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VIEWPOINT ABSTRACT

Implicit cognitions may be involved in the development and maintenance of specific Internet use

disorders such as problematic social network use (PSNU). In more detail, implicit attitude, attentional
Cu’;edca"tggf biases, approach and avoidance tendencies as well as semantic memory associations are considered
relevant in the context of PSNU. This viewpoint article summarizes the available literature on implicit
cognitions in PSNU. We systematically reviewed articles of implicit cognitions in PSNU from PubMed,
Scopus, Web of Science, and ProQuest databases based on a targeted search strategy and assessed using
predefined inclusion and exclusion criteria. The present findings suggest that specific implicit cognitions
are important in the context of PSNU and therefore show parallels to other addictive behaviors.
However, the empirical evidence is limited to a few studies on this topic. Implicit cognitions in PSNU
should be explored in more depth and in the context of other affective and cognitive mechanisms in
future work.
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INTRODUCTION

Implicit cognitions play an important role in the development and maintenance of addictions
and research on implicit cognitions helps to understand why individuals repeatedly engage in
addictive behaviors despite being aware of negative consequences (Stacy & Wiers, 2010).
Implicit cognitions may contribute to the difficulties in controlling automatically triggered
impulses and defending against potential harmful behaviors (Cox, Fadardi, & Klinger, 2006;
R. W. Wiers & Stacy, 2006). Beyond dual process theories of addiction that distinguish
between impulsive/automatic and controlled/deliberative processes (e.g., Bechara, 2005),
models such as that of R. W. Wiers and Stacy (2006) emphasize how automatic processing of
addiction-related stimuli increases through sensitization processes. This can be influenced by
controlled processes that can regulate behaviors. As addictive behaviors progress over time, it
becomes more difficult to control the behaviors, which may become seemingly habitual
(Brand et al., 2019). Based on these theories and implicit measures used in addiction research
to date, several implicit cognitions can be named that change with the onset of addictive
behaviors; these include implicit associations/attitudes, attentional biases, approach and
avoidance tendencies and semantic memory associations (Breiner, Stritzke, & Lang, 1999;
Stacy & Wiers, 2010; R. W. Wiers & Stacy, 2006). There are numerous findings in addiction

research confirming the involvement of implicit cognitions in various substance-use
’j Journals disorders (e.g., Cox et al, 2006; Field & Cox, 2008; Reich, Below, & Goldman, 2010;
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Rooke, Hine, & Thorsteinsson, 2008; Stacy & Wiers, 2010).
Additionally, in recent decades, there is a growing body of
evidence that emphasizes the involvement of implicit cog-
nitions in behavioral addictions as well (Chen et al., 2018;
Snagowski & Brand, 2015; Trotzke, Miiller, Brand, Starcke,
& Steins-Loeber, 2020). Theoretical models on addictive
behaviors, such as the I-PACE model of Brand et al. (2019,
2016), also consider implicit cognitions important in the
development and maintenance of specific behavioral addic-
tions. It has been argued by Brand and colleagues that im-
plicit cognitive processes towards addiction-related stimuli
develop based on conditioning processes and are linked to
cue-reactivity and craving.

The inclusion of gambling disorder in the Diagnostic and
Statistical Manual of Mental Disorders (American Psychi-
atric Association, 2013) and of gambling disorder and
gaming disorder the International Classification of Diseases
(World Health Organization, 2019) as disorders due to
addictive behaviors has been justified by, among other ar-
guments, research showing parallels between gambling/
gaming disorder and substance use disorders regarding
psychological and neurobiological mechanisms (Vaccaro &
Potenza, 2019). Many researchers and clinicians argue that
in the context of rapidly increasing digitalization of societies,
additional types of problematic usage of the internet exist
that need public health considerations (Fineberg et al.,
2022). One of the potential types of specific Internet-use
disorders may be problematic social network use (PSNU),
which manifests as strong desires to use social networks
(SN) resulting in negative consequences for health,
emotional well-being, life satisfaction or job performance
(Andreassen, 2015; Hawi & Samaha, 2017; Kuss & Griffiths,
2011). PSNU has been considered a behavioral addiction
due to parallels with officially recognized disorders due to
addictive behaviors (e.g., Andreassen, Pallesen, & Griffiths,
2017; Brand, 2022; Miiller et al,, 2019; Zhou, Rau, Yang, &
Zhou, 2021). It has, however, been argued that more sys-
tematic research on specific neurocognitive functions in
PSNU (and other disorders due to addictive behaviors) is
needed to justify inclusion of this diagnosis in upcoming
revisions of the ICD and DSM (Brand, 2022). This sys-
tematic review examines the involvement of implicit cog-
nitions in PSNU. Based on the theoretical conceptualizations
of R. W. Wiers and Stacy (2006) and previous reviews, such
as that of Rooke et al. (2008), several mechanisms of implicit
cognition can be defined.

Implicit attitude

Individuals form certain attitudes during the development of
addictions, which can be subconsciously influenced and
usually lead to a positive attitude towards the addictive
stimuli (Rudman, 2004). Furthermore, this may also increase
the likelihood of approaching the use or behavior (Rooke
et al.,, 2008). To measure the salience of implicit attitudes,
the Implicit Association Test (IAT) is often used, originally
developed by Greenwald, McGhee, and Schwartz (1998) to
measure attitudes outside the context of addiction. To date,

studies have found positive implicit attitudes in alcohol use
disorders (Lindgren et al., 2013), tobacco use disorders (Dal
Cin, Gibson, Zanna, Shumate, & Fong, 2007), and behav-
ioral addictions such as gambling disorder (Florez et al.,
2016) and buying-shopping disorder (Trotzke et al., 2020).

Attentional bias

In addition to the associative link to the addictive object
(e.g., the drug), research has long been concerned with the
question of whether individuals with a particular addictive
behavior exhibit a tendency by which attention is drawn to
the addictive object/behavior. Once attention to the addic-
tive object is gained, cues can have a tremendous impact on
subsequent behavior (Rooke et al., 2008). Paradigms such as
the dot probe or visual probe have been used in research to
measure this attentional bias (MacLeod, Mathews, & Tata,
1986). Increased attentional biases have already been found
in various substance-use disorders, for example related to
alcohol (Loeber et al., 2009), cocaine (Smith, N'Diaye, For-
tias, Mallet, & Vorspan, 2020) and tobacco (Cane, Sharma,
& Albery, 2009). Similarly, an attentional bias has been
found in individuals with gambling disorder (van Holst
et al., 2012) and symptoms of buying-shopping disorder
(Trotzke et al., 2020; Vogel et al., 2019).

Approach-avoidance tendencies

Addiction-related cues can cause competing action ten-
dencies that trigger approach or avoidance to the addictive
object through subconscious evaluation (Breiner et al,
1999). While the positive evaluation is accompanied by
approach tendencies, negative evaluation, on the other hand,
is more likely to lead to avoidance of the behavior (Rooke
et al., 2008). One paradigm that can be used to make these
action tendencies measurable is the approach-avoidance task
(AAT) (Rinck & Becker, 2007). Approach and avoidance
tendencies have been found in substance-use disorders
related to alcohol (e.g., Field & Cox, 2008), cannabis (Cou-
sijn et al., 2012), and tobacco (C. E. Wiers et al., 2014). There
are also findings of approach tendencies in pornography use
(Stark et al,, 2017) as well as both approach and avoidance
tendencies related to symptoms of pornography-use disor-
der (Snagowski & Brand, 2015).

Semantic memory associations

Semantic memory association is thought to be able to
determine whether individuals with an addictive behavior
can subconsciously recall something more quickly in
memory if it is related to the addictive object (Stacy & Wiers,
2010). McCusker (2001) postulated that memory stores ex-
pectations relevant to motivating behavioral execution and is
the origin of cognitive biases. Thus, implicit attitudes,
attentional biases, and approach/avoidance tendencies may
depend on how accessible specific information is and how
quickly addiction-related constructs are available (Stacy,
Leigh, & Weingardt, 1994). To measure semantic memory
associations, for example, word association tests or semantic
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priming can be used. Findings support the link between
semantic memory associations and substance-use disorders
such as alcohol-use disorder (e.g., Cox et al., 2006; Reich &
Goldman, 2005) and behavioral addictions such as gambling
disorder (Russell, Williams, & Sanders, 2019).

Given the evidence for the involvement of implicit cog-
nitions in substance-use disorders and behavioral addictions,
we systematically reviewed studies of implicit cognitions
in PSNU.

METHODS AND RESULTS OF A SYSTEMATIC
REVIEW

The approach to the literature search and further method-
ology was conducted using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) method

(Mobher, Liberati, Tetzlaff, & Altman, 2010). For this pur-
pose, the publications of the last 11 years of the databases
PubMed, Scopus, Web of Science, and ProQuest were
reviewed (see Fig. 1). The literature search was conducted
between March 2022 and March 2023. Detailed information
on methods (eligibility criteria and keywords) can be found
in Table S1 in the supplementary material.

Details regarding the included studies, such as sample
size, operationalization of implicit cognitions, and results, are
presented in Table 1. Looking at the articles included, it can
first be summarized that there is a balanced distribution of
the focused implicit cognitive mechanisms, except the se-
mantic memory associations. Accordingly, we found two
eligible studies for implicit attitudes and approach tendencies
and three for attentional bias. No studies were identified that
investigated the role of semantic memory associations in
PSNU. Given the complexity of the analysis, this viewpoint

—
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Fig. 1. Flowchart of identified articles and exclusions
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Table 1. Studies reviewed
Study Variables
Mean

Author Title Journal N Age + SD  ICM measure ~ PNSU measure Results

Turel and Cognitive biases Addictive 220 22.90 + F-IAT Nine-item Implicit
Serenko and excessive Behaviors 4.60 technology- attitudes were
(2020) use of social addiction scale significantly

media: The (Charlton & correlated with
Facebook Danforth, excessive social
implicit 2007), adapted  media use, r =
associations test to the social 0.20, p < 0.05

(FIAT) media use

context

(Serenko &

Turel, 2015)

Brailovskaia ~ “Ilike it” and “I ~ Computers in 145 21.50 + IAT BSMAS Implicit
and need it™: Human 4.99 attitudes were
Teichert Relationship Behavior significantly
(2020) between implicit correlated with

associations, social media

flow, and addiction, r =

addictive social 0.18, p < 0.05
media use

Nikolaidou Attentional bias Journal of 65 20.10 + Dot probe Task AEQ PSNU showed
et al. in Internet users Behavioral 2.70 & Pleasantness an attentional
(2019) with Addictions Rating Tasks bias for SN-

problematic use related images
of social compared to
networking sites control images,
t(15) = 2.82,
p = 0013

Thomson Social media Journal of 100 20.00 + Attentional BSNAS; SMAQ;  findings do not
et al, ‘addiction’: The Behavioral 2.00 capture task SMES provide support
(2021) absence of an Addiction for a social

attentional bias media specific
to social media attentional bias
stimuli

Wadsley and The roles of Plos One 2022 411 22.90 + VAAST SMDS No significant
Thssen implicit 3.55 relationship
(2022) approach between

motivation and approach

explicit reward motivation and

in excessive and problematic

problematic use Internet usage
of social

networking sites

Juergensen Stop pushing Psychological 47 20.77 + AAT BFAS Participants
and me away: Reports 5.47 with higher self-
Leckfor Relative level of reported
(2019) Facebook tendencies of

addiction is Facebook
associated with addiction
implicit tended to
approach approach
motivation for Facebook-
Facebook related stimuli
stimuli faster, r = 0.28,
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Table 1. Continued

Study Variables
Mean
Author Title Journal N Age + SD  ICM measure ~ PNSU measure Results
Zhao et al. Attentional Bias International 60 (PSNU = PSNU: Dot probe task, Chinese Version =~ PSNU subjects
(2022) Is Associated Journal of 30; Control 20.07 + Addiction of the BMSAS showed
with Negative Environmental = 30) 1.70 Stroop Task (Leung et al., attentional bias
Emotions in Research and Controls: 2020) toward social
Problematic Public Health 19.33 + network cues in
Users of Social 1.40 the dot probe
Media as task, F (1, 58) =

Measured by a
Dot-Probe Task

26.77, p < 0.001.
No significant
relationships
with the
Addiction
Stroop Task

Note. BSMAS = Bergen Social Media Addiction Sale (Andreassen, Torsheim, Brunborg, & Pallesen, 2012); AEQ = Addiction-Engagement
Questionnaire (Charlton & Danforth, 2010); BSNAS = Bergen Social Networking Addiction Scale (Andreassen et al., 2016); SMAQ = Social
Media Addiction Questionnaire (Hawi & Samaha, 2017); SMES = Social Media Engagement Scale (Przybylski, Murayama, DeHaan, &
Gladwell, 2013); VAAST = Visual Approach/Avoidance by the Self Task (Rougier et al., 2018); SMDS = Social Media Disorder Scale (van
den Eijnden, Lemmens, & Valkenburg, 2016); BEAS = Bergen Facebook Addiction Scale (Andreassen et al., 2012).

can only summarize the main findings. Further information
can be found in the supplementary material.

The two studies that examined implicit attitudes related
to PSNU both suggest that symptom severity of PSNU
correlates with positive implicit attitudes (Brailovskaia &
Teichert, 2020; Turel & Serenko, 2020). Both studies used
the Implicit Association Task as their paradigm. The studies
that investigated attentional bias showed different results:
the study of Nikolaidou, Fraser, and Hinvest (2019) found
significantly increased attentional bias with higher symptom
severity of PSNU. Similarly, Zhao et al. (2022) report that
subjects with PSNU display attentional bias toward social
network cues. No significant correlation between increased
attentional bias and symptom severity of PSNU were found
by Thomson, Hunter, Butler, and Robertson (2021). For
approach and avoidance tendencies, significant relationships
between approach tendency and symptom severity of
problematic Facebook use were reported by Juergensen and
Leckfor (2019). However, there was no difference in
approach tendencies towards social networks stimuli and
neutral control stimuli. Similarly, Wadsley and TIhssen
(2022) found no significant relationship between increased
approach tendencies and symptoms of problematic use of
SN using an online Visual Approach/Avoidance by the Self
Task (VAAST).

DISCUSSION

The aim of this systematic review was to define the current
knowledge about the involvement of specific implicit
cognitions in PSNU based on the empirical evidence. The
results suggest, at least to a small extent, significant
associations between PSNU and implicit cognitions, which is

consistent with what is known on implicit cognitions in
substance-use disorders (e.g., Cox et al., 2006; Field & Cox,
2008; Lindgren et al., 2013; Loeber et al., 2009; Reich et al.,
2010; Reich & Goldman, 2005; Rooke et al., 2008; Stacy &
Wiers, 2010; C. E. Wiers et al., 2014) and behavioral ad-
dictions (e.g., Chen et al., 2018; Trotzke et al., 2020; Yen
et al, 2011). It is important to note here that the data base in
this research area is still very limited, with a total of only
seven studies identified according to our predefined inclu-
sion criteria. In addition, the available evidence suggests
that not all implicit cognitions may be equally relevant in
PSNU and the correlations between symptoms of PSNU and
specific implicit cognitions are relatively weak. Different
methodological approaches and operationalizations in the
studies, including the measurement of PSNU symptoms,
further limit the generalizability of the conclusions.

Recent theoretical models of substance-use disorders and
behavioral addictions consider implicit cognitions important
in the maintenance of the addictive behaviors (Brand,
Young, Laier, Wolfling, & Potenza, 2016; Breiner et al., 1999;
Dong & Potenza, 2014; R. W. Wiers & Stacy, 2006). The
decision to use social networks in the context of PSNU may
be influenced by the individual’s fast associative “impulsive”
system, in which social-networks-related stimuli are auto-
matically evaluated and may then trigger seemingly habitual
responses, which is also consistent with Bechara’s (2005)
dual process model of decision making in addictions. There
is preliminary evidence that social networks stimuli become
more salient in PSNU and that incentive sensitization
occurs, which is known to be an important mechanism for
the emergence of implicit cognitions (Robinson & Berridge,
1993) and, according to Breiner et al. (1999), can also trigger
approach tendencies as well as cue-reactivity and craving
(e.g., Brand et al,, 2019). Especially in the earlier stages of the
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development of online addictive behaviors, the use of an
application (such as social networks) may be reinforced
positively and negatively, resulting in “feels-better” motiva-
tions for the usage (Brand, 2022). The ubiquity of social
networks may also contribute to difficulties in controlling
the use, as the urges and impulses related to the “feels-
better” driving motivation may override self-control. The
relationship between availability/ubiquity, the frequency of
use, the specific reinforcement experiences may foster the
development of implicit cognitions resulting in reduced
control over the use of social networks. Given the prominent
role that implicit cognitions play in theories of addictive
behaviors and the fact that multiple authors consider PSNU
as a potential addictive behavior (e.g., Paschke, Austermann,
& Thomasius, 2021) it is surprising that the number of
empirical studies on this topic is so small. More research on
implicit cognitions and other affective and cognitive mech-
anisms in PSNU is urgently needed to explore whether or
not the theoretical considerations of addictive behaviors are
also valid for PSNU.

For future research, some practical/methodological im-
plications can be derived from the reported studies. One
very important aspect is the operationalization and mea-
surement of symptom severity of PSNU. In the seven studies
reviewed in this viewpoint, six different measures for PSNU
have been used which limits the comparability of the find-
ings. Improving the standardized measurement of prob-
lematic usage of social networks is a major challenge for
future research. For approach and avoidance tendencies, the
relationship between smartphone use and PSNU could have
important implications, as a certain automatism is learned
with smartphone use, which may be associated with ten-
dencies to approach the smartphone in many situations of
daily life. This could provide an explanation for the partially
unconfirmed results on approach and avoidance tendencies
and suggest that smartphone-based AATs, as already used in
other research areas (e.g., Zech, Gable, van Dijk, & van
Dillen, 2022), might better represent relevant motor move-
ments related to PSNU than joystick-based AATs. Overall,
in the current state of research, there is no consensus on
which applications are considered social networks. In the
studies reviewed, implicit cognitions have been associated
with both problematic use of individual platforms such as
Facebook and problematic use of social networks more
broadly (different platforms). The different addictive po-
tential of the applications should be taken into account when
interpreting the results (Rozgonjuk, Sindermann, Elhai, &
Montag, 2021). As new applications are constantly added
and preferences change, there could be variations that make
it difficult to define or narrow down social networks in a
uniform way. Furthermore, there also seems to be no con-
sistency in the assessment of implicit cognitions. Here, the
recommendation can be made that the same paradigms need
to be tested much more in the context of a PSNU in order to
make statements about the reproducibility and validity
deemed necessary (e.g., Stacy & Wiers, 2010; Teige-Moci-
gemba, Klauer, & Sherman, 2010). Other methodological
issues are related to sample sizes and study characteristics

(e.g., measures of symptom severity), as these vary consid-
erably (see Table 1). In addition, predominantly nonclinical
samples were used. It also is important to distinguish more
precisely between the types of (problematic) smartphone
and social networks use and to consider the corresponding
stimuli. As our literature search for the review showed, there
is no consensus in examining the two types of use and the
most appropriate stimuli when studying affective and
cognitive mechanisms of PSNU. However, it is necessary to
distinguish between the two types of potential problematic
behaviors because the smartphone is the device and many
other applications can be used beyond social networks
meaning that assessing problematic smartphone use is more
generic than assessing problematic use of social networks.
More studies including important potential moderating
variables are required to better understand interactions be-
tween implicit cognitions, type and design of the task,
number of trials, and stimuli used, but also person-related
variables (e.g., gender, age, personality). Future research
should also investigate potential interactions between im-
plicit cognitions and explicit cognitions (e.g., explicit ex-
pectancies, desire thinking and beliefs, but also executive
functions and general attention) in PSNU in order to test the
incremental validity of implicit cognitions in explaining
PSNU symptoms.

PSNU is a rapidly evolving phenomenon and research on
affective and cognitive mechanisms of PSNU has only just
begun, which is reflected by the fact that the oldest publica-
tion included in this review is only from about four years ago
(Juergensen & Leckfor, 2019). Considering all the limitations
and challenges for future research, the results of our review
provide preliminary support for the view that implicit cog-
nitions may play a role in the context of PSNU. At least, it can
be concluded from the previous studies and theoretical con-
siderations that implicit cognitions in the context of PSNU
are worthy of a more detailed and systematic investigation,
which we would like to motivate with this viewpoint.

Funding sources: The work of AK, LDS, MB and EW on this
article was carried out in the context of the Research Unit
ACSID, ‘Affective and cognitive mechanisms of specific
Internet-use disorders’, FOR2974, funded by the Deutsche
Forschungsgemeinschaft (DFG, German Research Founda-
tion)— 411232260. We acknowledge support by the Open
Access Publication Fund of the University of Duisburg-
Essen.

Authors’ contribution: AK, EW, and MB conceptualized the
systematic review. AK and LDS led the literature search and
reviewed the final results. AK wrote the first draft of the
manuscript, which was was reviewed by LDS and MB. EW
and MB supervised the work. The final version was
approved by all authors.

Conflict of interest: The authors declare no conflict of in-

terest. Matthias Brand is an associate editor of the Journal of
the Behavioral Addictions.

t to you by Library and Information Centre of the Hungarian Academy of Sciences MTA | Unauthenticated | Downloaded 02/26/24 08:19 AM UTC



596

Journal of Behavioral Addictions 12 (2023) 3, 590-598

SUPPLEMENTARY MATERIAL

Supplementary data to this article can be found online at
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