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Abstract: Problematic Internet Use (PIU) is considered as an inability to control one’s use of the Internet, which 

eventually involves negative consequences in daily life. Among the various psychological factors potentially involved in 

the development of PIU, the role of poor self-regulation capacities (e.g., high impulsivity and sensation seeking, low 

inhibitory control, poor decision-making abilities) has recently received increased attention. Although the number of 

studies currently available on this topic remains limited, our aim here is to review their findings. After briefly defining 

PIU and discussing the main instruments which have been developed to assess it, this article describes the studies that 

have investigated the relations between PIU and self-regulation. Their heterogeneous findings are discussed and avenues 

for future research are provided. 

Keywords: Internet, addiction, self-regulation, self-control, impulsivity, sensation seeking, UPPS. 

1. INTRODUCTION 

 The use of the Internet has increased considerably over 
the last years and it has become an essential channel in 
domains such as social communication, academic research, 
and entertainment. Despite its recognized positive 
consequences for everyone’s life, a growing number of 
studies have revealed that the use of the Internet can, in 
certain cases, become problematic [1, 2]. 

 Problematic Internet Use (PIU) is considered as an 
inability to control use of the Internet, which eventually 
involves psychological, social, academic, and/or professional 
problems in a person’s life [3, 4]. PIU has been related to a 
variety of different activities such as cybersex (i.e., 
compulsive consumption of adult pornographic websites 
[5]), online gambling [6], and online video game playing [7], 
thereby emphasizing that this problematic behavior can take 
very different forms across individuals and should not be 
viewed as homogeneous. Research into the risk factors for 
PIU has emphasized that its occurrence may be influenced 
by demographics (e.g., gender, socio-economic status), 
psychological factors (e.g., personality traits, self-esteem, 
cognitive processes, motives for using the Internet), and 
comorbidity of concurrent symptoms (e.g., anxiety, 
depression, social phobia, drug use) [1, 2]. 

 Among the various psychological factors potentially 
implicated in PIU, a growing number of studies have 
explored the role of individual differences in self-regulation 
(e.g., traits of impulsivity and sensation seeking, inhibitory 
control and other executive processes, reinforcement  
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sensitivity, emotion-regulation abilities). This focus on self-
regulation is mainly due to the fact that PIU has often been 
conceptualized as an addiction and individual differences in 
self-regulation have been shown to play a crucial role in the 
development and maintenance of addictive behaviors, 
whether or not they are related to substance use [8]. 
Although several studies have found clear relations between 
PIU and low self-regulation (e.g., high impulsivity and 
sensation seeking, poor inhibitory control), the results of 
these studies often contribute little to our understanding of 
PIU as many of them have been carried out without a 
specific theoretical rational and/or have not considered the 
multifaceted nature of self-regulation-related processes. 
Bearing these limitations in mind, our aim here is to present 
an exhaustive and critical examination of these studies. 

 To this end, this article is divided into three distinct parts. 
The first section discusses how PIU has been conceptualized 
and defined and also describes the major instruments 
developed to assess it. The second section consists of a 
detailed presentation of the various studies of the relations 
between PIU and self-regulation. Finally, the third part 
summarizes the findings about PIU and self-regulation and 
describes a multifaceted model of impulsivity which could 
be of interest for further research on this topic: the UPPS 
impulsivity model [9]. 

2. DEFINITION AND ASSESSMENT OF PROBLE-
MATIC INTERNET USE 

 Since its appearance in the medical and psychological 
literature, PIU has been viewed as a mental disorder and 
termed “Internet addiction” or “pathological Internet use” [4, 
10, 11]. Consequently, PIU has been conceptualized from a 
categorical perspective inspired by the diagnostic criteria for 
certain addictive behaviors in the Diagnostic and Statistical 
Manual for Mental Disorders (DSM), such as substance 
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abuse or pathological gambling. Thus, PIU is frequently 
considered as a “behavioral addiction” or an “impulse 
control disorder,” sharing most features (e.g., craving, 
tolerance, loss of control, relapse, and withdrawal) with 
other addictive disorders. In this vein, several authors have 
proposed specific diagnostic criteria to identify “pathological 
Internet users” or “Internet addicts” [3, 12]. There are even a 
growing number of calls for its inclusion in the future DSM-
V [13]. 

 Several instruments have been developed to assess PIU. 
The most frequently used ones are diagnostic screening 
questionnaires aiming to distinguish “Internet addicts” from 
“normal Internet users,” such as Young’s eight-item 
questionnaire [14] inspired by the DSM-IV criteria for 
pathological gambling and the modified version by Beard 
and Wolf [12] (see Table 1). However, this type of 
assessment method has been criticized. For example, 
Dowling and Quirk [15] showed that Young’s criteria do not 
adequately discriminate Internet addicts from “at risk” 
subjects (i.e., persons who report problems with their use of 
the Internet without reaching the proposed criteria for 
pathological Internet use). Thus, one should be aware that 
such types of categorical diagnostic criteria hinder 
consideration of the possibility that there is a continuum 
ranging from non-problematic high engagement in the 
Internet to PIU [16, 17]. 

Table 1. Criteria for Internet Addiction According to Beard 

and Wolf (2001) 

 

The Five Necessary Criteria: 

1. Is preoccupied with the Internet (thinking about previous online 

activity or anticipating next online session). 

2. Needs to use the Internet for increased amounts of time in order to 
achieve satisfaction. 

3. Makes unsuccessful efforts to control, cut back, or stop Internet use. 

4. Is restless, moody, depressed, or irritable when attempting to cut 

down or stop Internet use. 

5. Stays online longer than originally intended. 

One of the Following Criteria is Necessary: 

1. Has jeopardized or risked the loss of a significant relationship, job, 
educational or career opportunity because of the Internet. 

2. Has lied to family members or someone else to conceal the extent of 

involvement with the Internet. 

3. Uses the Internet as a way of escaping from problems or of relieving 
a dysphoric mood (e.g., feeling of helplessness, guilt, anxiety, 

depression). 

 

 Several self-report questionnaires have also been 
developed to measure PIU. Among them, the most 
frequently used is the Internet Addiction Test (IAT) [3], 
which comprises 20 different items assessing the negative 
consequences of overuse of the Internet (compromised social 
and individual quality of life, compensatory use of the 
Internet, compromised scholarly/academic/working career, 
compromised time control, excitatory use of the Internet). 
Although the development of the IAT was inspired by the 
diagnostic criteria for Internet Addiction, this questionnaire 
allows the severity of PIU to be considered, as the various 
items are scored on a Likert scale (ranging from “never” to 
“always”) rather than on the basis of a “yes” or “no” answer.  
 

The original IAT has been shown to have adequate 
psychometric properties [18] and has since been translated 
and validated in several other languages [19-21]. Other 
questionnaires have also been developed to investigate PIU, 
such as the Online Cognition Scale [22], the Generalized 
Problematic Internet Use Scale [23], and the Compulsive 
Internet Use Scale [24]. Self-reported questionnaires have 
also been developed to measure problematic involvement in 
a specific activity on the Internet. An example of such a 
questionnaire is the Online Games Addiction Scale [25], an 
adaptation of the IAT developed to target problematic 
involvement in online games, rather than PIU in general. 
However, one should be aware that these various scales have 
only received limited psychometric validation (e.g., their 
factorial structure has been determined by using exploratory 
techniques but not confirmatory techniques) [26]. 
Consequently, further validation studies are necessary to 
improve the psychometric properties of most of these scales. 

 To sum up, although PIU has received a growing amount 
of interest in this last decade, the construct itself has not been 
uniformly conceptualized across studies (e.g., there is no 
agreement concerning the diagnostic criteria for a potential 
“Internet addiction” entity). However, the investigation of 
PIU has to be considered as a recent topic, and more 
cumulative research and theoretical elaboration are needed to 
achieve a more unified view of this construct. 

3. SELF-REGULATION AND PROBLEMATIC 
INTERNET USE 

 In recent years, a growing number of studies have 
explored the role of individual differences in self-regulation 
in the development of PIU, mainly because PIU has been 
conceptualized as an addictive behavior and self-regulation 
has been shown to play a critical role in such disorders [8]. 

 An important distinction has been made between 
automatic and controlled aspects of self-regulation [27]. 
Automatic aspects of self-regulation correspond to the 
reaction of motivational systems when faced with a relevant 
stimulus. Thus, if one considers the case of an individual 
experiencing problems with his use of the Internet, a relevant 
stimulus (e.g., seeing the computer when arriving at home, 
experiencing an irrelevant thought related to the use of the 
Internet) may be likely to automatically trigger the approach 
motivational system, which will modulate the various kinds 
of processing (perceptual, motor, etc.) involved in approach 
behaviors and reinforcement seeking. Controlled aspects of 
self-regulation, on the other hand, depend on the 
effectiveness of the executive processes (e.g., inhibition of 
prepotent responses, shifting, working memory updating) 
whereby an individual voluntarily influences his or her 
thoughts, behaviors, and emotions. Thus, an individual who 
plays online games every day when returning from work will 
have to use controlled self-regulation capacities when he or 
she wants to inhibit this behavior. 

 The next section of this review describes the results of 
studies concerning the relations between PIU and individual 
differences in automatic and controlled self-regulation, first 
considering data about controlled aspects of self-regulation 
and then those relating to automatic aspects of self-
regulation. 
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3.1. Problematic Internet Use and Controlled Aspects of 
Self-Regulation 

 Relations between PIU and controlled regulation have 
been explored on the one hand by using self-report 
questionnaires assessing impulsivity (high impulsivity is 
considered to result from weak self-regulation capacities), 
and on the other hand by using cognitive tasks that assess 
inhibition functions and decision-making abilities. 

 Several studies have investigated the relations between 
PIU and self-reported impulsivity, which has been related to 
a variety of behaviors that appear to be poorly conceived, 
prematurely expressed, unduly risky, inappropriate to the 
context, and that often result in negative consequences [28]. 
Impulsivity plays a critical role in many theoretical models 
of addictive behaviors and high levels of self-reported 
impulsivity have been found in substance-dependent persons 
[29] and pathological gamblers [30]. Concerning the 
relationship between PIU and self-reported impulsivity, 
which is generally assessed with widely used and validated 
self-report impulsivity scales such as the Barratt Impulsivity 
Scale [31] or the UPPS Impulsive Behavior Scale [9], it has 
been found that individuals considered as Internet addicts 
(on the basis of a structural clinical interview inspired by 
Young’s diagnostic criteria) have higher levels of self-
reported impulsivity than control participants [32], and that 
impulsivity is positively correlated with PIU (generally 
assessed by the IAT) in undergraduate students [33] and 
online gamers [34, 35]. In addition, there is a positive 
association between impulsivity in children (assessed by the 
parents) and the severity of PIU measured by the IAT [36]. 
Finally, Everton, Mastrangelo, and Jolton [37] showed that 
persons with high levels of impulsivity are more prone to use 
their computer in an unproductive way when they are at 
work (e.g., sending personal emails, playing games). 

 Recently, some studies have focused on the relations 
between PIU and the ability to inhibit a prepotent response, 
that is, the capacity to deliberately control or suppress an 
automatic response [38]. Indeed, several studies have shown 
deficits in inhibitory control in other types of addictions such 
as substance use disorder [39] and pathological gambling 
[40]. In this vein, Cao et al., [32] and Sun et al., [41] have 
compared the performance of Internet addicts (based on the 
diagnostic criteria proposed by Young) and control 
participants on prepotent response inhibition. Surprisingly, 
Cao et al., [32] found Internet addicts to have a lower ability 
to inhibit a prepotent response than control participants, 
whereas Sun et al., [41] obtained the opposite result, namely 
better inhibition performance for the Internet addiction group 
than for the control participant group. These contradictory 
results could possibly be attributed to the fact that the two 
studies did not use the same laboratory task to assess 
prepotent response inhibition. Cao et al., [32] used a stop-
signal task that seems more suited for assessing controlled or 
executive inhibition than the go / no-go task used by Sun et 
al., [41], which has been shown to rely more on automatic 
subcortical processes (see [42] for the differences between 
these two inhibitory tasks). Further research remains 
necessary to clarify the relationships between prepotent 
response inhibition and PIU (e.g., by using laboratory tasks 
involving Internet-related cues and not only neutral stimuli). 
Note that future research should also consider the role of 

prepotent inhibition in clinically relevant aspects of PIU such 
as relapse, as poor inhibition has been found to be related to 
higher relapse rates in detoxified alcoholics [43] and 
pathological gamblers [44]. 

 Sun et al., [41] also explored the link between PIU and 
the ability to take into account future consequences of an 
action by using the Iowa Gambling Task (IGT) [45], a 
laboratory task that simulates decision-making in a context 
in which it is difficult to determine the consequences 
(positive or negative) of a choice. Decision-making 
impairments in the IGT have been found in both substance 
abusers [39] and pathological gamblers [40]. From this 
perspective, Sun et al., [41] think that a myopia regarding 
future negative consequences could explain why persons 
suffering from PIU pursue their use of the Internet (e.g., 
excessive online gaming, compulsive consumption of 
pornographic material, online gambling) even if such 
behaviors will probably have tangible negative consequences 
for their daily lives. The results of the Sun et al., study 
showed that persons considered to be Internet addicts on the 
basis of Young’s criteria make worse decisions (reflected by 
more disadvantageous choices in the IGT) than control 
participants. Future research should investigate decision-
making abilities in relation to specific clinically relevant 
aspects of PIU (e.g., the role of the ability to take into 
account long-term consequences of Internet use for various 
personal and/or social issues) rather than only comparing 
groups of Internet addicts to control participants. 

3.2. Problematic Internet Use and Automatic Aspects of 
Self-Regulation 

 The relationship between PIU and automatic aspects of 
self-regulation has mainly been investigated by using 
sensation seeking questionnaires, such as the Zuckerman 
Sensation Seeking Scale [46]. Sensation seeking is defined 
as the tendency to seek various novel, complex and arousing 
sensory stimulations, and openness toward new experiences 
[9, 46]. This dimension of temperament has been related to 
the activation of the approach motivational system [47] and 
is frequently explored in relation to both substance use [48] 
and pathological gambling [49]. Several studies have also 
investigated the relations between PIU and sensitivity to 
positive and negative reinforcement in general. These studies 
have used questionnaires assessing individual differences in 
reward drive and punishment sensitivity, such as the 
Behavioral Inhibition System/Behavioral Activation System 
Scale [50] or the Temperament and Character Inventory [51]. 
Studies of the relations between PIU and automatic aspects 
of self-regulation have obtained mixed results. Certain 
studies found that PIU is positively associated with 
sensation-seeking [52-54] and with reward sensitivity [55, 
56], whereas other studies failed to find such associations 
[33, 35, 57-59]. Moreover, some studies even found PIU to 
be associated with low sensation seeking [52-54] and reward 
sensitivity [53]. Similarly, punishment sensitivity has been 
found to be related to PIU in certain studies [53, 56] and 
unrelated in others [55, 57]. 

 In our view, the contradictory results of these studies 
may be explained by the fact that the questionnaires 
targeting sensation seeking probably do not assess how 
persons suffering from PIU seek stimulation or/and rewards. 
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Interestingly, heterogeneous results have also been found 
concerning the relations between sensation seeking and 
pathological gambling [49], which suggests that classical  
sensation seeking questionnaires (e.g., the Sensation Seeking 
Scale), which often focus on risky activities such as extreme 
sports, are probably not suited to investigating sensation-
seeking or reinforcement sensitivity in persons suffering 
from excessive gambling or problematic use of the Internet. 

 In this context, the use of laboratory tasks specifically 
designed to target certain aspects of passive self-regulation 
could be of interest to better understand its role in PIU. 
Future research could, for example, investigate the relations 
between PIU and reinforcement sensitivity by using 
laboratory tasks measuring the tendency to make choices 
based on the avoidance of negative reinforcement or the 
search for positive reinforcement [60]. Moreover, research 
about PIU and passive regulation should also explore the 
role of automatic or implicit attitudes toward the Internet. 
This could be done by using implicit laboratory tasks such as 
the Implicit Association Task [61]. Several studies that 
investigated the relations between substance use and implicit 
attitudes found that a positive implicit attitude toward a 
substance was related to more frequent use of this substance 
[62]. Thus, it could be supposed that a positive implicit 
attitude toward the Internet (or a specific aspect of Internet 
use such as online gaming or gambling) is related to actual 
use. In this context, further research conducted with more 
appropriate questionnaires or with laboratory tasks remains 
necessary to clarify the associations between PIU and 
passive aspects of self-regulation. 

4. SUMMARY AND CONCLUSION 

 In the present article, we have reviewed the available 
literature about the role of controlled and automatic aspects 
of self-regulation in PIU. Concerning controlled aspects of 
self-regulation, it appears that persons suffering from PIU 
are characterized by higher levels of impulsivity. In addition, 
it also appears that PIU is associated with a weakness of the 
psychological mechanisms involved in the controlled 
regulation of behavior (e.g., the ability to take into account 
the long-term consequences of an action, the capacity to 
inhibit prepotent responses), although this latter result must 
be confirmed by further research. The role of passive 
regulation in PIU is less clear. Indeed, several studies found 
a relation between the occurrence of PIU and certain aspects 
of the passive regulation of behavior (e.g., sensation seeking, 
reward drive, punishment sensitivity), whereas other studies 
did not. In our view, the heterogeneity of the data provided 
by the studies of the relations between PIU and self-
regulation abilities can be attributed to both methodological 
and theoretical concerns. 

 From a methodological point of view, we think that the 
inconsistency of the relations between PIU and self-
regulation may be a function of the instruments and/or tasks 
selected (e.g., self-report questionnaires used to assess 
passive aspects of self-regulation, prepotent inhibition tasks), 
and by the tendency to conduct studies by considering PIU 
from a categorical perspective. Indeed, it is not impossible 
that some of the studies incorporated control participants 
who had certain problems regulating their use of the Internet 
even though they did not meet the criteria to be considered 

as Internet addicts. Moreover, doing studies by comparing 
Internet addicts to control participants entails the 
consideration of PIU on a continuum ranging from high 
Internet engagement through problematic or pathological use 
of the Internet. 

 From a theoretical point of view, we argue that the 
majority of the studies investigating PIU and self-regulation 
were carried out without a specific theoretical rationale that 
takes into account the multidimensionality of self-regulation 
processes. Indeed, major advancements have been made in 
recent years in the conceptualization and definition of the 
various facets of impulsive behaviors (considered as 
manifestations of a lack of self-regulation). Accordingly, we 
think that further research into self-regulation and PIU may 
benefit from consideration of a recent multifaceted model of 
impulsivity: the UPPS impulsivity model developed by 
Whiteside and Lynam [9]. These authors clarified the 
construct of impulsivity by identifying four separate 
components associated with impulsive behaviors. These four 
facets of impulsivity, which are the bases for the creation of 
a scale called the UPPS Impulsive Behavior Scale, are as 
follows: (1) urgency, defined as the tendency to act rashly in 
intense emotional contexts; (2) premeditation, defined as the 
tendency to think and reflect on the consequences of an act 
before engaging in that act; (3) perseverance, defined as the 
ability to remain focused on a task that may be boring and/or 
difficult; and (4) sensation seeking, considered as a tendency 
to enjoy and pursue activities that are exciting, and openness 
to trying new experiences. Recently, Bechara and Van der 
Linden [63] have proposed that specific psychological 
mechanisms implicated in the automatic and controlled 
regulation of behaviors underlie the various components of 
impulsivity. Interestingly, two studies done with volunteer 
participants from the community have shown that certain 
facets of impulsivity are related to the psychological 
mechanisms that have been investigated in relation to PIU, 
namely the capacity to inhibit a prepotent response and the 
ability to take into account the future consequences of an 
action. More specifically, it has been shown that a poor 
ability to take into account the consequence of an action is 
associated with a low level of premeditation [64], whereas a 
difficulty inhibiting prepotent responses is associated with a 
high level of urgency [65]. Interestingly, high urgency and 
low premeditation have been highlighted as predictors of 
excessive involvement in massively multiplayer online role 
playing games [35], a behavior frequently linked to PIU 
[66]. Moreover, high urgency and low premeditation have 
also been associated with the occurrence of other behavioral 
addictions such as pathological gambling [67], compulsive 
buying [68], or problematic use of mobile phones [69]. Thus, 
we think that the UPPS model of impulsivity and the various 
psychological mechanisms underlying its components could 
be a relevant theoretical rationale for further investigating 
the role of self-regulation in PIU. 

 To conclude, we would like to emphasize that PIU 
currently remains a controversial construct. Indeed, although 
the majority of studies have considered PIU from a 
categorical perspective, no agreement exists concerning the 
criteria for a potential diagnosis of “Internet addiction,” and 
there are no studies of PIU from a dimensional perspective. 
Indeed, most of the research currently available on PIU 
consists of cross-sectional/transversal designs in which the 
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Internet addict is incorporated in a limited and specific 
category rather than viewed as an individual at a particular 
stage of the Internet user trajectory. For example, firm 
conclusions about the chronicity and the persistence of PIU 
require further longitudinal investigations of prospective 
data. In addition, further research should also take into 
account, in addition to the socio-demographic variables 
generally considered (e.g., age, gender, socio-economic 
status), the possible interactions with other psychological 
processes which are likely to influence self-regulation. For 
example, it has been shown that the various motivations 
related to the use of the Internet (e.g., socializing, immersion 
in a virtual world, relieving negative affects) may also 
influence PIU [17, 70]. Thus, a better comprehension of the 
role of self-regulation in the development, maintenance, and 
relapse in PIU require both longitudinal research and the 
consideration of other psychological processes that may 
potentially be involved (e.g., motives for using the Internet). 
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