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Summary

Nowadays social networking sites are commonly available and used by people in differ-
ent age groups. These are used especially to communicate with other users but sometimes it 
turns into addiction, when people overuse it. This phenomenon belongs to so-called behav-
ioral addiction which, only recently, has been described in scientific literature. It is crucial 
to differentiate when using social networking sites is normal and when it goes beyond the 
social norms. The article depicts the data concerning the spread of the social networking sites 
addiction phenomenon, its theoretical models and the possibility to identify it on the basis of 
diagnostic criteria offered by scientists. The main topic of this article is to discuss cognitive 
function in this specific kind of addiction. Researchers related this to personal, social and 
emotional spheres until now. However, it seems that cognitive processing, especially cogni-
tive control and executive functions have a crucial role in explaining social media addiction 
mechanisms. Additionally, an understanding of these mechanisms can contribute to developing 
more appropriate forms both in terms of prevention and therapy.
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Introduction

The development of the Internet contributed to the creation of social networking 
sites (SNS), which have become integral part of people’s life. Thanks to them human 
communication is possible no matter what time or place it is for the participants. It can 
be seen mainly among young people, who move some of their social interactions from 
real to virtual world [1, 2]. Facebook is nowadays the most popular portal among all 



Andrzej Cudo et al.472

the social networking sites. It only gives place to Messenger, which is considered 
to be the best mobile application (enabling access to a social networking site from 
a mobile device). However, now, Messenger is a part of Facebook consortium [3–5]. 
The popularity of Facebook can be derived from many possibilities it gives to its users. 
However, more and more parents and teenagers are seeking assistance from specialists 
(psychologists, psychotherapists and psychiatrists) because of overusing the Internet, 
including social networking sites [6], and there are data indicating the occurrence of 
addiction to this type of sites.

So far, all the research has focused on personal, social and emotional factors 
associated with SNS addiction [7–10]. Whereas, there is not much research concern-
ing the cognitive functioning of people habitually using SNS, especially Facebook. 
Therefore, the aim of this work is to depict this phenomenon in the context of cognitive 
functions. This work focuses mainly on executive functions and self-control as the 
elements of cognitive system associated with human behavior. Executive functions are 
defined as the ability of cognitive system to control and regulate cognitive processes 
and human behavior [11]. Whereas, self-control is depicted as the ability to control 
one’s own behavior regardless of outside influence, intrinsic or learned automatisms 
and physiological impulses [12].

In the first part of the article the data on the habitual use of SNS spreading among 
Polish population will be depicted. In the further parts, diagnostic criteria approaches 
and theoretical models associated with cognitive sphere will be discussed. The research 
review will be made on the connection between cognitive function, measured using 
behavioral, neurophysiological and psychological methods, and the SNS addiction. 
Thanks to understanding the ways of cognitive functioning of people using SNS 
habitually we get to know behavioral addiction reasons, mechanisms and effects bet-
ter. The article also supplies Polish language literature which lacks a comprehensive 
coverage of this topic.

Epidemiology

In Polish literature, there are few articles on epidemiology of SNS addiction. Re-
search conducted using the Polish adaptation of the Bergen Facebook Addiction Scale 
(BFAS) and the Facebook Intensity Scale among young adults suggests that 27.21% of 
the respondents are addicted to Facebook [8]. Whereas, low level of Facebook addic-
tion was observed among 65.92% of the respondents. On the other hand, Czerski and 
Gonciarz [13] used their own translation of the BFAS to depict that 3.73–5.97% of the 
respondents are addicted to Facebook. Similar findings were obtained by Kulak-Bejda 
et al. [14], who pointed out that 5% of young adults manifest Facebook addiction. 
Rębisz and Sikora [2] showed that 3.3% of upper secondary students are addicted to 
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Facebook. It is hard to explicitly specify whether or not gender has anything to do 
with SNS addiction. Some findings suggest that women are more prone to overusing 
SNS [5]. SNS functions are more interesting for them than for men [15]. However, 
this relation is not confirmed by all the research [8].

Summing up, empirical data depict that overusing Facebook concerns mainly 
teenagers and young adults. On the basis of different research, the percentage of ad-
dicted people from given age groups ranges from 3.3% [2] to even 27.21% [8]. Some 
data suggest that women are more prone to Facebook addiction. It cannot be ruled out 
that in Poland this problem may become more and more common, as the number of 
Internet users in all age groups is increasing every year (GUS statistical results in the 
years 2013–2017). Simultaneously the popularity of social networking sites, including 
Facebook, is increasing [3].

Proposals for social networking addiction criteria

SNS addiction cannot be observed in ICD-10 or DSM-IV mental disorders clas-
sification. American Psychiatric Association also did not include it in DSM-5 clas-
sification, giving insufficient number of empirical research results as the reason [16]. 
Meanwhile, the problem can be observed among Internet users. It seems that mainly 
young people are at risk [17]. It should be mentioned that the criteria for gaming ad-
diction were first introduced in DSM-5 and ICD-11. Until then, they were based on 
working definitions and criteria that were scientifically revised, which later developed 
the official criteria. Similarly, the definition and criteria of social networking addiction 
are currently under discussion in scientific publications [18–20]. Consequently, the 
currently functioning definitions and proposals of social network addiction criteria in 
the scientific literature are presented below.

According to Andreassen and Pallesen [21], SNS addiction involves constant preoc-
cupation with social media and lack of control over the time spent on them, which makes 
people function worse in other important spheres of life. Whereas according to Kuss 
and Griffiths [9], SNS is characterized by addiction symptoms similar to psychoactive 
substance addiction or other behavioral addictions. Therefore, due to the lack of specific 
criteria, they postulated that SNS addiction should be treated according to the same 
criteria, as in the case of dependence syndrome in ICD-10 or drug dependence syndrome 
in DSM-IV. In this context [22], the problematic use of social media can be determined 
by such symptoms as: mood changes, total preoccupation with social media, high toler-
ance (i.e., spending more and more time on social media), withdrawal symptoms (i.e., 
negative feelings like irritability, anxiety caused by limited use of SNS), conflicts (i.e., 
impersonal problems), withdrawal (i.e., lack of social media makes people feel stressed, 
anxious or irritated) and returning to overusing SNS after a period of abstinence.
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Similarly, Kotyśko et al. [1] offered the following criteria of SNS addiction based 
on DSM-IV-TR classification: (1) growth of tolerance, meaning the need to spend more 
and more time on social media to achieve the same level of contentment; (2) with-
drawal symptoms, that is a worsening of a state of mind, when one stops using social 
media, including anxiety, depression or irritability; (3) using social media for a longer 
time than it was planned; (4) the loss of control over time spent on social media and 
failure when attempting to limit or stop using it; (5) taking action to find more time 
to use social media and submit all activities to it; (6) reduction and abandonment of 
activities in social, professional and recreational spheres because of using portals; (7) 
using portals despite of problems.

The results of the research conducted so far suggest a positive correlation between 
Internet addiction and time spent on using social media, and between addiction to 
social media and time spent on the Internet [19]. According to CBOS [23], 64.5% 
of Internet users from at-risk group report their daily or almost daily activity on so-
cial media, whereas among other Internet users this percentage is 23.8%. Similarly, 
Warzecha [5] indicates that the percentage of respondents spending over 3.5 hours on 
social media is considerably higher among youth, addicted and prone to addiction to 
SNS. A positive correlation was observed between the time spent online and a level 
of addiction to Facebook [8].

Therefore, some researchers present SNS addiction as a subcategory to Internet 
addiction [24]. However, it is stated that SNS addiction is different from other types 
of Internet addiction [25]. Moreover, the attention is directed to the fact that SNS 
addiction itself can be related to a specific online service (e.g., Facebook, Twitter). 
What is more, a mobile phone addition, nomophobia (an obsessive fear of not having 
a phone), fear of missing out, (the fear of not being a part of the entertainment) can be 
a part of SNS addiction [19]. According to a variety of studies, SNS addiction is cor-
related with high stress level, fear and depression and causes lower results at school, 
what influences life satisfaction in a negative way [26]. Therefore, despite the lack of 
presence in the international ICD and DSM classification, SNS addiction is a crucial 
issue in the sphere of child and adolescent psychology and psychiatry.

In this article, the definition of social networking addiction developed by Andreas-
sen and Pallesen [21] based on the Griffiths’ concept [22, 27] has been applied. The 
reason for using this definition is the widespread use of instruments to assess social 
media addiction (Bergen Social Media Addiction Scale) and Facebook addiction (Ber-
gen Facebook Addiction Scale) based on the criteria proposed by Griffiths [22, 27]. 
Additionally, many authors refer directly or indirectly to the Griffiths’ concept when 
defining social media addiction [21, 28].
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Selected theoretical models of SNS addiction

The appearance and development of SNS addiction can be explained on the basis 
of theoretical models available in the literature. Turel and Serenko [29] draw attention 
to some models: (1) cognitive behavioral model [30]; (2) socio-cognitive model of 
unregulated use of media [31]. It is worth to add the model developed by Brand et al. 
[32–34] to the above-mentioned theories.

According to cognitive behavioral model [30], some form of psychopathology 
(e.g., depression, social anxiety, substance abuse) is necessary to make addiction 
appear. Such Internet users find the benefits of using the Internet for themselves. 
These benefits intensify some behavior and lead to the continuation of online activ-
ity. The appearance and maintenance of SNS addiction is associated mainly with 
the individuals maladaptive cognition, related to thinking about oneself as well as 
thinking about the world. Addicts can be prone to rumination resulting in a con-
tinual thinking of and discussing problems associated with the use of social media. 
The addiction also involves negative thinking, low self-esteem and the lack of 
self-confidence. The addicts can be prone to overgeneralization of their individual 
experience which results in making general assumptions about the world (e.g., that 
they are respected only on social media; only there they are treated well; nobody 
loves them in real life). All these cognitive distortions appear automatically and un-
consciously, immediately after a person in exposed to the stimulus associated with 
the Internet (including social media).

According to Davis [30], we can distinguish two types of Internet addiction. 
The first one, a specific pathological Internet use concerns people addicted to spe-
cific areas of the Internet, e.g., pornography, gambling, social networking sites). 
The second one, a generalized pathological Internet use consists in general use 
of the Internet, spending time online pointlessly, on chats, chatting apps, emails. 
Generalized Internet use can be associated with the lack of social support, feel-
ing of alienation and solitude. Obsessive thinking of the Internet, lower stimulus 
control, inability to hinder the use of the Internet, feeling that the Internet is our 
only “friend”, inability to feel pleasure from offline activities, deepening of social 
isolation, turning to virtual relations are all the symptoms of addiction. These 
symptoms lead to strengthening of maladaptive behavior patterns, based on the 
vicious circle mechanism [30].

Brand et al. [32], based on the Davis’ concept [30], developed an initial model, 
which described in more detail the differences between specific and generalized In-
ternet addiction. In the process of further work, Brand et al. [33] presented a model 
of Interaction of Person-Affect-Cognition-Execution (I-PACE) in the formation of 
specific Internet dependence. The authors point out that specific Internet addiction is 
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a consequence of neurobiological and psychological predisposing factors. They also 
take into account that these factors may contribute to the subjective perception of the 
situation related to the use of a specific application and determine the affective and 
cognitive reactions in contact with that application. They also take into account that 
these factors may contribute to the subjective perception of the situation related to the 
use of a particular application and determine the affective and cognitive reactions in 
contact with that application. Additionally, Brand et al. [33] point to the moderating 
role of, among others, coping styles, cognitive biases and the reduction of effective-
ness of cognitive control. According to this model, the user using social networking 
sites feels the pleasure of achieving certain goals, which may lead to more frequent 
use of SNS. Additionally, the user becomes more sensitive to any social networking 
application stimuli (e.g., specific application design, application-specific signals). 
These factors may increase the frequency of SNS use. Additionally, deficits in the 
ability to inhibit the response to social networking re-use can be an additional factor 
in the development of SNS addiction.

It should also be noted that Brand et al. [34] in the new version of the model indi-
cate that it can be successfully extrapolated not only to addictions related to Internet 
use, but also to other addictive behaviors. In the new version of the model [34], the 
authors pay more attention to the triggers associated with the use of the medium and 
the moderating role of cognitive control in the user’s response to these factors. Ad-
ditionally, Brand et al. [34] indicate that as the addictive use of the medium develops, 
triggers (e.g., the sound of an incoming message in a social networking application) 
may contribute to reducing an individual’s ability to inhibit the reaction associated 
with starting to use the medium.

According to socio-cognitive model of unregulated use of media [31], SNS addic-
tion can be derived from the deficits in self-regulation. It should be highlighted that 
the ability to self-regulation may be reduced, i.a., by depression. The greater the sense 
of agency in the Internet (including knowledge about the Internet) and the higher ex-
pectations of one’s online activity and its effects, the stronger Internet use compulsive 
habits, including social networking sites [31]

The research on cognitive functioning of people addicted to SNS

The given concepts of SNS addiction indicate the importance of cognitive factors on 
the one side, and mechanisms associated with a compulsive behavior on the other side. 
The question which cognitive system elements are the key features in SNS addiction 
still remains unanswered. In this respect, the higher order processes involving widely 
understood cognitive control seem to be crucial. The cognitive control is defined as 
aheteronomic set of mechanisms underlying the person’s ability to set up behavioral 
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functions because of the superior purpose or the instructions on how to perform the 
task, to maintain the objectives of the action in the face of a distracting situation, and 
to suppress a habitual or impulsive reactions [35]. The notion of cognitive control is 
used interchangeably with executive function [see 36]. However, cognitive control is 
mainly associated with cognitive activities related to the maintenance of the objec-
tives of the action [35]. In contrast, the concept of executive function refers to a set of 
cognitive processes aimed at the maintenance of this objective [cf. 37]. Among these 
processes we can distinguish: (a) inhibition of the response, (b) updating and monitor-
ing of the information that is being received by the working memory, (c) switching 
between tasks and states. The processes can be used simultaneously to varying degrees 
depending on the performed task.

On the other hand, self-control is the ability to control one’s own behavior regardless 
of any outside influence, intrinsic or learned automatisms and physiological impulses 
[12]. It is mainly associated with the ability to restrain from unnecessary or detrimental 
reactions, postpone gratification, control emotions, treat people with care, and adjust 
to a social context [38]. Self – control enables a person to change their cognitive and 
behavioral processes, which makes way to achieve the objectives against external 
signals and imposed schematic actions. [39].

The following review focuses on the given cognitive control processes and self-
control in terms of cognitive functioning of people addicted to the Internet. Therefore, 
taking into consideration the above, the review of the literature from Polish and foreign 
scientific journals, published before January 2019, was made. The research on SNS 
addiction, in terms of its influence on cognitive functions, with particular reference 
to widely understood cognitive control and self-control, was sought. The materials 
published in Science Direct, EBSCO, Wiley, and Web of Science databases were used. 
The following key words were used: social networking sites addiction, Facebook ad-
diction, Facebook intrusion, and were correlated with the following concepts: cogni-
tive function, executive function, inhibition, switching, updating memory, cognitive 
control, and self-control.

The first graph depicts the summary of the records found in each database on each 
stage of the review. In the first stage, articles containing the key words mentioned 
above in any part (title, abstract, article body) were sought. At the preliminary selection 
stage, the articles in which key words appeared in the title or abstract were selected. 
At the preliminary analysis stage, the articles were reviewed and rejected when: (1) 
did not contain the results of empirical research, (2) despite containing key words, 
their content did not refer to the relationship between cognitive functioning and so-
cial networking sites addiction, (3) were repeated in several databases. Moreover, in 
the next step, two articles were rejected because of doubts about the reliability of the 
questionnaire methods used to measure the variable related to self-control. 9 articles, 
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dealing with social networking sites addiction problem and cognitive function in the 
aspect of questionnaire and behavioral studies and functional magnetic resonance 
imaging (fMRI), were selected for in-depth analysis. In order to make the review clear 
and systematized, only research concerning strictly social networking sites addiction, 
especially Facebook addiction, were selected.
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WileyDatabases EBSCO Science
Direct

Web
of Science

36 753Number of records 143 34 621 203

7Preliminary selection 12 33 14

0Preliminary analysis 5 0 6

Search entries

In-depth selection 3 00 6

Records containing key words in any part (title, abstract,
article body)

Records containing key words in the title abstract

Articles removed:
1) not containing results of empirical research;
2) despite containing key words, their content did not refer to
 the analyzed issue;
3) repeated in several databases;

Articles removed due to uncertainties about the reliability
of methods used to measure variables

Facebook addiction and cognitive function
Facebook addiction and executive function

Facebook addiction and inhibition
Facebook addiction and switching

Facebook addiction and updating memory
Facebook addiction and cognitive control 

Facebook addiction and self-control
Facebook intrusion and cognitive function
Facebook intrusion and executive function

Facebook intrusion and inhibition
Facebook intrusion and switching

Facebook intrusion and updating memory
Facebook intrusion and cognitive control

Facebook intrusion and self-control
social network addiction and cognitive function
social network addiction and executive function

social network addiction and inhibition
social network addiction and switching

social network addiction and updating memory
social network addiction and cognitive control 

social network addiction and self-control

Figure. Graphic presentation of papers selection



Andrzej Cudo et al.480

table continued on the next page

Table 1. Summary of the research on cognitive functioning of people addicted to the SNS

No. Research Study groups Type of the 
research Task Results

1. [40]

Test subjects:
N =32
Age:

M = 31.18
SD = 9.32

Beh./fMRI
Discounting

Task

The negative correlation 
between the level of 

social media addiction 
questionnaire results and 

the tolerance of prize 
receiving delay in case 
of discounting task was 

shown.
The negative correlation 
between the grey matter 

volume in the area 
of the left and right 

posteriori insula and 
social media addiction 
questionnaire results 

was observed.
It was proved that the 
level of the tolerance 

of prize receiving delay 
is a mediator between 
the grey matter volume 
in the area of the left 
and right posteriori 

insula and social media 
addiction questionnaire 

results.

2. [41]

Test subjects:
N = 284

Age:
M = 22.39
SD = 5.19

Quest.
Brief Self-Control 

Scale
Action Control Scale

The negative correlation 
between Facebook 

addiction, self-control 
and focus on an action 

after failure was proved.
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table continued on the next page

3. [42]

Task 1:
C = 44
Age:

M = 28.59
SD = 9.80

SNSAD = 21
Age:

M = 24.24
SD = 3.24
GAD = 30

Age:
M = 27.07
SD = 7.73

Task 2:
C = 23
Age:

M = 26.13
SD = 5.49

SNSAD = 12
Age:

M = 23.92
SD = 3.34
GAD = 13

Age:
M = 27.15
SD = 7.39

Task 1:
Beh.

Task 2:
Beh./fMRI

Task 1:
Go/NoGo task with 

affective stimuli
Task 2:

Stroop test with 
affective stimuli in 
the form of words

Task 1:
No difference was 

observed in the examined 
groups in Go/NoGo task 

and affective stimuli.
Task 2:

In the group of computer 
games addicts (GAD), it 
was observed that there 
is much longer time of 

reaction in Stroop task in 
the situation of exposure 
to the words associated 

with social anxiety, 
in comparison with 

exposure to positive and 
negative words.

Lower activity was 
observed in the area of 
left middle and superior 
temporal gyrus during 

exposure to words 
associated with social 
anxiety in the group of 

computer games addicts, 
in comparison to the 
group of SNS addicts 

(SNSAD)

4. [43]

N = 25
Age:

M = 24.12
SD = 6.15

C = 25
Age:

M = 29.80
SD = 10.90

fMRI Rest activity

Lower grey matter 
volume in the area of 
amygdala and right 
ventral striatum was 

observed among SNS 
addicts.

Negative correlation 
between the results of the 
questionnaire measuring 

the severity of SNS 
addiction symptoms and 
the grey matter volume in 
the area of amygdala and 
right ventral striatum was 

observed.
There was no difference 
between groups in the 

grey matter volume of in 
prefrontal cortex.
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table continued on the next page

5. [44]

Test subjects:
M = 20
Age:

M = 20.30
SD = 2.25

fMRI Rest activity

Higher results in the 
scale measuring SNS 

addiction are associated 
with the lower white 

matter integrity in the 
area of corpus callosum.

6. [45]

Test subjects:
N = 20
Age:

M = 20.30
SD = 1.30

Beh./fMRI

Go/NoGo task with 
stimuli thematically 

associated with 
Facebook

Higher amount of 
false alarms and 

longer time of reaction 
when a person was 

not to react to stimuli 
thematically associated 
with Facebook than in 
the case of a person 
who was not to react 
to stimuli thematically 

not associated 
with Facebook was 

observed.
Positive correlation 
between the activity 

within the ventral 
striatum, in the case 
when a person was 
to react to stimuli 

thematically associated 
with Facebook, and 
the scale measuring 

Facebook addiction, was 
observed.

No connection was 
shown between the 
result of the scale 

measuring Facebook 
addiction and the 

activity in the area of 
ventro medial prefrontal 

cortex, interior frontal 
gyrus and anterior 
cingulate cortex.
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7 [46]

Test subjects:
N = 20

M = 20.30
SD = lack of data

fMRI Rest activity

Negative correlation 
between the grey matter 

volume in the area of 
amygdala and the result 
of the scale measuring 

SNS addiction was 
shown.

Positive correlation 
between the grey matter 

volume in the area of 
anterior cingulate and 

midcingulate gyrus and 
the result of the scale 

measuring SNS addiction 
was observed.

8 [47]

Test subjects:
N = 71
Age:

M = 23.7
SD = 3.8

Beh. Iowa Gambling Task
Negative correlation 
between the result of 

the Iowa Gambling Task 
and level of Facebook 
addiction was shown.

9 [48]

SNSAD = 40
Age:

M = 21.36
SD = 1.54

C = 40
Age:

M = 20.90
SD = 1.65

Beh.
AX – Continuous 
Performance Task 

(AX-CPT)

Facebook addicts in 
comparison with people 
showing no symptoms of 

addiction (C):
1) had longer time of 

reaction in BX sequence
2) had lower results in 

proactive index.

SNSAD – social networking sites addicts; GAD – computer games addicts; IAD – Internet addicts; 
ESMU – Excess Social Media Use; RSM – risk group; C – control group; Quest. – questionnaire study; 
Beh. – behavioral research; EEG – electrophysiological research with EEG; fMRI – neuroimaging 
research with fMRI
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Conclusions

The results of the research carried out so far indicate that people who use social 
media habitually can display cognitive deficits. They can be related to the decision-
making process [40, 47], dealing with appearing cognitive conflicts [48], self-control 
[41], and the process of inhibition [42, 45], in particular. However, it should be high-
lighted that the cognitive deficits, particularly in the case of inhibition, were observed 
mainly in the situation of exposition to the materials thematically associated with 
social media [42, 45].

Meshi et al. [47] proved that the higher level of Facebook addiction, the more 
risky decisions were taken by the people taking part in the Iowa Gambling Task 
[49]. This result may mean that people showing symptoms of compulsive use of 
this social networking site preferred immediate strengthening at the cost of negative 
consequences and, in the long run, unequivocally ignored negative consequences 
of their own choice [49]. Similar results were obtained in the research on people 
addicted to psychoactive substances and gambling. Moreover, it is indicated that 
the lower results of the Iowa Gambling Task may be caused by impulsivity [50]. 
The study conducted by Turel et al. [40] also depicts that there is a negative cor-
relation between the results of the questionnaire measuring the level of addiction 
to social networking sites and the tolerance of gratification delay in the case of 
discounting task, which can support the hypothesis about the connection between 
the use of this type of social media and impulsivity. Additionally, Błachnio and 
Przepiórka [41] showed that habitual use of Facebook is associated with lower 
self-control. However, lower level of self-control can be associated with higher 
level of impulsivity [see 51].

Furthermore, Cudo et al. [48] proved that people manifesting symptoms of habitual 
use of Facebook demonstrated deeper involvement in reactive control than people who 
do not use Facebook habitually, which was indicated by longer reaction time in BX 
sequence in AX-CPT task. Reactive control is of a corrective character and is activated 
in case of the appearance of cognitive conflict. Its function is to activate proactive 
control or automatic schematic actions [52]. Proactive control aims at preventing 
cognitive conflicts from happening on the basis of contextual information, associated 
with, i.a., the objective of an action, maintained in the working memory. On the neu-
ronal ground, reactive control is associated with the activity of the anterior cingulate 
gyrus [52]. It should be highlighted that the changes within the activity of the anterior 
cingulate gyrus were observed among people addicted to psychoactive substances, 
computer games, gambling, and people showing generalized addiction to the Internet 
[53]. It should be indicated that the changes can be related to the deficits in the area 
of the motor reaction inhibition as well as to the emotional reaction inhibition [54].



485Cognitive functioning and social networking sites addiction – a review

However, it should be highlighted that in the research on SNS addiction the direct 
relationship between the level of the anterior cingulate gyrus activity and the level 
of Facebook addiction has not been shown [45]. Only positive correlation has been 
observed between the grey matter volume in the anterior cingulate and midcingulate 
gyrus and the result on a scale measuring social media addiction [46]. This result 
is contrary to the previous observation, indicating the decrease in the grey matter 
volume in this particular areas of the brain in people addicted to psychoactive sub-
stances [55]. According to the authors [46], the greater the grey matter volume in 
the anterior cingulate and midcingulate gyrus, can be associated with adaptation and 
compensation mechanisms due to the higher amygdala activity. It should be pointed 
out that the amygdala is responsible for, i.a., the processing of anxiety stimuli and 
the anxiety reactions conditioning [56]. Moreover, it was pointed out that higher 
grey matter volume in the anterior cingulate gyrus can correlate with a higher level 
of impulsivity [57].

Therefore, the research carried out so far can show the importance of impulsive-
ness as one of the mechanisms associated with the habitual use of SNS. However, 
at least two mechanisms associated with impulsive behavior of addicted people can 
be distinguished [58]. The first one is related to strong reactions to rewarding (e.g., 
associated with a subject of addiction) as well as aversive stimuli, which because of 
their strength, cannot be inhibited by the cognitive control system. This mechanism is 
related to disorders in the function of subcortical structures within the reward system. 
The second one is related to deficits in cognitive control, which can lead to insufficient 
reaction of inhibition directed to the subject of addiction. This mechanism, in turn, is 
related to disorders in the function of the prefrontal cortex [cf. 59].

Based on the research conducted so far, it can be assumed that among people 
using SNS habitually, the mechanism involving impulsiveness is dominant. Namely, 
the abnormal neurobiological processes can be observed among this people, mainly in 
the striatum [45], left middle and superior temporal gyrus [42], as well as anatomical 
alterations related to the lower gray matter volume in the amygdala [46], insula [40] 
and ventral striatum [43]. Moreover, lower white matter integrity within the corpus 
callosum was observed [44]. Whereas, the relationship between SNS addiction and 
activity within the ventromedial part of the prefrontal cortex and the inferior frontal 
gyrus has not been proved [45]. The difference in the grey matter volume in the pre-
frontal cortex between people habitually using SNS and people who do not show this 
type of behavior has not been observed [43].

The results may show alterations in neuronal function in the area related, among 
others, to the reward system. They may, presumably, lead to inadequate reward and 
fear stimuli reactivity. It was also proved that the level of the need to use SNS was 
higher after presentation of the clues thematically related to it than after presenta-
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tion of neutral clues [60]. Moreover, people displaying symptoms of compulsive 
Facebook use evaluated stimuli related to Facebook as more positive, stimulating 
and motivating [48]. It should be highlighted that, contrary to the research on people 
addicted to psychoactive substances [55], the relationship between the activity within 
the prefrontal cortex and habitual use of SNS has not been observed [43, 45]. This 
can suggest that people habitually using social media and those who do not show this 
kind of behavior are similar in terms of the general ability to control the inhibition of 
reaction. Only presentation of the materials thematically related to the social media, 
which lead to a strong affective reaction, can make inhibition of reaction insufficient 
[42, 45]. Turel and Qahri-Saremi [61] also prove that there is a strong relationship 
between cognitive-emotional preoccupation with the use of SNS and severity of 
compulsive Facebook use.

Summing up, the recent research results can prove that there are cognitive func-
tion deficits associated with inhibition of reaction in people habitually using social 
media. The attention should be drawn to the fact that they are more visible when ex-
posed to the stimuli related to the subject of addiction [42, 45]. Based on the research 
results, we can assume that neuronal mechanism of this kind of cognitive function 
is associated with subcortical structure function disorders, component of, i.a., the 
reward system [43, 45, 46]. It may lead to a strong and inadequate affective reaction 
to stimuli related to social media [48, 60] that cannot be stopped by the cognitive 
control system. Therefore, impulsive actions can dominate in the behavior of people 
habitually using social media, especially in case of exposure to social media or stimuli 
related to it. These assumptions are consistent with the model proposed by Brand et 
al. [34], which indicates the triggers associated with the specificity of the medium 
(e.g., application design, specific sounds, specific symbolism) that may contribute to 
reducing the ability of an individual to control their own behavior. Brand et al. [34] 
argued that with the development of addictive use of the medium, cognitive control 
deficits might occur in contact with contextual stimuli related to the object of ad-
dictive behavior. Additionally, taking into account the model proposed by Brand et 
al. [34], it can be assumed that users experiencing a greater gratification from using 
social networking sites may also have more difficulty in inhibiting their reaction to 
the use of SNS. This may probably increase the probability of developing addictive 
use of social networking sites.

It is also important to pay attention to possible limitations related to the generaliza-
tion of the results. In most studies the authors focused on generalized SNS addiction 
[40, 42–44, 46], while some of the studies were focused on Facebook addiction [41, 
45, 47, 48]. Despite the fact that Facebook is the most widely used SNS [3–5], cau-
tion should be exercised when generalizing results on the relationship between social 
networking sites addiction and cognitive functioning on Facebook addicted users. In 
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this context, further research is also needed that could clearly show the similarities 
and differences between users of different social networking sites (i.e., Twitter, Ins-
tagram, Facebook, Telegram, etc.) showing addiction to these sites. Additionally, an 
important issue that requires further research is whether the use of social networking 
sites can contribute to deficits in cognitive functioning, or whether addictive use of 
social networking sites is representative for people with certain deficits in cognitive 
functioning?
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