
psychopathology: A systematic review. Psychopathology. (2012) 46:1-
13. doi: 10.1159/000337971

Cao E Su L, Liu TQ, Gao X. The relationship between impulsivity and
Internet addiction in a sample of Chinese adolescents. Eur Psychiat. (2007)
22:466-71. doi: 10.1016/j.eurpsy.2007.05.004

Billieux J, Rochat L, Rebetez MML, Van der Linden M. Are all facets of
impulsivity related to self-reported compulsive buying behavior? Pers Individ
Dif. (2008) 44:1432-42. doi: 10.1016/j.paid.2007.12.011

Davenport K, Houston JE, Griffiths MD. Excessive Eating and Compulsive
Buying Behaviours in Women: An Empirical Pilot Study Examining Reward
Sensitivity, Anxiety, Impulsivity, Self-Esteem and Social Desirability. Int ]
Ment Health Addict. (2012) 10:474-89. doi: 10.1007/s11469-011-9332-7
DeSarbo WS, Edwards EA. Typologies of compulsive buying behavior:
a constrained clusterwise regression approach. J Consum Psychol. (1996)
5:231-62. doi: 10.1207/515327663jcp0503_02

Frost RO, Steketee G, Williams L. Compulsive buying, compulsive
hoarding, and obsessive-compulsive disorder. Behav Ther. (2002) 33:201-
14. doi: 10.1016/S0005-7894(02)80025-9

Hausenblas HA, Downs DS. How much is too much? The development
and validation of the exercise dependence scale. Psychol Health. (2002)
17:387-404. doi: 10.1080/0887044022000004894

Gulker MG, Laskis TA, Kuba SA. Do excessive exercisers have a higher
rate of obsessive-compulsive symptomatology? Psychol Health Med. (2001)
6:387-98. doi: 10.1080/13548500120087024

Arzeno Ferrdo Y, Almeida VP, Bedin NR, Rosa R, D’Arrigo Busnello E.
Impulsivity and compulsivity in patients with trichotillomania or skin
picking compared with patients with obsessive-compulsive disorder. Compr
Psychiatry. (2006) 47:282-8. doi: 10.1016/j.comppsych.2005.11.005

Yen JY, Liu TL, Wang PW, Chen CS, Yen CE Ko CH. Association between
Internet gaming disorder and adult attention deficit and hyperactivity
disorder and their correlates: impulsivity and hostility. Addict Behav. (2017)
64:308-13. doi: 10.1016/j.addbeh.2016.04.024

Kim SW, Dysken MW, Kuskowski M. The symptom checklist-90: obsessive-
compulsive subscale: a reliability and validity study. Psychiatry Res. (1992)
41:37-44. doi: 10.1016/0165-1781(92)90016-V

Jentsch JD, Taylor JR. Impulsivity resulting from frontostriatal dysfunction
in drug abuse: Implications for the control of behavior by reward-
related stimuli. Psychopharmacology. (1999) 146:373-90. doi: 10.1007/
PL00005483

dorsal striatum in
(2005)  25:8665—

disorders
93:895-

personality
(1998)

Frontiers in Psychiatry | www.frontiersin.org

14

June 2022 | Volume 13 | Article 831992


https://doi.org/10.1186/s40798-014-0005-5
https://doi.org/10.1007/s11469-016-9661-7
https://doi.org/10.1016/j.psychres.2015.04.012
https://doi.org/10.3758/BRM.40.2.563
https://doi.org/10.1176/ajp.144.9.1184
https://doi.org/10.1007/BF01015919
https://doi.org/10.1207/s15327841mpee0804_1
https://doi.org/10.1016/S0191-8869(03)00214-9
https://doi.org/10.1176/ajp.153.12.1524
https://doi.org/10.4088/JCP.v58n0406
https://doi.org/10.2466/pr0.1996.79.3f.1313
https://doi.org/10.2466/pms.1992.74.3.926
https://doi.org/10.1159/000499672
https://doi.org/10.1159/000257973
https://doi.org/10.1159/000289003
https://pubmed.ncbi.nlm.nih.gov/8778124/
https://doi.org/10.1556/2006.2020.00030
https://doi.org/10.1016/j.psychres.2014.01.027
https://doi.org/10.1017/S0033291700048017
https://doi.org/10.1002/wics.147
https://doi.org/10.1126/science.1158136
https://doi.org/10.1523/JNEUROSCI.0925-05.2005
https://doi.org/10.1111/j.1469-7610.2010.02313.x
https://doi.org/10.1037/0022-0167.49.2.202
https://doi.org/10.1046/j.1360-0443.1998.93689511.x
https://doi.org/10.1046/j.1360-0443.1999.94456511.x
https://doi.org/10.1080/02791072.2012.662859
https://doi.org/10.1159/000337971
https://doi.org/10.1016/j.eurpsy.2007.05.004
https://doi.org/10.1016/j.paid.2007.12.011
https://doi.org/10.1007/s11469-011-9332-7
https://doi.org/10.1207/s15327663jcp0503_02
https://doi.org/10.1016/S0005-7894(02)80025-9
https://doi.org/10.1080/0887044022000004894
https://doi.org/10.1080/13548500120087024
https://doi.org/10.1016/j.comppsych.2005.11.005
https://doi.org/10.1016/j.addbeh.2016.04.024
https://doi.org/10.1016/0165-1781(92)90016-V
https://doi.org/10.1007/PL00005483
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Demetrovics et al.

Compulsivity and Impulsivity in Behavioral Addictions

Conflict of Interest: ELTE E6tvos Lorand University receives funding from the
Szerencsejaték Ltd. to maintain a telephone helpline service for problematic
gambling. ZD has also been involved in research on responsible gambling funded
by Szerencsejaték Ltd. and the Gambling Supervision Board and provided
educational materials for the Szerencsejaték Ltd’s responsible gambling program.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those
of the authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by the
publisher.

Copyright © 2022 Demetrovics, van den Brink, Paksi, Horvith and Maraz. This is an
open-access article distributed under the terms of the Creative Commons Attribution
License (CC BY). The use, distribution or reproduction in other forums is permitted,
provided the original author(s) and the copyright owner(s) are credited and that the
original publication in this journal is cited, in accordance with accepted academic
practice. No use, distribution or reproduction is permitted which does not comply
with these terms.

Frontiers in Psychiatry | www.frontiersin.org

15

June 2022 | Volume 13 | Article 831992


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Relating Compulsivity and Impulsivity With Severity of Behavioral Addictions: A Dynamic Interpretation of Large-Scale Cross-Sectional Findings
	Introduction
	Methods
	Data Collection
	Representative General Population
	Specific Populations
	Internet Gaming
	Gambling
	Exercise
	Compulsive Buying
	Hair-Pulling

	Measurement
	Behavioral Addictions
	Internet Use
	Pathological Gambling
	Exercise Dependence
	Compulsive Buying
	 Work Addiction
	Hair-Pulling
	Impulsivity and Compulsivity
	Impulsivity
	Compulsivity


	Data Analysis

	Results
	Sample Description
	Severity, Impulsivity and Compulsivity

	Discussion
	Limitations and Future Directions
	Conclusions
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	References


