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Abstract

:

Human attention has become an object of study that defines both the design of interfaces and the production of emotions in a digital economy ecosystem. Guided by the control of users’ attention, the consumption figures for digital environments, mainly social media, show that addictive use is associated with multiple psychological, social, and physical development problems. The study presented develops a theoretical proposal regarding attention. In the first part, the research analyzes how attention has been studied and how it behaves using three disciplines: neurophysiology, neuropsychology, and economics. In the second part, considering this general framework, the study uses categories of the three disciplines to explain the functioning of social media, with special emphasis on their interactive, attractive, and addictive design. Finally, the article presents, as a practical example of the exposed theory, the main results of two case studies that describe social media consumption among young people. The research shows the relevance of the theoretical study of attention as a key element by which to understand the logics that dominate the interactive design of social media. It also uses a multidisciplinary perspective. The addictive behaviors identified in the two examples support the theoretical proposals and open research lines oriented to the measurement and understanding of the attention given to social media.
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1. Introduction


The concentration of attention on social media determines a field of analysis oriented to the understanding of consumption focused on digital attention. This line of research also includes strategies that large digital platforms use to capture users’ attention and data, two of the most valuable goods in digitized society. The capacity of the interfaces to generate interactions and clicks is crucial in the current economic system in which the object of study is inserted. It is important to discover how this addictive design works. This understanding constitutes a social need nowadays, when we see how the digital behavior of more than 5 billion users of social media can be monitored [1]. Moreover, digital attention is concentrated in only five companies: Facebook Inc (California, United States), Alphabet (California, United States), Tencent (Shenzhen, China), ByteDance (Beijing, China), and Sina Corporation (Beijing, China).



Attention, understood as the time of consumption, is valuable data, as it serves to predict and guide future behavior. Therefore, capturing the user’s attention is the main objective of digital platforms and defines the field of action of the economy of attention. It is “an economic project that reflects the mutation of a new capitalism” [2] centered on the domination and control of the cognitive production of the platform users and which can be defined as the management of the scarce resource of human attention.



The attention economy outlook calls for the need to approach the dynamics of human attention study. Thus, this article presents the attention research development, followed by a conceptual approach to attention using three disciplines: neurophysiology, neuropsychology, and economy. It also describes how the disciplinary elements presented are associated with the design and consumption of social media. Finally, the article shows the results of two case studies to illustrate the effectiveness of the mechanisms used by social media to capture human attention, as a complement to the theoretical approach.



According to Filley, “the representation of attention in the brain is thus widespread, consistent with its essential role in human mental life” [3]. Recent studies have shown that young people spend an average of 5.5 h per day connected to social media [4]. This is almost a third of the daily active hours of any person. If attention is on social media, it is important to understand why.



1.1. The Attention Research Development


Epistemologically, attention is a multidisciplinary term that groups together diverse processes. To clarify what human attention is and how it works, we start by understanding the research development of the concept. Then, we observe it from the point of view of neurophysiology, neuropsychology, and economics to reveal its operation within the individual emotional and sensory system, as well as its development within social science.



1.1.1. Brief History of the Attention Research Development


Attention has been studied by fields such as optics, biology, neurophysiology, neurosciences, psychology, communication, pedagogy, and economics. The attention research was born in the 19th century, but “before this time, philosophers had typically considered attention within the context of apperception (the mechanism by which new ideas became associated with existing ideas)” [5]. One of the first researchers to use the concept was Gottfried Wilhelm Leibniz, who “suggested that attention determines what will and will not be apperceived” [5].



Psychology developed a study of attention that can be presented in three stages. The first phase, promoted by James, Helmholtz, Müller, Pillsbury, Tichener, and Wundt, applied an introspective method of the human mind. Wundt, one of the founding fathers of structuralism, “wrote of the wide field of awareness (which he called the Blickfeld) within which lay the more limited focus of attention (the Blickpunkt) (…) He also speculated that attention is a function of the frontal lobes of the brain” [5]. At the same time, William James [6] characterized attention from perception, distinction, and remembrance, highlighting its selective function as well as the motivation and interest associated with it. James argued that the individual only becomes aware of the stimuli that are attractive to him.



Hermann von Helmholtz’s experiments announced that an “observer who is steadily gazing at a fixation mark can, at the same time, concentrate attention on any given part of the visual field” [7]. An alternative pioneering study by Titchener [8] conceptualized attention as an attribute that makes the contents reach greater clarity in consciousness. Thus, the authors of this first phase state that attention is important, although it is a limited capacity.



The second stage brings together the research carried out related to attention by the Behavioral and Gestalt Schools. For these schools, the first studies lacked methodical and experimental elements, which called into question their objectivity. According to Watson and Skinner, the concept of attention was unscientific, and they debated whether it should enter the psychology studies [9]. However, for Berlyne [10] attention remained an object of study in the field and was characterized as alertness. Therefore, attention was not only limited to a selection but was linked to alertness. Moreover, Berlyne proposed that alerting depended on the form and intensity of the stimulus, but at the same time on its collative properties: complexity, novelty, incongruity, and surprise [10], relationships that link attention to the Ascending Reticular Activation System (ARAS).



Thanks to the reflexology studies of Pavlov [11], Bechterev [12], and Sechenov [13], attention is considered a behavior similar to the orienting reflex or response. It is a physiological behavior that leads to analyzing the individual response to different stimuli and to observing the electrophysiological, vascular, and motor changes. Razran [14] defined it as the first organic reaction to a stimulus that generates a change. Thus, the second stage shows the relevance of studying the composition of the received stimuli for their selection and effectiveness and the attention as a gateway to human behavior.



The third phase of research on attention is formed by cognitive psychology and the contribution of neurosciences. As a result of information processing theory, as formulated by Claude Shannon [15], academic efforts are oriented towards understanding the process of cognition. In this way, the first information processing models in which attention is considered an information filtering mechanism are consolidated: Broadbent’s filter model [16], Treisman’s Attenuation model [17], the Deutsch and Deutsch model [18], and Norman’s model [19]. Subsequently, other models that consider attention as in charge of distribution and carrying out different tasks are presented: Kahneman’s model [20] and the Norman and Bobrow model [21]. The last stage studies the relationship of the visual field in a particular way; it investigates the brain’s response with more specific and effective forms of measurement and explores the divided function of attention.



The stages propose a classification of research into three major fields. The first one is selective attention, which identifies attention as a process of the selection of stimuli. The second one is divided attention, which studies the response capacity of the subject to several simultaneous tasks. The third one is sustained attention, which examines the ability to retain attention for an amount of time, which is called concentration.



The attention research development is broad and diverse, due to the multiple implications of the processes involved in it. The most advanced techniques for studying and monitoring brain activity make it possible to better understand the physiological functioning of attention and how it relates to other executive functions of the human being.




1.1.2. Attention in the Field of Neurophysiology


Neurophysiology defines attention as the ability to focus selectively on an object or task, and it is essential for a series of actions of the brain that link different cognitive functions. Similarly, it is understood as an activity increase in a certain brain area involved in the processing of a stimulus. Some researchers propose that attention is “the interface between the vast amount of stimulation provided by our complex environment and the more limited set of information of which we are aware” [22], taking the perspective of a “selection machine”. Additionally, “attention has been largely linked to the voluntary and effortful control of action” [22], which determines that the term leads to the “generation of voluntary behavior” in the individual, relating it to the concept of arousal (brain activation that includes the rhythm of brain processes) and states of consciousness.



“Researchers in the field agree that attention is not a unitary term. Rather, we can fractionate attention into subsystems of more circumscribed function and anatomy” [23]. Thus, the neuroscientific understanding of attention is chosen from the integrative Attention System theory proposed by Posner and collaborators [24,25,26,27]. “This theory states that the variety of attentional manifestations is produced by separate but related attentional systems” [27]. The model is formed by the alerting network, the posterior attention network (orienting response), and the anterior attention network (executive function).



The first network, called alerting, “involves a change in the internal state in preparation for perceiving a stimulus. The alert state is critical for optimal performance in tasks involving higher cognitive functions” [23]. It determines the changes in the individual state of consciousness and allows a direct link to the arousal in order to be traced. The neuroanatomical functioning of the first network is located at the locus coeruleus and in the right frontal and parietal cortex [23,28,29,30,31]. The presence of norepinephrine, which acts as a neuromodulator, is also necessary [32,33,34,35].



The second one is called the orienting network and “concerns the selection of information from a sensory input” [23]. The orienting network helps to prioritize sensory information and leads individuals to keep their focus on the object or action they perform. The network discriminates the relevance of the stimulus and provides the skill to maintain interest in what has captured the subject’s attention. Likewise, it allows splitting the attention into two or more activities when necessary, although one stimulus will always be predominant.



From the neuroanatomical point of view, the orientation network is mainly found in the superior parietal lobe, in the superior temporoparietal junction [36], in the superior colliculus, and in the frontal ocular fields [37,38], and its predominant neuromodulator is acetylcholine. As is anatomically evident, in the second network the visual element predominates since the selection of the stimuli evidences the Theory of Biased Competition [39], which “sees attention as arising out of a winner-take-all competition within various levels of sensory and association systems” [40].



Finally, the last network is called the executive. Through it, the neural system sharpens the brain to focus attention on the object or action performed, which limits the ability to react to other stimuli. This function leads to concentration or the ability to sustain attention for a length of time. “Executive control of attention involves more complex mental operations both to monitor and resolve conflicts between computations occurring in different brain areas. Executive control is most needed in situations involving planning or decision-making, error detections, novel or not well-learned responses, difficult or dangerous conditions, and in overcoming habitual actions” [23]. The neuroanatomical location of the third network is the Anterior Cingulate Cortex [41,42], the lateral ventral prefrontal cortex, and the basal ganglia. The predominant neuromodulator of the executive network is dopamine.



Attentional networks have two processing mechanisms. The first one, top-down, “represents the selection processes intended for particular goals, which produces greater neuronal activation of the relevant sensory input to discriminate the stimulus of interest from those not relevant in order to achieve the goal” [43]. The second, bottom-up, “is associated with the processes that take action when attention is directed to a particular stimulus because certain characteristics of the stimulus excel, such as its infrequency, novelty, intensity or contextual relevance” [43].



The brain contains complexities and attention is one of them. “At its most fundamental level, attention is represented in the human brain as a widespread collection of interconnected structures that has been called the attentional matrix” [3]. Many challenges concerning executive functions are related to issues of attention. Hence, attention is “a complex neurobehavioral capacity without which the expression of all other higher functions of the human brain is impossible” [3].




1.1.3. Attention in the Field of Neuropsychology


Neuropsychological studies of attention endorse its complexity. According to Ribot, it is difficult “to distinguish where it begins and where it ends” [44]. Styles, in turn, affirms that “attention is a term that comprehends diverse psychological phenomena” [45]. Despite its complexity, Tudela proposes a conceptual approach to attention as “a central mechanism of limited capacity whose primary function is to control and guide the conscious activity in accordance with a specific objective” [46]. García Sevilla extends this idea, proposing that attention is “a mechanism that launches a series of processes or operations thanks to which (…) we are more receptive to events in the environment and allows us to perform numerous tasks more efficiently” [47].



In the same way, García Sevilla states that there are three types of processes involved in the attentional mechanism: selection, distribution, and sustaining [47]. Selection is the most common of them and allows one to respond to a specific stimulus in the environment even though there are more of them. Bonnet [48], Broadbent [16], and James [6] articulate attention from this selective perspective. Furthermore, the distribution process helps the individual to respond to multiple stimuli, an approach to what today is known as multitasking. This is proposed by Boujon and Quaireau [49], in addition to Sternberg [50], who researches the development of different tasks at the same time, together with Block [51] and Burt and Kemp [52], who suggest the Time Estimation Paradigm, which consists of exploring the expected time for a specific task.



The last process is sustaining, which leads to focused attention, commonly known as concentration. This process is responsible for maintaining as long as possible the attention to the stimulus assigned by the subject. Some authors have linked this concept with cognitive psychology and learning, as illustrated by Rabiner and Coie [53]. Willcutt and Pennington [54] have linked it with the process of learning to read, Valencia and Andrade [55] with behavior control, Berthiaume [56] with reading comprehension, and Barkley and Murphy [57] with the study of problem-solving.



Additionally, neuropsychology proposes three moments to describe the functioning of attention: the interest (attention capture), sustaining, and the finalization of the attentional process. The first two are similar to the functions of the attentional networks described before (selection, distribution, and sustaining). However, as a possible cause of the termination of the attentional activity, the subject may present fatigue or tiredness due to the action performed. Additionally, the finalization of the attention may be produced by the fact that the activity is monotonous or creates boredom. Nevertheless, there may be a spontaneous recovery [47] when, despite the sustained attention loss, the neuropsychological system refocuses on a stimulus [11,58,59].



Broadbent [16], Treisman [17], and Styles [45] analyze the three moments of attention and their multisystemic characteristics, as well as defining attention as a limited capacity. Although the individual wants to attend to all the stimuli received, it is imperative to focus on one of them. Regardless of how much the function is divided, the response and efficacy shall not be the same [60]. This is one of the fundamental principles of attention economy.



Another relevant factor is the stimuli magnitude, which is proportional to the individual response [16,61,62]. At the same time, if a stimulus is new, it generates a greater impact or intensity than a repetitive one. This is a phenomenon called habituation, and it is formed by the frequency with which the same stimulus is received and the rate of its appearance, which generates a loss of interest in the subject and a decrease in neural sensitivity to its response.



Attention might be overwhelmed by the channel’s oversaturation of stimuli. This causes, on the one hand, the subject to not focus on the main stimuli of interest, causing a loss of information due to inattention or dispersion. On the other hand, it can provoke distraction, leading to the termination of the attentional function.



Attention plays a fundamental role as a selective action of environmental stimuli, which makes neurophysiology and neuropsychology of great value for the states of consciousness, behavior, and individual actions.




1.1.4. Attention in the Field of Economy


The struggle to engage attention with economic intentions began in the third decade of the 19th century with the emergence of the mass press [63], although attention as an object of study of economic science began with the change in society introduced by computers in the late sixties of the 20th century [64].



Attention became an object of study when Herbert Simon [65] identified information as a future consumer good that competes for the attention of individuals. Attention becomes a commodity with the evolution of technological society. Simon pointed out “a need to allocate that attention—as a scarce good—efficiently among the overabundance of information sources that might consume it” [65]. The contest for the attention and action of the consumer on the inputs or received stimuli transformed the ways to access the user, since attention is a finite and limited human capacity and resource [45].



However, in the study of the attention economy, the changes go beyond the Information Society. Authors such as Franck argue that “information is the still-physical aspect of the trans-physical economy of attention” and what is fundamental about attention is the essence of being conscious [66]. Because of the massification of the internet and mobile devices, the digitization of life has been the perfect scenario for the attention economy due to the increasing number of information stimuli that people can receive [67,68]. Besides this, the digital universe includes the possibility of accurately measuring the attention of users (or consumers).



Study of the attention economy has progressed in this way since the end of the 20th century, when Shapiro and Varian [67] identified web search engines as tools that allow classifying the information that people value, as will be carried out in a sophisticated way by monitoring algorithms [63]. In consequence, this introduces the personalization of the product [69], which implies a transformation regarding the massive and dispersed commercial and communication exchange [2].



As an economic resource, attention has been presented with four characteristics:




	
It appears in a market in which products are sold and bought under the laws of supply and demand.



	
It is scarce and has defined limits [16,17,45].



	
It is finite [47].



	
It implies a benefit increase to the most relevant actors; hence, the more attention engaged, the easier it is to grow it [69].








The previous context defines the attention time as a crucial variable [70] so that the cultural industries compete to capture the longest possible attention time from users. This is in social media, where a greater concentration of user or consumer attention is produced. This is the privileged place where knowledge, physical abilities, feelings, and attention are speculated [71,72].



Commercial competition for attention has been characterized as oligopolistic [73] and concentrated [66,74,75], since the technological elites and their platforms act as monopolies of attention. Indeed, the new media set aside the exchange of information for money, typical of the traditional economy, and made the capturing of attention the center of their business [74], as a commodity that is transformed into consumer data [76].



At the same time, the attention economy assumes that technological evolution, attractive interface designs, and sophisticated notification mechanisms allow the control of human attention. Social media activates attraction through emotional experiences [77], guarantees engagement with the platform and lengthens consumption time [47], and controls the moments of individual attention [78,79] of billions of users.



In the critical study of social media as control platforms, it has been highlighted that the information technology industry is the “most standardized and most centralized form of attentional control in human history (…) The attention economy incentivizes the design of technologies that grab our attention. In so doing, it privileges our impulses over our intentions” [80], something that transcends social media and that can be seen in media that is full of sensationalist bait, called clickbait.



From the economic field, the concept of attention is a rising value within cognitive capitalism [66]. Today, the maximum possible amount of information stimuli is received to compete for the cognitive resources of the individual. According to Franck [74], it is the most successful business model in the 21st century, thanks to media financed by advertising. Peirano [81] qualifies it as destructive because of the cognitive manipulation that it entails.






2. Materials and Methods


The article uses a theoretical and historical approach to explain the concept and functioning of human attention. This approach comprises three perspectives: neurophysiology, neuropsychology, and economics. For this purpose, the academic literature corresponding to these three disciplines in relation to attention has been critically reviewed, as is evidenced in the references list (with more than 100 items analyzed). Once the characteristics of the functioning of human attention have been explained, the authors proceed to relate them to the functioning of social media also from a theoretical perspective based on the existing literature. Thus, the authors construct and propose a theoretical model that describes the interactive design of social media based on the characteristics of attention previously explored.



The theoretical model described is subjected to a first empirical verification with the inclusion of two examples that show the utilization of the theoretical proposal. In addition, the application of the model to the examples linked to the use of social media is complemented by other similar studies which prove the validity of the theoretical model presented.



This article offers a theoretical starting point for future empirical research on the phenomenon of human attention in social media and the problems arising from the abuse of the currently dominant digital platforms.




3. Social Media, Interfaces, and the Control of Attention


The conceptualization of attention from economics, neurophysiology, and neuropsychology makes it possible to establish a relationship between the functioning of attention and the exercise of digital consumption. Therefore, some of the design and operational characteristics of social media can be identified to define them as a sophisticated form of control of individual attention [63,80]. The four mechanisms and their effects on human attention are summarized in Table 1:



3.1. Notifications as Systematic Impulses


Surprise, novelty [10], and repetition [82] are typical behaviors of the notification system of social media [83]. Notifications are systematic impulses that saturate the attentional network due to the information overabundance they represent. This saturation produces a state of overalert in the individual. Thus, the notification acts as a digital stimulus [67] for the alerting system [84], changing the neurophysiological state of the individual [23]. It acts as a distractor and leads to problems of self-control and self-discipline [85].



Likewise, the information received as sensory input in the form of personalized notification [65] directly impacts the emotional system of the individual, associated with the second and third network of the Attention System theory [23,25], determining the priority of actions [65]. The emotional intensity of social media notifications [86] works because it is linked to psychological characteristics such as social appreciation, self-image, acceptance, social comparison, and recognition [87,88]. By affecting the main psychological emotions, notifications also generate anxiety in individuals who use social media [89]. This feeds both the anxiety of knowing what is behind the notification itself and the desire to obtain it [90], which generates disappointment or even depression in its absence [91].



The above duality can be expressed in terms of the Posner framework [24] by locating the bottom-up and top-down attention mechanisms. In the first case (bottom-up), the stimulus stands out by its characteristics, and the user wants to know what the notification contains. In the second case (top-down), the individual expects the notification stimulus to be associated with the achievement or fulfillment of goals [43], such as recognition, acceptance, or personal self-image.



Lastly, notifications capture attention because they are repetitive but novel. Repetition [47] does not represent, in this case, a problem for attention, since it generates surprising new emotions every time [68]. The user may crave a notification, but it remains uncertain until taking the selective action of paying attention to it. Although most notifications are not relevant [92], they are designed to be noticed as new, unique, and changing [93]. One of the reasons for individuals to be “Always On” [94] is the novelty of the notification acting on the ARAS.




3.2. Social Media Messages and Posts


The structural functioning of social media apps is described as fundamental to promote addiction in users [77,95]. The messages or publications received through the platforms can be described as data of an audiovisual nature, which are easily sent and consumed due to their short, fast, dynamic, and changing structure. Their structure and diverse, surprising, and constant functioning generate attention breaks in the subject [10] and produce the phenomenon of attentional dispersion, depending on uninterrupted activity, affecting sustained attention.



The structure of the message has three characteristics that determine the high attention levels of the subject. In the first place, messages are associated with audiovisual language [96,97], pointing to emotions, the most impulsive framework of attention.



Secondly, messages are short and dynamic, which fit the scarce attention aspect [47,48]. For this reason, attention travels from one message to another within the platform and in each message, which functions as a new informational impulse renewing the cycle of attention. This is a characteristic that makes constant the sustaining of attention. Once the user has accessed the platform through the notification, an initial moment or capture of attention, the individual remains in the interface for a long time, which is the sustaining and permanence moment [47]. Then, the user receives a new notification when tries to leave the platform (a moment of completion), which leads to new infinite and automate service cycles. It is the competition for the market of user’s time [70] dominated by the oligopolies of attention [73].



Finally, to ensure attention and avoid fatigue by the repetition of the platform, social media constantly change the communication interface with the user. It is, thus, novel and surprising. It regains attention with renewed stimuli [10,82].




3.3. The Fear of Missing Out (FoMO)


The attention-grabbing power of social media [66] has generated the feeling that, if users do not constantly check their platforms, they will lose something important in their lives. Different studies identify the fear of missing out (FoMO) [98,99]. This is related to the impact of social media on user’s attention and its capture, even in addictive and psychologically problematic ways, which cause anxiety and stress.



FoMO can be understood from a neurophysiological perspective as the information flow and interaction that captures the attention coming from the activation of the filiation sensory mechanisms [10,47]. The relationship generated between the subject and social media, which is deeply dependent, produces psychological pathologies.



Simultaneously, attention also functions through involuntary electrochemical reactions that occur on received stimuli [100]. The FoMO is determined by the action of social media that feed the need for its use and that issues constant notifications maintaining and reinforcing user anxiety: “something is happening, and I might be missing it”.




3.4. Intermittent and Variable Rewards


The anxiety of receiving a signal of social approval determines the emotional functionality in terms of attention, of the intermittent and variable rewards [2]. Just as in a slot machine, the user inserts a coin, operates a button or a lever and craves a reward. The waiting time provokes a high level of uncertainty about the expected reward and, at the same time, generates a distance between the expected and received reward [101]. The uncertainty design is inherent to the interfaces and behavior of social media.



The communication interfaces design systems of social media, which act as the likes/rewards conjunction, construct reinforcements for behavioral stimuli, meaning promotion, and guidance for the actions of individuals. This action–reaction mechanism promoted by the system of likes and the intensely interactive design of social media converts the attention given into action or behavior of the individual and generates, with repetition and constant feedback, the systemic gratification itself of the platform, an addiction.



Addicted to the possible affirmative answer [102,103], users consume social media with the anxiety of reaching the jackpot [104,105], fueled by the values of individual recognition, selfishness, and popularity of the consumer society of the 21st century [74].





4. Confirmation of the Social Media Design Efficiency


The theoretical development can be empirically verified with two social media consumption case studies investigated in 2019 and 2020. The first research is summarized in the monitoring of the social media usage executed on a group of 25 university students (19–21 years old) in December 2019. It consisted of the observation and elaboration of weekly reports of the most common smartphone applications usage time. The study found that the average time spent on the mobile phone is 4 h and 26 min per day, of which 85% of the time was dedicated to social media [4]. In the study, complemented by the realization of four focus groups developed with the 25 participants, some of the theoretically recognized social media attentional effects were verified, such as FoMO, anxiety, attention dispersion, and addictive behavior.



As said by the participants regarding social media, “you always need to be connected… to know what is happening. It is like a vital necessity. In social media you feel as if you were part of something, if you leave, it is as if you stop being part of it”. This statement exemplifies a direct relationship with mechanisms such as FoMO or the anxiety of connecting to social media [98,99,102,103]. Another student mentioned that “we feel alone if we are outside the social media, I think that everyone is afraid of being nobody”, and thus assumed the psychological universe of the emotional stimuli of social media consumption [22,23]. Meanwhile, another participant pointed out that “the vitality, the lights, the colors, everything is striking. It attracts us, we have everything in that place, on our mobile and, especially on social media”. The last statement describes the alerting system—notifications—that attracts the attention of platform users [10,82,84]. At the same time, it confirms the consolidation of interaction and information in social media [66,75].



The consumption of the social media is identified as addictive [103] by young people: “sometimes you access for one thing and end up doing many others without realizing it, you lose the sense of time… we are addicted and we are becoming even more dependent”, one statement that coincides with the neurophysiological and neuropsychological attention types previously described concerning social media [47].



Similarly, some of the young people monitored stated that “sometimes you don’t even know what you see, but you feel the need to be there, on the screen, just scrolling”, which serves to show the operation of the message structure and the design of the platform [47,65], as well as the effectiveness of notifications to sustain prolonged attention for a long time on social media.



The second research was based on a survey carried out between February and May 2020 with 740 people in Spain (n = 740, with a mean age of 23.1 years). It showed that the average use of social media is 5.1 h per day, which is equivalent to almost 36 h per week. The survey was carried out among a population with different levels of education (22.8% had completed secondary school, 52.5% were undergraduates, 11.4% did vocational education, and 13.4% were postgraduates. They all declared to have access to the internet with a smartphone). The results are similar to other academic articles that show the long-time consumption of social media [106,107].



Furthermore, the results reveal that 55.8% of the sample considers that social media are addictive. Other participants consider social media as socialization tools (52.97%) or related to bullying (20.41%), as well as a source of social recognition (15.14%). Social media are also considered to generate feelings of saturation (14.46%) and have a high component of irrationality (5.14%).



The self-declaration data of the respondents show the activation of the attention processes defined in the theoretical perspective. Although these are preliminary investigations to measure and quantify attention, it is demonstrated that the design of social media is aimed at dominating the user’s attention, with satisfactory results for the platforms.




5. Conclusions


Attention can become a key element in understanding the consumption system of social media, despite its epistemological complexity. The article offers a theoretical approach to the concept of human attention using three different perspectives—neurophysiology, neuropsychology, and economy—which is a novel contribution. In the same way, the research connects the design of social media with its effects on human digital wellbeing. The article contributes to understanding the neurophysiological and neuropsychological basis of the concept, which helps to better structure the voluntary and involuntary organic functioning of attention economy.



Thanks to the theoretical construction of attention, the conceptual approach reveals the effects that social media consumption has on human attention. If attention is conceived as the gateway for the other processes of the human being to operate, the excessive consumption of social media is a threat that generates a series of repercussions for the physical and mental health. Social media—with its infinite and automated capacity of generation and reproduction of stimuli—condition the neurophysiological and neuropsychological systems and alter the behaviors of the subjects, both in their individuality and in their socio-affective development.



Sensory notification instruments work strategically on the emotions of the users and reproduce the cycle of capturing attention. The personalized mechanisms represent an electrochemical activation pattern within the neurophysiological and neuropsychological functions. Similarly, the effects on the massive capture of attention through platforms’ attractive designs—which act directly on the emotional system—determine the generation of a new profitable system of commodities that targets the capitalist exploitation of the cognitive and creative resources of users on a few platforms.



Some practical implications stem from the above, especially in terms of bringing two issues to the attention of citizens. On the one hand, it is necessary to raise awareness of the dangers of abuse in the consumption of social media for individuals, but above all thinking about the future of people’s digital welfare. On the other hand, it is fundamental to point out the economic oligopolies that control our attention and from which addictive technology is derived. This leads us to think about the need to establish self-regulation codes or good practices, as well as legislation that guarantees digital rights as human rights.



The theoretical approach of the article, however, has some limitations. The results of the cases presented to complement the explanation confirm the need to build longitudinal studies of social media consumption to gain a better understanding of the phenomenon. Likewise, it is important to develop a greater empirical approach, especially in a qualitative way, to explore in more detail the problem of the excessive use of social media and its problematic effects on human attention and digital wellbeing.



Although the study presents in a novel way the union of three perspectives, the concept of attention is much more complex and can be explored from other points of view not contemplated in this research.



The study also leads to future research. As mentioned before, more longitudinal analyses are needed. Although valuable data can be obtained from surveys or from qualitative approaches, research on social media; mobile devices; and their use, problems, or users’ motivations requires new methodological approaches to better understand the level, time, and attention paid to specific content. These methodological advances, such as information collected through brain monitoring with encephalography or eye-tracking techniques, will help us to understand the effects that social media use has on people’s attention. However, there is a need to qualitatively investigate the underlaying reasons for the intensive use of social media. Finally, another important line of future research is to confirm the public health impacts of the problematic use and concentration of human attention on social media.







Author Contributions


Conceptualization, S.G.-L., P.N.A.A., and C.F.-R.; formal analysis, S.G.-L., P.N.A.A., and C.F.-R.; investigation, S.G.-L., P.N.A.A., and C.F.-R.; resources, S.G.-L., P.N.A.A., and C.F.-R.; writing—original draft preparation, S.G.-L., P.N.A.A., and C.F.-R.; writing—review and editing, S.G.-L., P.N.A.A., and C.F.-R.; visualization, S.G.-L., P.N.A.A., and C.F.-R.; supervision, S.G.-L., P.N.A.A., and C.F.-R. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by Social Observatory of La Caixa Foundation.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



We are Social. Digital in 2020. Available online: https://wearesocial.com/digital-2020 (accessed on 3 September 2020).

	



Patino, B. La Civilización de la Memoria de Pez. Pequeño Tratado Sobre el Mercado de la Atención; Alianza Editorial: Madrid, Spain, 2020. [Google Scholar]

	



Filley, C.M. The neuroanatomy of attention. Semin. Speech Lang. 2002, 23, 89–98. [Google Scholar] [CrossRef]

	



Fernández-Rovira, C.; Giraldo-Luque, S. Redes sociales y consumo digital juvenil: Economía de la atención y oligopolios de la comunicación en el siglo XXI. Prof. Inf. 2020, 29, 17, (En prensa). [Google Scholar]

	



McCallum, W.C. Attention. Encyclopedia Britannica, 9 June 2015. Available online: https://www.britannica.com/science/attention (accessed on 6 December 2019).

	



James, W. The Principles of Psychology; Henry holt and Company: New York, NY, USA, 1890. [Google Scholar]

	



Garvin, C. Attention. In Salem Press Encyclopedia of Health; Grey House Publishing, Inc.: New York, NY, USA, 2019. [Google Scholar]

	



Titchener, E.B. A Text-Book of Psychology; Macmillan: New York, NY, USA, 1910. [Google Scholar]

	



Greenwood, J.D. Understanding the “cognitive revolution” in psychology. J. Hist. Behav. Sci. 1999, 35, 1–22. [Google Scholar] [CrossRef]

	



Berlyne, D.E. Attention, perception and behavior theory. Psychol. Rev. 1951, 58, 137–146. [Google Scholar] [CrossRef] [PubMed]

	



Pavlov, I.P. Conditioned Reflexes: An Investigation of the Physiological Activity of the Cerebral Cortex; Oxford University Press: London, UK, 1927. [Google Scholar]

	



Bechterev, V.M. General Principles of Human Reflexology: An Introduction to the Objective Study of Personality; International Publishers: New York, NY, USA, 1933. [Google Scholar]

	



Sechenov, I.M. Reflexes of the Brain. An Attempt to Establish the Physiological Basis of Psychological Processes; The MIT Press: Cambridge, USA, 1965. [Google Scholar]

	



Razran, G. The observable and the inferable conscious in current Soviet psychophysiology: Interoceptive conditioning, semantic conditioning, and the orienting reflex. Psychol. Rev. 1961, 68, 81–147. [Google Scholar] [CrossRef]

	



Shannon, C.E. A mathematical theory of communication. Bell Syst. Tech. J. 1948, 27, 379–423. [Google Scholar] [CrossRef]

	



Broadbent, D.E. Perception and Communication; Elmsford: New York, NY, USA, 1958. [Google Scholar]

	



Treisman, A.M. Contextual cues in selective listening. Q. J. Exp. Psychol. 1960, 12, 242–248. [Google Scholar] [CrossRef]

	



Deutsch, J.A.; Deutsch, D. Attention: Some theoretical considerations. Psychol. Rev. 1963, 70, 80–90. [Google Scholar] [CrossRef]

	



Norman, D.A. Toward a theory of memory and attention. Psychol. Rev. 1968, 75, 522–536. [Google Scholar] [CrossRef]

	



Kahneman, D. Attention and Effort; Prentice-Hall: Englewood Cliffs, NJ, USA, 1973. [Google Scholar]

	



Norman, D.A.; Bobrow, D.G. On data-limited and resource-limited processes. Cogn. Psychol. 1975, 7, 44–64. [Google Scholar] [CrossRef]

	



Rueda, M.R.; Pozuelos, J.P.; Cómbita, L.M. Cognitive Neuroscience of Attention From brain mechanisms to individual differences in efficiency. AIMS Neurosci. 2015, 2, 183–202. [Google Scholar] [CrossRef]

	



Raz, A. Anatomy of attentional networks. Anat. Rec. 2004, 281B, 21–36. [Google Scholar] [CrossRef] [PubMed]

	



Posner, M.I. Orienting of Attention. Q. J. Exp. Psychol. 1980, 32, 3–25. [Google Scholar] [CrossRef] [PubMed]

	



Posner, M.I.; Petersen, S.E. The attention system of the human brain. Annu. Rev. Neurosci. 1990, 13, 25–42. [Google Scholar] [CrossRef] [PubMed]

	



Johnson, M.H.; Posner, M.I.; Rothbart, M.K. Components of visual orienting in early infancy: Contingency learning, anticipatory looking and disengaging. J. Cogn. Neurosci. 1991, 3, 335–344. [Google Scholar] [CrossRef]

	



Posner, M.I.; Dehaene, S. Attentional networks. Trends Neurosci. 1994, 17, 75–79. [Google Scholar] [CrossRef]

	



Fuentes, M.J.; Lupiáñez, J. La teoría atencional de Posner: Una tarea para medir las funciones atencionales de orientación, alerta y control cognitivo y la interacción entre ellas. Psicothema 2003, 15, 260–266. [Google Scholar]

	



Sturm, W.; Willmes, K. On the functional neuroanatomy of intrinsic and phasic alertness. Neuroimage 2001, 14, S74–S84. [Google Scholar] [CrossRef]

	



Coull, J.T.; Frith, C.D.; Büchel, C.; Nobre, A.C. Orienting attention in time: Behavioural and neuroanatomical distinction between exogenous and endogenous shifts. Neuropsychologia 2000, 38, 808–819. [Google Scholar] [CrossRef]

	



Fan, J.; McCandliss, B.D.; Fossella, J.; Flombaum, J.I.; Posner, M.I. The activation of attentional networks. Neuroimage 2005, 26, 471–479. [Google Scholar] [CrossRef]

	



Aston-Jones, G.; Cohen, J.D. An integrative theory of locus coeruleus-norepinephrine function: Adaptive gain and optimal performance. Annu. Rev. Neurosci. 2005, 28, 403–450. [Google Scholar] [CrossRef] [PubMed]

	



Beane, M.; Marrocco, R.T. Norepinephrine and acetylcholine mediation of the components of reflexive attention: Implications for attention deficit disorders. Prog. Neurobiol. 2004, 74, 167–181. [Google Scholar] [CrossRef] [PubMed]

	



Marrocco, R.T.; Davidson, M.C. Neurochemistry of attention. In The Attentive Brain; Parasuraman, R., Ed.; MIT Press: Cambridge, MA, USA, 1998; pp. 35–50. [Google Scholar]

	



Morrison, J.H.; Foote, S.L. Noradrenergic and serotoninergic innervation of cortical, thalamic, and tectal visual structures in Old and New World monkeys. J. Comp. Neurol. 1986, 243, 117–138. [Google Scholar] [CrossRef] [PubMed]

	



Corbetta, M.; Shulman, G.L. Control of goal-directed and stimulus-driven attention in the brain. Nat. Rev. Neurosci. 2002, 3, 201–215. [Google Scholar] [CrossRef] [PubMed]

	



Corbetta, M.; Akbudak, E.; Conturo, T.E.; Snyder, A.Z.; Ollinger, J.M.; Drury, H.A. A common network of functional areas for attention and eye movements. Neuron 1998, 21, 761–773. [Google Scholar] [CrossRef]

	



Wright, R.D.; Ward, L.M. Orienting of Attention; Oxford University Press: Oxford, UK, 2008. [Google Scholar]

	



Desimone, R.; Duncan, J. Neural mechanisms of selective visual attention. Annu. Rev. neurosci. 1995, 18, 193–222. [Google Scholar] [CrossRef] [PubMed]

	



Petersen, S.E.; Posner, M.I. The attention system of the human brain: 20 Years After. Annu. Rev. Neurosci. 2012, 35, 73–89. [Google Scholar] [CrossRef]

	



Botvinick, M.M.; Braver, T.S.; Barch, D.M.; Carter, C.S.; Cohen, J.D. Conflict monitoring and cognitive control. Psychol. Rev. 2001, 108, 624–652. [Google Scholar] [CrossRef]

	



Carter, C.S.; Krug, M.K. Dynamic cognitive control and frontal-cingulate interactions. In Cognitive Neuroscience of Attention; Posner, M.I., Ed.; Guilford Press: New York, NY, USA, 2012; Volume 2, pp. 89–98. [Google Scholar]

	



Ruiz-Contreras, A.; Cansino, S. Neurofisiología de la interacción entre la atención y la memoria episódica: Revisión de estudios en modalidad visual. Rev. Neurol. 2005, 41, 733–743. [Google Scholar] [CrossRef]

	



Ribot, T. Psicología de la Atención; Librería de Fernando Fé y Librería de Victoriano Suárez: Madrid, Spain, 1899. [Google Scholar]

	



Styles, E.A. Psicología de la Atención; Editorial universitaria Ramón Areces: Madrid, Spain, 2010. [Google Scholar]

	



Tudela, P. Atención. In Atención y Percepción; Trespalacios, J.L., Tudela, P., Eds.; Longman: Madrid, Spain, 1992; pp. 119–162. [Google Scholar]

	



García Sevilla, J. Psicología de la Atención; Editorial Síntesis: Madrid, Spain, 1997. [Google Scholar]

	



Bonnet, C. Essai Analytique Sur Les Facultés de L’ame; Philibert: Copenhagen, Denmark, 1769. [Google Scholar]

	



Boujon, C.; Quaireau, C. Atención, Aprendizaje y Rendimiento Escolar: Aportaciones de la Psicología Cognitiva y Experimental; Narcea Ediciones: Madrid, Spain, 1999. [Google Scholar]

	



Sternberg, R.J. Psicologia Cognitiva; Piccin: Padova, Italy, 2000. [Google Scholar]

	



Block, R.A. Experiencing and remembering time: Affordances context and cognition. In Time and Human Cognition: A Life Span Perspective; Levin, I., Zakay, D., Eds.; Elsevier: Amsterdam, The Netherlands, 1989; Volume 139, pp. 333–363. [Google Scholar] [CrossRef]

	



Burt, C.; Kemp, S. Construction of activity duration and time management potential. Appl. Cogn. Psychol. 1994, 10, 53–63. [Google Scholar] [CrossRef]

	



Rabiner, D.; Coie, J.D.; Group, C.P. Early attention problems and children’s reading achievement: A longitudinal investigation. J. Am. Acad. Child Adolesc. Psychiatry 2000, 39, 859–867. [Google Scholar] [CrossRef]

	



Willcutt, E.G.; Pennington, B.F. Comorbidity of reading disability and attention-deficit/hyperactivity disorder: Differences by gender and subtype. J. Learn. Disabil. 2000, 33, 179–191. [Google Scholar] [CrossRef] [PubMed]

	



Valencia, G.; Andrade, P. Validez del Youth Self Report para problemas de conducta en niños mexicanos. Int. J. Clin. Health Psychol. 2005, 5, 499–520. [Google Scholar]

	



Berthiaume, K.S. Story Comprehension and Academic Deficits in Children with Attention Deficit Hyperactivity Disorder: What Is the Connection? School Psychol. Rev. 2006, 32, 309–316. [Google Scholar] [CrossRef]

	



Barkley, R.A.; Murphy, K.R. Attention-Deficit Hyperactivity Disorder: A Clinical Workbook; Guilford Press: New York, NY, USA, 2006. [Google Scholar]

	



Ellson, D.G. Quantitative studies of the interaction of simple habits. I. Recovery from specific and generalized effects of extinction. J. Exp. Psychol. 1938, 23, 339–358. [Google Scholar] [CrossRef]

	



Robbins, S.J. Mechanisms underlying spontaneous recovery in autoshaping. J. Exp. Psychol. Anim. Behav. Process. 1990, 16, 235–249. [Google Scholar] [CrossRef]

	



Wang, Z.; Tchernev, J.M. The “Myth” of Media Multitasking: Reciprocal Dynamics of Media Multitasking, Personal Needs, and Gratifications. J. Commun. 2012, 62, 493–513. [Google Scholar] [CrossRef]

	



Jonides, J.; Yantis, S. Uniqueness of abrupt visual onset in capturing attention. Percept. Psychophys. 1988, 43, 346–354. [Google Scholar] [CrossRef]

	



Roselló i Mir, J. Psicología de la Atención: Introducción al Estudio del Mecanismo Atencional; Pirámide: Madrid, Spain, 1998. [Google Scholar]

	



Wu, T. Comerciantes de la Atención. In La Lucha Épica Por Entrar en Nuestra Cabeza; Capitan Swing: Madrid, Spain, 2020. [Google Scholar]

	



Masuda, J. La Sociedad Informatizada Como Sociedad Post-Industrial; Fundesco-Tecnos: Madrid, Spain, 1984. [Google Scholar]

	



Simon, H.A. Designing Organizations for an Information-Rich World. Brookings Institute Lecture. 1969. Available online: https://digitalcollections.library.cmu.edu/awweb/awarchive?type=file&item=33748 (accessed on 2 July 2020).

	



Franck, G. The economy of attention. J. Sociol. 2019, 55, 8–19. [Google Scholar] [CrossRef]

	



Shapiro, C.; Varian, R. Information Rules: A Strategic Guide to the Network Economy; Harvard Business Press: Boston, MA, USA, 1999. [Google Scholar]

	



Wise, J.M. Attention and assemblage in the clickable world. In Communication Matters: Materialist Approaches to Media, Mobility and Networks; Packer, J., Crofts-Wiley, S.B., Eds.; Routledge: Abingdon, UK, 2012; pp. 159–172. [Google Scholar]

	



Davenport, T.; Beck, J. La Economía de la Atención: El Nuevo Valor de los Negocios; Paidós: Barcelona, Spain, 2002. [Google Scholar]

	



Giffard, A. Rhétorique de l’attention et de la lecture. Conference at Entretiens du Nouveau Monde Industriel, Centre Pompidou, Paris. 2012. Available online: https://alaingiffard.blogs.com/culture/2013/10/rh%C3%A9torique-de-lattention-et-de-la-lecture.html (accessed on 2 September 2020).

	



Guillaud, H. Attention et Société. Internetactu.net. 2020. Available online: http://www.internetactu.net/2020/02/19/attention-et-societe/ (accessed on 5 May 2020).

	



Guillaud, H. Attention à L’attention, Internetactu.net. 2018. Available online: http://www.internetactu.net/2018/04/04/attention-a-lattention/ (accessed on 2 May 2020).

	



Giraldo-Luque, S.; Fernández-Rovira, C. The economy of attention as the axis of the economic and social oligopoly of the 21st century. In The Palgrave Handbook of Corporate Sustainability in the Digital Era; Park, S.H., González Pérez, M.A., Floriani, D., Eds.; Palgrave-Macmillan: Cham, Switzerland, 2020; in press. [Google Scholar] [CrossRef]

	



Franck, G. The Economy of Attention in the Age of Neoliberalism. In Communication in the Era of Attention Scarcity; Doyle, W., Roda, C., Eds.; Palgrave Macmillan: Cham, Switzerland, 2019; pp. 33–47. [Google Scholar] [CrossRef]

	



Fuchs, C. Social Media: A Critical Introduction; Sage: Thousand Oaks, CA, USA, 2014. [Google Scholar]

	



Mayer-Schönberger, V.; Cukier, K. Big data. In La Revolución de los Datos Masivos; Turner: Madrid, Spain, 2013. [Google Scholar]

	



Gerlitz, C.; Helmond, A. The Like economy: Social buttons and the data-intensive web. New Media Soc. 2013, 15, 1348–1365. [Google Scholar] [CrossRef]

	



Fuchs, C. Digital Demagogue: Authoritarian Capitalism in the Age of Trump and Twitter; Pluto Press: London, UK, 2018. [Google Scholar]

	



Sunstein, C. #Republic: Divided Democracy in the Age of Social Media; Princeton University Press: Princeton, NJ, USA, 2017. [Google Scholar] [CrossRef]

	



Lewis, P. Our Minds can be Hijacked: The Tech Insiders Who Fear a Smartphone Dystopia. The Guardian. 6 October 2017. Available online: https://www.theguardian.com/technology/2017/oct/05/smartphone-addiction-silicon-valley-dystopia (accessed on 3 September 2020).

	



Peirano, M. El enemigo Conoce el Sistema: Manipulación de Ideas, Personas e Influencias Después de la Economía de la Atención; Debate: Barcelona, Spain, 2019. [Google Scholar]

	



Moray, N. Attention in dichotic listening: Affective cues and the influence of instructions. Q. J. Exp. Psychol. 1959, 11, 56–60. [Google Scholar] [CrossRef]

	



Throuvala, M.A.; Griffiths, M.D.; Rennoldson, M.; Kuss, D.J. A ‘Control Model’ of Social Media Engagement in Adolescence: A Grounded Theory Analysis. Int. J. Environ. Res. Public Health 2019, 16, 4696. [Google Scholar] [CrossRef] [PubMed]

	



Iqbal, S.T.; Horvitz, E. Notifications and awareness: A field study of alert usage and preferences. In Proceedings of the 2010 ACM Conference on Computer Supported Cooperative Work, Savannah, GA, USA, 6–10 February 2010; Inkpen, K., Gutwin, C., Tang, J., Eds.; Association for Computing Machinery: New York, NY, USA, 2010; pp. 27–30. [Google Scholar]

	



Hofmann, W.; Reinecke, L.; Meier, A. Of sweet temptations and bitter aftertaste: Self-control as a moderator of the effects of media use on well-being. In The Routledge Handbook of Media Use and Well-being: International Perspectives on Theory and Research on Positive Media Effects; Reinecke, L., Oliver, M.B., Eds.; Routledge: New York, NY, USA, 2017; pp. 211–222. [Google Scholar] [CrossRef]

	



Altuwairiqi, M.; Kostoulas, T.; Powell, G.; Ali, R. Problematic Attachment to Social Media: Lived Experience and Emotions. In Knowledge in Information Systems and Technologies; Rocha, Á., Adeli, H., Reis, L., Costanzo, S., Eds.; Springer: Cham, Switzerland, 2019; pp. 795–805. [Google Scholar] [CrossRef]

	



Pendergrass, W.S.; Payne, C.A. Danger in your pocket: A case study analysis of evolving issues related to social media use and abuse through smartphones. Issues Inf. Syst. 2018, 19, 56–64. [Google Scholar]

	



Van Koningsbruggen, G.M.; Hartmann, T.; Eden, A.; Veling, H. Spontaneous hedonic reactions to social media cues. Cyberpsychol. Behav. Soc. Netw. 2017, 20, 334–340. [Google Scholar] [CrossRef] [PubMed]

	



Woods, H.C.; Scott, H. #Sleepyteens: Social media use in adolescence is associated with poor sleep quality, anxiety, depression and low self-esteem. J. Adolesc. 2016, 51, 41–49. [Google Scholar] [CrossRef] [PubMed]

	



Putri Alifa, M.; Putri Aransih, M.; Ayu Aguspa Dita, D.; Edmi Edison, R. “Like” and “Love” Responses as Addiction Factors on Social Media. In Proceedings of the International Conference on Mental Health, Neuroscience, and Cyberpsychology, Padang, Indonesia, 14 October 2018; Hermaleni, T., Fikry, Z., Pratama, M., Eds.; Fakultas Ilmu Pendidikan: Padang, Indonesia, 2018; pp. 105–109. [Google Scholar] [CrossRef]

	



Peper, E.; Harvey, R. Digital addiction: Increased loneliness, anxiety and depression. NeuroRegulation 2018, 5, 3–8. [Google Scholar] [CrossRef]

	



Morgans, J. The Secret Ways Social Media Is Built for Addiction, VICE, 18 May 2017. Available online: https://www.vice.com/en_uk/article/vv5jkb/the-secret-ways-social-media-is-built-for-addiction (accessed on 3 July 2020).

	



Du, J.; Kerkhof, P.; van Koningsbruggen, G.M. Predictors of Social Media Self-Control Failure: Immediate Gratifications, Habitual Checking, Ubiquity, and Notifications Cyberpsychology. Behav. Soc. Netw. 2019, 22, 477–485. [Google Scholar] [CrossRef]

	



Van Koningsbruggen, G.M.; Hartmann, T.; Du, J. Always On? Explicating impulsive influences on media use. In Permanently Online, Permanently Connected: Living and Communicating in a POPC World; Vorderer, P., Hefner, L., Reinecke, L., Klimmt, C., Eds.; Routledge: New York, NY, USA, 2018; pp. 51–60. [Google Scholar]

	



Cao, X.; Gong, M.; Yu, L.; Dai, B. Exploring the mechanism of social media addiction: An empirical study from WeChat users. Intern. Res. 2020, 30, 1305–1328. [Google Scholar] [CrossRef]

	



Heinze, H.J.; Mangun, G.R.; Burchert, W.; Hinrichs, H.; Scholz, M.; Münte, T.F.; Gazzaniga, M.S. Combined spatial and temporal imaging of brain activity during visual selective attention in humans. Nature 1994, 372, 543–546. [Google Scholar] [CrossRef]

	



Treisman, A.; Davies, A. Divided attention to ear and eye. In Oxford Series in Visual Cognition. From Perception to Consciousness: Searching with Anne Treisman; Wolfe, J., Robertson, L., Eds.; Oxford University Press: Oxford, UK, 2012; pp. 24–31. [Google Scholar] [CrossRef]

	



Przybylski, A.K.; Murayama, K.; Dehaan, C.R.; Gladwell, V. Motivational, emotional, and behavioral correlates of fear of missing out’. Comput. Hum. Behav. 2013, 29, 1841–1848. [Google Scholar] [CrossRef]

	



Alt, D. ‘College students’ academic motivation, media engagement and fear of missing out’. Comput. Hum. Behav. 2015, 49, 111–119. [Google Scholar] [CrossRef]

	



Corteen, R.S.; Dunn, D. Shock-associated words in a nonattended message: A test for momentary awareness. J. Exp. Psychol. 1974, 102, 11–43. [Google Scholar] [CrossRef]

	



Alter, A.L. Irresistible: The Rise of Addictive Technology and the Business of Keeping us Hooked; Penguin Press: New York, NY, USA, 2017. [Google Scholar]

	



Fabris, M.A.; Marengo, D.; Longobardi, C.; Settanni, M. Investigating the links between fear of missing out, social media addiction, and emotional symptoms in adolescence: The role of stress associated with neglect and negative reactions on social media. Addict. Behav. 2020, 106, 106364. [Google Scholar] [CrossRef] [PubMed]

	



Kuss, D.J.; Griffiths, M.D. Social Networking Sites and Addiction: Ten Lessons Learned. Int. J. Environ. Res. Public Health 2017, 14, 311. [Google Scholar] [CrossRef] [PubMed]

	



Harris, T. How Technology Hijacks People’s Minds—From a Magician and Google’s Design Ethicist. 19 May 2016. Available online: http://www.tristanharris.com/2016/05/how-technology-hijacks-peoples-minds%E2%80%8A-%E2%80%8Afrom-a-magician-and-googles-design-ethicist/ (accessed on 3 September 2019).

	



Galla, B.; Baelen, R.N.; Fiore, H.M.; Hutt, S.; Shenhav, A. Social Media Desire and Impulsiveness: Intensified by Self-Immersion, Reduced by Mindfulness. Psy.Ar.Xiv. 2018. Preprint. [Google Scholar] [CrossRef]

	



Ruiz-Palmero, J.; Sánchez-Rivas, E.; Gómez-García, M.; Sánchez-Vega, S. Future Teachers’ Smartphone Uses and Dependence. Educ. Sci. 2019, 9, 194. [Google Scholar] [CrossRef]

	



Ahmed, N. Generation Z’s Smartphone and Social Media Usage: A Survey”. J. Mass Commun. 2019, 9, 101–122. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Mechanisms of social media operation and effects on human attention.






Table 1. Mechanisms of social media operation and effects on human attention.





	
Mechanism

	
Stimulus

	
Affectation

	
Effect






	
Notifications

	
Systematic and overabundant auditory, visual, and sensory impulses

	
Attentional network saturation

	
Overalert state

Anxiety




	
Messages and posts

	
Audiovisual frequent, short, simple, diverse, interactive, and dynamic data

	
Constant attention breaks

	
Attentional dispersion




	
Fear of missing out (FoMO)

Oligopolistic control environment of attention

	
Apprehensive graphic and functional environment, and flow of information and interaction from the selection of topics and people of interest to the user to create a filiation relationship

	
Dependency

	
Anxiety

Stress




	
Likes and rewards

	
Social acceptance stimulus that reinforces the behavioral character resulting from the user’s interaction or publication

	
Assimilation and normalization of repeated consumption behaviors

	
Addiction




	
Source: Authors’ elaboration
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