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Streszczenie
Wprowadzenie: Dynamiczny rozwój nowych technologii, powszechny dostęp do internetu oraz globalizacja stanowią źródło bodźców, zarówno fizycznych jak i symbolicznych o niespotykanym dotąd zasięgu. Bodźce te mogą stanowić podstawę obiektywnej i uporczywej stymulacji prowadzącej do przeciążenia sensorycznego lub informacyjnego. 
Materiały i metody: Artykuł opiera się na przeglądzie literatury i danych statystycznych dotyczących problemu przeciążenia sensorycznego w powiązaniu z chorobami przewlekłymi w społeczno-gospodarczym kontekście. 
Wyniki: Nie ulega wątpliwości, że nadmierna stymulacja sensoryczna kumuluje stres informacyjny przejawiający się na poziomie fizjologicznym, emocjonalnym, psychicznym i behawioralnym. Progresja do stanu przewlekłego prowadzi na całym świecie do zwiększonej zachorowalności na zaburzenia psychiczne i ciężkie choroby somatyczne, a w konsekwencji do problemów społecznych i ekonomicznych. 
Wnioski: Ponieważ zakres i tempo przemian cywilizacyjnych ulegają przyspieszeniu, należy przewidywać, że zaburzenia psychiczne i somatyczne u podłoża stresu informacyjnego będą przejmowały coraz większy udział w wydatkach na opiekę zdrowotną. Powinno to skłaniać decydentów do wzmocnienia roli dalszej specjalizacji medycznej w zakresie leczenia objawów chorób cywilizacyjnych, w tym skutecznej profilaktyki zdrowotnej ukierunkowanej na równoważenie nadmiaru bodźców. Wydaje się zatem, że kwestia nadmiernej stymulacji, w tym w szczególności nadmiernej stymulacji informacyjnej, jest jednym z kluczowych wyzwań dla zdrowia publicznego w najbliższej przyszłości. 
Słowa kluczowe: koszty opieki zdrowotnej, przeciążenie sensoryczne, stres informacyjny, choroby cywilizacyjne, zdrowie psychiczne


Abstract 
Introduction: Dynamic development of the new technologies, common access to Internet and globalisation represent a source of physical and symbolic stimuli of unprecedented range. These stimuli lie at the bottom of objective and persistent overstimulation leading to sensory or information overload. 
Materials and methods: The article is based on a review of the literature and statistical data related to the problem of chronic diseases in a socio-economic context.
Results: The overstimulation constitutes the core area of the article. There is no doubt that information overstimulation accumulates information stress manifesting at the physiological, emotional, psychical and behavioural level. Progression to chronic condition leads globally to increased incidence of mental disorders and severe somatic diseases.
Conclusions: Since the range and rate of civilisation transformations tend to accelerate, it should be envisaged that mental and somatic disorders underlain by information stress will take up continuously increasing share of healthcare expenditures. This should call for highlighting the need for further medical specialisation in the field of treating the symptoms of diseases of affluence and primarily the need for the effective preventive healthcare focused on balancing the excess stimuli. The success lies in their effective filtering and management. It seems therefore that the issue of overstimulation, including in particular information overstimulation, is one of the key challenges for public health in near future.
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Diseases of affluence pose a serious threat to public health both in well-developed and developing countries. The main causes of death include coronary artery disease and cerebral apoplexy, which are responsible for nearly 17 million of deaths each year [1]. Notwithstanding the fact that as many as 422.7 million of people suffer from cardiovascular diseases (CVD) [2] almost twice as high population struggles with various mental disorders and substance addictions. The highest share suffers from anxiety disorders (264 million) and depression, for which statistical data demonstrate a continuously growing trend [3]. Though mental disorders may only temporarily destabilise functioning of an individual, they frequently last almost throughout the whole life and trigger negative effects in mentally ill persons as well as in family members and social environment. In some cases, they may even lead to suicidal behaviours [4]. Depression, which is considered the main cause of poor health condition and disability in the world [5] conduces also development of chronic somatic diseases and has a negative impact on their course and complicates treatment. In addition, depression is a common concomitant disorder in somatic and other mental diseases [6].
Total costs incurred in the EU-28 for mental diseases amounted in 2015 to EUR 600 billion, of which direct healthcare expenditures were EUR 190 billion [7]. In the United States, the projected cost of treatment of people with mental diseases and substance additions in 2020 will reach nearly USD 280.5 billion [8]. 
According to the World Health Organisation, the potential causes of mental disorders include individual attributes and behaviours, socio-economic determinants and environmental factors [9]. The last two categories are affected by a number of variables that can be defined with a common name: deficiency factors. These apply to insufficient access or complete inaccessibility of vital goods (e.g. low income, unavailability of basic services) and lack of satisfaction of essential needs, including safety (e.g. violence, discrimination, social inequalities). Considering the contemporary cultural and socio-economic determinants, it seems that excess has become a major issue for many countries. It covers such phenomena as overpopulation, urban development density and food overproduction as much as the behaviours (e.g. overwork, abuse of psychoactive substances), physical stimuli (e.g. chemical food additives) or excess information.
The aim of the study was to review the literature related thematically to the growing problem of public health, which is overstimulation stress, in connection with the analysis of socio-economic costs affecting the functioning of health care systems.
Discussion
The term of sensory overload (overstimulation phenomenon) found in the scientific literature is most frequently discussed with regard to specific health problems, occurrence of which results in deteriorated natural ability to filter the incoming stimuli. This is the case of among others posttraumatic stress disorder (PTSD), autism spectrum disorder (ASD) or schizophrenia [10]. Though certain authors characterise sensory overload by referring to the specifics of affecting stimuli, in most cases this term is identified with an individual, subjectively experienced insufficiency of perception [11]. 
The object of interest of this article is overstimulation phenomenon understood as generalised and objective property of external environment, in particular of social environment. It is specific for presence of stimuli, quantity, volume (rate and intensity) or quality (complexity, diversity and atypicality) of which exceeds the range enabling their processing and assimilation by an individual, leading in effect to negative consequences. Excess stimulation may affect one or several senses (e.g. vision or hearing) or even the whole system (e.g. nervous or digestive). It may derive from natural environment or occur in effect of civilisation progress.
According to the adopted hypothesis, overstimulation symptoms can be treated as identical with the symptoms of sensory overload. The latter are being characterised at all functioning stages of an individual. At mental level, they refer to perception, focus, concentration and thinking (formal and material) disorders, difficulties in making decisions, hyperactivity, irritability, negative emotions (fear, sadness), feeling of losing control and disorientation. At behavioural level, the symptoms manifest by evasive (e.g. withdrawal from social relationships) or aggressive behaviours, followed by increased probability of making mistakes. Furthermore, the symptoms are correlated with physiological reactions: increased heart rate and blood pressure, faster breathing, increased muscle tension, physical anxiety, exhaustion and sleeping disorders [11,12,13,14]. 
As we can see, these symptoms resemble an adaptive response triggered when exposed to stress, named “non-specific response of the body to any demand” in the Seyle’s conception [15]. In fact, overstimulation/overload symptoms are similar to stress symptoms, which is why speaking of information stress in the case of information overstimulation is reasonable.  
Dynamic development of the new technologies, common access to Internet and globalisation are phenomena imposing constantly increased focus needed to process vast number of stimuli and absorb new knowledge. Bawden pays also attention to the changing nature of professional work requiring cooperation and communication and change of attitude towards the source of information and searching for direct access instead of using proxies [16]. In each case, the recipient of information is affected both by its linguistic (semantic) and utility (pragmatic) load, which incorporates the emotional and social context. These factors lead to information overload which - similarly to sensory overload - is a potential stressor [17]. The Reuters report published as early as at the end of 20th century reveals that the managers employed in Great Britain, United States, Australia, Hong-Kong and Singapore pointed out at access to Internet as the source of information overload and attributed it with negative effects typical for chronic stress [14]. Since then, increment of information available in public space, also in Internet, has become avalanche. According to estimates, volume of information published only in social media between 2009 and 2020 will increase 44 times and reach 35 zettabytes (350007 bytes) [18].
Overstimulation and health – current state and future perspectives
Overstimulation, including in particular information overstimulation, becomes an increasingly common phenomenon in well-developed and developing countries. It is based on continuous inflow of stimuli that cannot be processed by an individual due to their volume, intensity and diversity. Objective overstimulation is therefore the core cause of sensory overload in mentally healthy people, apart from the following causes identified earlier: individual hypersensitivity, untypical stimulation, ineffective adaptation or disease [12]. In this approach, overstimulation does not depend on a subjective interpretation of an individual as in the case of typical potential stressors, although Scheydt at al. point out at reasonability of referring the negative effects of sensory overload to the relational stress theory by Lazarus. It is obvious that individual persons differ in how they adapt to stimulation (including excess stimulation), which may result from their individual predispositions (e.g. type of nervous system) or training. Nonetheless, we believe that negative effects of information overstimulation in the form of stress reaction are common and result from divergences between the brain evolution and civilisation development rates. The other researches also clearly associate information overload with mismatch between neuronal capacity of human brain and human knowledge expansion rate [19].
Studies on sensory overload, so far undertaken, focus mostly on the occurrence of this phenomenon in mentally ill subjects (e.g. with schizophrenia) [20], while the available results of laboratory tests performed on healthy subjects come from the 1970s [21]. Therefore, the position taken by S. Scheydt and I. Needham anticipating the need for studies in this area and specification of both the sensory overload definition and its diagnostic criteria [12]. At the same time, we call for including the comparative studies performed on the group of healthy subjects, which differ in access to information limited by advancement of civilisational development, including access to Internet. 
	Negative impact of stress on mental and somatic health has been confirmed [2,23,24]. In our opinion, there are grounds for treating information overstimulation as a kind of objective chronic stressor and for considering it an independent mental disorder risk factor. Persisting tension and anxiety, psychomotor agitation, insomnia, non-adaptive coping attempts (e.g. alcohol or drug abuse) being the effect of information stress may progress into clinical conditions, such as anxiety or depressive disorders or psychoactive substance addiction. 
Specific lifestyle, developed as a result of civilisation progress and accompanying stress encourages somatic disorders and issues, decreased immunity and, in long-term perspective, leads to development of chronic diseases called the diseases of affluence. This is, for example, the case of the main cause of death in the world – cardiovascular diseases. Stress is considered a significant risk factor in myocardial infarction and cerebral apoplexy, induced not only by bad habits or lifestyle, but for example by its effect on the endothelial functions, which results in neuroendocrine regulation disorders, haemostatic lesions, increased oxidative stress and inflammatory lesions [25].  There are also evidences that mental disorders (in particular depression) increase the risk of stroke [26] and myocardial infarction [27]. Thus, a question arises whether information stress can be considered the risk factors of cardiovascular and other chronic diseases development. We believe it can. The figure below presents the draft working model of relationships between overstimulation, sensory/information overload, stress (including information stress) and stress-induced mental and somatic disorders.

[image: C:\Users\Tomasz Holecki\Desktop\Zadania publikacyjne 2020\Frontiers in Public Health 2019\1. Monika\Drugie podejście\Wysłane do Integrative Psychological and Behavioral Science - 27.02.2020\Figure 1 - JPG.jpg]
Fig 1. Working model of relationships between information overstimulation, information overload, information stress and the risk of diseases of affluence development (Source: own, 2019).
The hypothesis described by this model requires confirmation by wide-scale scientific studies. In the past, the issue of health-related information overload has been explored mainly with regard to effectiveness of medical practitioners and other healthcare professionals performance (among other their decision-making processes) [28,29], medical practitioner – patient relations [15,30] and impact of excess health information on patient behaviours (e.g. searching for medical information in the Internet) [31]. Despite the fact that the consequences of information overstimulation affect not only individuals and become a public issue, which leads to general cost increase in terms of diagnostics and treatment of chronic diseases, mental disorders and absence at work, the issue of information overload and its health impact has been not sufficiently studied in the scientific environment. Overstimulation and its consequences for chronic diseases are among the most prevalent and costly health conditions. Nearly half of Americans suffer from at least one chronic condition, and the number is growing. Chronic diseases, such as cancer, diabetes, hypertension, stroke, heart disease, respiratory diseases, arthritis, obesity, and oral diseases can lead to hospitalization, long-term disability, reduced quality of life and, often, death [32].
The economic effects of chronic disease extend beyond the cost of health care. The increasing prevalence of chronic diseases reduces economic productivity through higher rates of absenteeism and poor job performance. A study by the Milken Institute, a nonpartisan think tank, found that the listed above most common chronic diseases cost the U.S. economy nearly $1.3 trillion annually, including $277 billion for treating chronic conditions and $1 trillion in lost productivity [33].
Conclusion
Since the range and rate of civilisation transformations tend to accelerate, it should be envisaged that mental and somatic disorders underlain by information stress will take up continuously increasing share of healthcare expenditures. This should call for highlighting the need for further medical specialisation in the field of treating the symptoms of diseases of affluence and primarily the need for the effective preventive healthcare focused on balancing the excess stimuli. The success lies in their effective filtering and management. It seems therefore that the issue of overstimulation, including in particular information overstimulation, is one of the key challenges for public health in near future.
Since the changes created by the globalization process will affect the broadly-understood socioeconomic areas of entire societies, integrated actions should be taken to systematically mitigate the anticipated threats. Detailed policies to counteract negative consequences should therefore be well planned and implemented early enough at the level of countries or areas of highly developed societies which these changes will affect at the earliest, and then also incorporated into systems with a lower level of socio-economic development.
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