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Introduction

Informational Overload: 
Essays and Visual Experiments

This project explores print on demand as a way of translating auto-
mated, digital content into a physical book. It focuses on information 
that is usually consumed quickly and forgotten just as fast, particularly 
weather data.
By slowing down constantly updated data and fixing it in print, the 
project reflects on our relationship to real-time information, the 
pressure to stay up to date, and the attempt to preserve something 
inherently temporary. Each book becomes a record of a moment that 
is already outdated.
The visual concept of the project is based on images generated 
through code. Live weather data is retrieved from APIs and directly 
influences the visual appearance of each page. The images are 
generated using weather forecasts with a maximum future range of 
sixteen days, emphasizing speculation, prediction, and the 
uncertainty of future information.
The publication combines essays addressing the speed of informa-
tion, real-time culture, and moments of delay and pause. These texts 
do not explain weather directly, but approach it conceptually, treating 
weather forecasts as an extreme example of real-time information.
Print on demand allows each copy to differ and makes change and 
obsolescence part of the work. The book is not intended as a final 
product, but as an experimental object shaped by data, time, and 
momentary conditions.
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1.                                            Introduction
With the digitalization of both work and private life, information is available in large 
quantities in digital form; we live in an “information society”1. It is possible to conveniently 
and actively access diverse information, and we also passively receive large amounts 
of information and messages. Despite the different channels of information, information 
is mostly consumed through screen displays. Bawden and Robinson2 refer to this phe-
nomenon as “homogenized diversity.” Currently, the amount of information that is created 
every two days is roughly equivalent to the amount of information that was created be-
tween the beginning of human civilization and the year 20033. The amount of information 
available has thus become excessive, but it is difficult to assess its quality. As a result, in-
formation overload has become a widespread problem. Indeed, information overload was 
cited as one of the most frequent stressors by 22.5% of respondents in a representative 
German sample4. The COVID-19 pandemic can be seen as a catalyst for these devel-
opments, and it seems likely that the resulting increased use of mobile working patterns, 
virtual meetings, and collaborative digital software will be permanent5.
Empirical evidence shows that information overload is positively related to strain and 
burnout6,7,8, and various health complaints9, and negatively related to job satisfaction10. 
Furthermore, information overload is associated with serious performance losses, espe-
cially in connection with disruptions and interruptions11,12. Finally, studies show that the 
quality of individuals’ decisions is affected by information overload13.
Given the relevance of information overload for the health and well-being of employees, 
as well as their performance outcomes, we provide a systematic review of preventive 
measures for information overload. Previous reviews on the topic of information over-
load aimed to identify the factors that influence information overload14,8 or to present the 
consequences of information overload8. Furthermore, a meta-analysis focused on infor-
mation characteristics as antecedents of information overload15. Although some review 
articles have examined the design or intervention options to counteract information over-
load, these are usually specific to one professional group (mainly medicine16).
Firstly, the aim of this review is to systematically describe the tools and interventions that 
can be used to manage information overload. The various recommendations and inter-
ventions are clustered according to the levels of the causes14 or sources15 of information 
overload. This clustering makes it possible to determine whether the recommendations 
address the amount of incoming information or, conversely, the handling of the incoming 
information. In addition, this study assesses the extent to which preventive measures are 
proposed in terms of behavioral versus design solutions.
Secondly, we aim to assess the current state of knowledge on design recommendations 
for information overload. We will also examine whether the guidelines and recommenda-
tions are concrete or still relatively vague and thus identify the areas in which knowledge 
deficits remain.

2.                      Theoretical classification and definitions
Several papers have already addressed the theoretical grouping of the factors that con-
tribute to information overload and the consequences of information overload14,15. These 
models thus provide a theoretical framework for the present review. In addition, cognitive 
load theory17 and media richness theory18 are often referred to in the literature on infor-
mation overload.
In their framework model of the concept of information overload, Eppler and Mengis sug-
gest that there are several interrelated causes of information overload: the characteristics 
of the person receiving the information, the characteristics of the information, tasks and 
processes, organizational processes, and information technology14. The resulting con-
sequences of information overload require the use of countermeasures, which, in turn, 
affect the causes of information overload. This process is circular, and all the aspects are 
interdependent14.
Cognitive load theory suggests that the human working memory is limited to approxi-
mately seven ± two units of information17. Accordingly, information overload occurs when 
the amount of information exceeds the working memory of the person receiving it15. Cog-
nitive load theory identifies three different categories of cognitive load: extraneous, intrin-
sic, and germane cognitive load. Extraneous cognitive load is influenced by the design of 
the information19. Intrinsic cognitive load results from the content of the information, such 
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as its complexity. Finally, germane cognitive load is the favorable, learning-enhancing 
cognitive load that results from focused engagement with the information. Ideally, this 
final form of cognitive load leads to the construction of schemata and mental models19.
Media richness theory also provides a theoretical framework for studying information 
overload. One of the goals of using information and communication technology (ICT) is to 
reduce the ambiguity of information18. Therefore, information richness, which refers to the 
extent to which information can change understanding in a given time interval18, should 
be considered in relation to information overload. In addition to the information itself, 
the various possible communication channels may also differ in their richness. Face-to-
face conversations are thought to be the richest form of communication, while letters or 
e-mails are less rich18,20. Cognitive load theory provides a precise definition of information 
overload, while the media richness theory better supports the development of design 
interventions. Against the background of these relevant theories, the terms used in this 
study can be defined.
Information overload is a topic that is relevant to many disciplines, including medicine, 
social sciences, marketing, computer science, education, and psychology21. This means 
that there is no single, universally accepted definition. In everyday language, information 
overload is often equated with receiving too much information14. According to Klausegger 
et al., a consistent feature of the various scientific definitions of information overload is 
that the amount of information is initially related to better performance or better decisions 
but that, above a certain amount of information, the effect changes, and the amount of in-
formation leads to worse outcomes (an inverted U-shaped relationship14,22). More specif-
ically, Klapp defined information overload as an excessive amount of information that the 
receiver can no longer process efficiently without distraction, stress, increased errors, or 
other costs that reduce the efficient use of the information23. Similarly, Eppler and Mengis 
argued that information overload occurs when the amount of information exceeds the 
processing capacity of the recipient14.
As mentioned above, information overload is closely related to the use of ICT and, 
therefore, also to the concept of technostress. Technostress can be defined as the stress 
experienced by individuals due to the use of ICTs24. Information overload and constant 
availability are the two main stressors caused by the use of ICTs25. Therefore, informa-
tion overload can be seen as a feature of technostress. Although this review focuses on 
information overload, it also includes primary studies that refer to both technostress and 
information overload. Five techno-stressors are commonly discussed in the technostress 
literature: techno-overload, techno-invasion, techno-complexity, techno-insecurity, and 
techno-uncertainty25. Factors with the potential to buffer the detrimental effects of tech-
no-stressors on employee well-being are discussed under the label of techno-
inhibitors24,26. Examples of techno-inhibitors are literacy, participation, or 
innovation support27,26.

3.                                                 Methods
3.1.                                        Search strategy
Following the recommendation by Methley et al. we used the PICO tool in order to define 
our keywords in both English and German28. As the discussion on information overload 
comes from several fields, many synonyms for information overload are used. To cover 
these, we included a large number of synonyms as outcomes in our search string, linked 
with an OR operator. As we are interested in methods and interventions to reduce infor-
mation overload, a further part of the search string refers to aspects that could be used 
as countermeasures against information overload. In order to also cover a wide range of 
potential countermeasures, we included “software” as a keyword beneath the more 
psychological aspects of intervention, training, workshops, or work and task design. In 
addition, to address individual strategies, we included the keyword “coping strategies.” As 
described, the focus of this review is on information overload in the workplace, so a third 
set of keywords defining the population was added to ensure the relevance of the search 
results to the workplace. In order not to narrow down the results further than 
necessary, keywords in the comparison category were omitted.
In the second step, we defined the databases to be searched. We searched the scientific 
databases Web of Science, Ebscohost, Medline, PsycInfo, and PsycArticles using com-
plete search strings with Boolean operators. With the aim of including the applied 
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Inclusion and exclusion criteria

Intervention and design approaches

literature, we also searched other practice-oriented databases, including PSYNDEX 
Interventions, Rehadat, Arbeitssicherheit.de, publications of the Federal Institute for 
Occupational Safety and Health (BAuA), and publications of the Verwaltungs 
-Berufsgenossenschaft (VBG). As most of these platforms do not allow searches using 
Boolean operators, all synonyms for information overload were used individually as 
keywords.
In the subsequent review process, we followed the PRISMA standards29 and accordingly 
recorded how many results were obtained from the literature searches conducted in this 
way. Following the literature search, all duplicates were removed, and two independent 
raters classified the search results as relevant or irrelevant to the research question on 
the basis of titles and abstracts (screening). The screening process itself was blinded. If 
the two raters disagreed about certain identified documents, a joint decision about 
inclusion or exclusion was made. We then read the full texts of the documents that were 
deemed relevant, which led to further exclusions if they did not fit the research question 
(suitability).
In the final step, we coded and categorized the content of the eligible documents. We 
recorded the level of the intervention (person, information, tasks and processes, organi-
zational processes, information technology), a precise description of the intervention, the 
type of article, the research question, the study design, the sample, the results, and the 
implications in terms of recommendations for action and the person who should 
implement them.

3.2.                            
Due to the rapid development of ICT, the time frame of the search was limited to the 
period from 2000 to 2021. We included the following: 1 evaluation studies on concrete 
interventions; 2 scientific studies allowing conclusions about design options for dealing 
with information overload; 3 studies on information quality; 4 studies on the design of 
work-relevant information to facilitate processing; 5 studies on knowledge manage-
ment with relevance for preventing information overload; 6 studies providing advice on 
workshop content at the individual level; and 7 studies presenting examples of specific 
software for managing large amounts of information. We excluded: 1 papers referring 
exclusively to multitasking without addressing information overload; 2 papers on ICT use 
outside working hours or information overload related to social media; 3 purely techni-
cal papers on data storage or methodological ICT solutions; 4 consumer research and 
customer communication studies, especially recommendation systems; and 5 occupa-
tion-specific design recommendations (e.g., librarians, molecular biologists, autonomous 
driving, studying and teaching, or patient-centered medical knowledge). A total of 1,054 
papers were extracted from the scientific databases, of which 72 were identified as suita-
ble after screening. From the practice-oriented databases, 259 papers were extracted, of 
which 15 were identified as suitable and included in the review.

3.3.                 
The causes of information overload can be found at the societal as well as the organiza-
tional and interpersonal levels. At the societal level, accelerated information production 
and rapid dissemination via the internet contribute to information overload. These soci-
etal aspects are difficult to influence through occupational health management.
At the organizational and interpersonal levels, information overload can be caused by 
five aspects: 1 information, 2 person, 3 tasks and processes, 4 organizational processes, 
and 5 information and communication technology14.
Information characteristics relevant to information overload include quantity, frequency, 
intensity, and quality. Other general characteristics of information may also play a role14. 
Graf and Antoni report that information complexity, ambiguity, novelty, and structure are 
particularly relevant15.
At the person level, characteristics of the individual receiving, processing, or communi-
cating information are relevant. Attitudes, qualifications, experience, competencies, skills, 
and motivation influence whether a given amount of information results in information 
overload14.
At the level of tasks and processes, information overload can arise from the work tasks 
themselves or from cooperation with others. Routine procedures reduce required 
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processing capacity, whereas complex and novel procedures increase the likelihood of 
information overload14.
Organizational processes include formal and informal work structures14. Changes in 
organizational processes and team structures may increase information load, whereas 
standardization and regulations can reduce the risk of information overload.
At the level of information and communication technology, both the choice of technol-
ogies and their use are relevant. The emergence of new technologies, such as wide-
spread e-mail use, plays a major role in information overload14. It is therefore crucial to 
leverage technological opportunities while minimizing associated risks.
These five levels serve as starting points for design options and interventions to address 
information overload. Accordingly, the results of this review are structured along these 
levels. Design recommendations at the person level are classified as behavioral 
prevention measures, while recommendations at the other four levels are considered 
structural prevention measures.

4.
4.1.    
According to Graf and Antoni, a distinction can be made between information quantity 
and information quality, and both are related to information overload15. Quantity is mainly 
understood as the objective amount of information. However, when subjective percep-
tions are considered, contradictory results emerge. Empirical studies suggest both 
positive and negative correlations between information quantity and information 
overload15. This indicates that subjective assessments are influenced by available 
resources and individuals’ ability to manage incoming information.
Positive correlation between the quantity of information and information overload, but 
at the same time some studies have reported a negative correlation between these two 
variables15. It can therefore be assumed that the subjective assessment of the quantity 
of information may be influenced by the available resources and the individual’s ability 
to manage the incoming information. The quality of information includes various aspects 
that contribute to the fit of the information to the needs of the person receiving it. These 
aspects include, for example, the complexity or relevance of the information.
With regard to the quantity of information, it should be noted that a large number of 
papers have described the use of various information technologies to reduce the quantity 
of information. Therefore, papers that mainly describe and evaluate these technologies 
and thus address the problem of high information quantity are included in the section on 
information technology.

4.1.1.    
Much of the literature on the presentation of information relates to the medical field. 
Indeed, the condition of critically ill patients can be affected if an important piece of 
information is overlooked, and time pressure is often high in medicine. Beasley et al.30 
showed that problems of complex “information chaos” are particularly relevant in the 
medical field. Information overload is often cited as one aspect, along with information 
deficits, information conflicts, and scattered or incorrect information. The following papers 
each address one or more of these aspects.
Based on 17 primary studies, Khairat et al.16 reported in their review that visualization 
dashboards reduce the time spent collecting data, the difficulty of the data collection pro-
cess, the cognitive load, the time to task completion, and the error rate. These 
visualization dashboards also improve situational awareness, adherence to evidence 
-based safety guidelines, ease of use, and navigation through the program. Therefore,
the presentation of selected critical patient data in a clear manner can be
recommended in
clinical settings. Another review with the same target group indicated that more than half
of the included peer-reviewed primary studies (12 out of 22) on dashboard implemen-
tation showed positive effects on outcomes such as patient health, process outcomes,
efficiency, and costs31. However, the authors reported that the empirical evidence on
the effectiveness of dashboard implementation in clinical settings is limited by the low to
moderate quality of the primary studies. It should also be noted that these studies rarely

Results
Level of information

Quality and presentation of information

7



considered information overload as an outcome.
Three other original studies also address the clinical application context. Patapovas et 
al.33 tested a clinical decision support system, but since the study did not implement a 
pre-and post-survey and did not include a controlled-randomized design, the results only 
permit the conclusion that the test users used the electronic patient record regularly. 
Ahmed et al.34 compared a new format for representing information with an established 
format. With the new format of representation (reduction, filtering, and better categori-
zation of patient data), the test subjects showed better performance, faster processing 
times, and most importantly also a lower task and information load. The study suggests 
that the reduction, filtering, and better categorization of patient data have a positive effect 
on reducing the effort required to process the information. Another dashboard for the 
clinical context was developed and tested by Tan et al.35 based on Toyota’s Andon Board. 
The dashboard extracts data from electronic patient records every minute and notifies 
clinicians of urgent orders (e.g., laboratory tests, medications, etc.), abnormal laboratory 
and radiology results, and infection alerts. Overall, the dashboard seems recommenda-
ble; in the study, it ensured efficient and safe work and was well accepted by the users. 
However, this empirical evidence is limited due to the lack of a control group.
In a different work context (an LED factory) but still with a similar approach, Wu et al.36 
used eye tracking to investigate three different levels of complexity in the presentation 
of technical information at the human-machine interface. The results showed that the 
time it took the subjects to fixate on the target object differed significantly depending 
on the complexity of the presented information. Specifically, fixation was fastest in the 
low complexity condition. Another finding was that the search patterns of novices were 
significantly more complex than those of experts. Furthermore, experts reported lower 
cognitive load than novices. Overall, these findings suggest that user interfaces should 
be designed to be as simple and clear as possible while still providing the necessary 
level of functionality. Furthermore, the same amount of information may have different 
effects depending on the professional experience of the individual. Indeed, Ries and 
Deml37 reported a similar conclusion in relation to the work of control room staff; they also 
proposed specific recommendations on how to optimize the presentation of information in 
the form of video recordings.
Wnuk et al.38 proposed a way to visualize the content and progress of a project. This 
tool, called FSC+ (Feature Survival Chart), is specifically aimed at the fields of business 
management or project management. The tool makes it possible to visualize the scope of 
a project and to show the dwell time of individual project steps in the project, thus 
facilitating project decision making. A test of the tool with 20 sample users showed that 
the interviewees were positive about the tool. However, the learning curve for using the 
tool was longer than expected. The study showed that the tool is more useful for people 
who need to work with large amounts of data and information, while the tool is less useful 
for people who only need an overview of a limited number of project steps. The study 
provides weak evidence that the FSC+ tool can be used in project management and pro-
ject leadership to reduce information overload.
Roy et al.39 addressed the question of how to increase management’s knowledge of pro-
cesses within the organization without leading to information overload. Based on an 
unsystematic review, the authors proposed the following solutions at the knowledge 
level: the use of summaries, comments by experts, indicators, and priority setting, the 
distribution of information over time, and the visualization of information. Solutions based 
on the use of digital media were as follows: the use of search engines, blogs, dash-
boards, news and updates, notes and virtual bookmarks, and alerts. In addition, with the 
aim of providing relevant information to decision makers in companies, Dzokoto et al.40 
proposed a “SMART Push System” based on a literature review. This system actively 
suggests the relevant documents or content to decision-makers, taking into account all 
the available information and contextual knowledge, without them having to actively 
request the information. However, this article was only a conceptual work.
Riener and Ferscha41 took a different approach, initially independent of the work con-
text. They proposed the use of tactile stimuli to relieve the visual and auditory sensory 
channels. Their study focused exclusively on spatial orientation and tested the use of a 
vibrotactile belt to inform subjects about the spatial distance to a target object. Based on 
the results of the study, we cautiously conclude that it may be useful to use tactile stimuli 
to convey information. However, the participants only showed a learning effect when they 
were informed about the accuracy of their distance estimations, whereas their estimation 
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performance deteriorated when no feedback was provided.

4.1.2. 
Shah et al.42 examined the quantity of information sent to primary care providers through 
the Department of Veterans Affairs in the US. They also looked at new regulations to filter 
the information sent, as well as staff training on how to individually enable and disable 
certain types of messages. The study showed that the number of daily messages could 
be reduced with these policies, but no concrete impact or evaluation of the staff training 
was reported. It should also be noted that there was no control group and that the 
implementation of the intervention varied between regions.
Another study in the clinical work context by Pickering et al.43 examined the information 
used by intensive care unit (ICU) staff when a new patient is admitted. The aim of the 
study was to identify the type of information that needs to be prioritized in the ICU. To 
answer this question, observations and interviews were conducted over 1.5 years in 
three different ICUs. Out of a total of 51 different clinical information concepts, an aver-
age of 11 concepts were used when a single patient was admitted. The four most 
commonly used concepts were heart rate, oxygen saturation, respiration, and blood 
pressure, and each was used in more than half of the admissions. The study suggests 
that when a patient is transferred to the ICU, certain information should be presented in 
a prioritized manner. Access to other information should not be prevented, but the most 
commonly used categories of information should be presented in a clear and 
concise manner.
Another approach to reducing the amount of information or helping individuals remember 
the most important information was examined in a Cochrane systematic review by Arditi 
et al.44. They focused on computer-generated reminders provided in paper to healthcare 
professionals. The data from 34 individual studies showed that this form of intervention 
significantly improved the quality of care. There was also weak evidence that patient 
outcomes could be positively influenced by these reminders. However, the extent to 
which this intervention could reduce information overload for health professionals was 
not investigated.

4.1.3. 
Empirical evidence on the quantity and quality of information to reduce information 
overload focuses mainly on the digital representation of information. When designing 
software, it is important to ensure that the amount of information presented is manage-
able and customizable. At the same time, in the software, it should be possible to intui-
tively access background information that is not visible at first glance. Design principles 
and design laws should also be considered. Although the studies to date are of relatively 
moderate quality (e.g., few have used a randomized control group design) and mainly 
relate to the medical field, the findings are also applicable to other professional groups 
for whom it is essential to have important information presented as clearly as possible 
(e.g., employees in control rooms or managers). Based on the literature presented here, 
the use of dashboards appears to be recommended.

4.2. 
At the individual level, the literature included in this review offers some advice on how to 
manage information and information overload in general. Specifically, information over-
load can be addressed at the personal level through education. Furthermore, we present 
recommendations on how to deal with e-mail and the Internet in general. The following 
section also includes suggestions on how to actively manage the boundaries between 
work and leisure time and the workplace itself.

4.2.1.
Information overload should be recognized as early as possible45 and proactively 
addressed at the individual level46. Landale46 presented a three-step approach that can 
be applied by individuals in combination with memory training: Receive and evaluate the 
document and decide whether to read it, delegate it, or ignore it. Gain an initial under-
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standing of the document and decide whether to read it in detail and, if so, how quickly 
and how deeply. Adapt the new knowledge. Similarly, Warbington47 recommended that 
when receiving information, one should first clarify the goal one is trying to achieve, from 
which the importance of different pieces of information can be assessed. Accordingly, a 
survey of 124 managers by Farhoomand and Drury48 and an editorial by Kluge et al.49 
suggest that filtering information is seen as a helpful measure against information over-
load. This filtering can be achieved, for example, by suppressing, deleting, or selecting 
irrelevant information49. In the process of filtering or screening, according to Farhoomand 
and Drury48, delegating work is also an option, and this delegation should be directed not 
only to colleagues but also, if possible, to digital agents49. Finally, prioritizing information 
can also be a helpful action to manage information overload48.
Mindfulness also plays a role in managing information overload, and according to an 
unsystematic review by Stich et al.50, mindfulness skills should be developed in order to 
manage e-mail-related information overload. Mindfulness can be assessed and improved 
through questionnaires that measure and provide feedback on the level of strain 
experienced by information overload or attitudes toward ICT.

4.2.2. 
At the individual level, previous studies have recommended attending training to reduce 
and prevent information overload51,52, with companies in particular being encouraged to 
invest in such training for their employees. However, Pfaffinger et al.53 also suggest that 
individuals should proactively demand further training opportunities.
A review by Antoni and Ellwart17 made it clear that individuals are able to process a large 
amount of complex information if they have the competencies to use modern ICT. These 
skills should be trained through further education, for example, on the functionalities of 
these technologies. Furthermore, according to Nagarajah54, the introduction of new tech-
nologies should be accompanied by adequate training in order to prevent technostress.
Specifically, in addition to the training in digital skills51,55, the literature recommends 
improving media and information literacy56,57,51. With regard to the use of software, this 
literacy includes, for example, learning helpful but often unknown functions of the 
software56.
Based on a case study, Cheuk58 also suggested that information literacy is a human 
resource development issue in four dimensions: Skillful use of information at a strategic 
level. Organization and control of information. Knowledge of access and tools. Linking of 
finding and using information. In addition, individuals should be taught appropriate work 
strategies to deal with information overload, such as how to manage large amounts of 
information56. These strategies could include improving self- and time management, as 
these are effective measures against information overload56,51.
According to a quantitative study by Yener et al.59, in addition to training in time man-
agement, technological self-efficacy training could also counteract the negative effects 
of technostress on burnout and performance. Mahapatra and Pati60 highlighted that 
techno-invasion and techno-insecurity are also positively related to burnout, while the 
latter mediates the relationship between techno-complexity and burnout60. Therefore, 
techno-insecurity and perceived techno-complexity should also be addressed in training 
measures. The study by Le Roux and Botha61 provides a complementary reference to 
these findings, as their work showed that perceived techno-complexity and techno-uncer-
tainty increase with age. Consequently, training in this area should be provided to older 
employees in particular.
Zhao et al.62 suggested further avenues for interventions to address information overload. 
First, problem-focused coping (e.g., performing a cognitive assessment of technostress 
and seeking instrumental support) is helpful in alleviating information overload. Second, 
training in emotion-focused coping or venting is also recommended. Based on this, Beck-
er et al.63 found in a quantitative study with 3,363 knowledge workers from Germany that 
coping strategies reduced the negative indirect relationship between technostress and 
performance mediated by exhaustion. Therefore, the authors recommend that differ-
ent coping strategies should be trained. Although both dysfunctional (avoidance of the 
problem) and active-functional (including problem-focused and emotion-focused coping) 
coping strategies reduce the strain caused by techno-stressors, the negative long-term 
consequences of dysfunctional coping should be explained to individuals, and in 
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particular, active-functional strategies should be part of further training measures.
A cross-sectional study by Yin et al.64 focused on the timeliness of information process-
ing, which refers to the perceived support for timely information provided by mobile ICT. 
Their study found that the timeliness of information processing reinforces the negative 
relationship between information overload and job satisfaction and is therefore not 
recommended as a coping mechanism.
Based on their qualitative and quantitative study results, Moser et al.65 developed an 
exemplary training concept to be applied at the personal level, including the following 
aspects: know-how, efficient handling of information overload, time management 
methods, and training on e-mail programs. The training was highly accepted by the 
participants, led to an increase in knowledge, and reduced the participants’ feeling of 
information overload.
In a quantitative intervention study, Soucek and Moser66 examined a training intervention 
to explain the use of modern ICT, and their results showed that e-mail communication 
could be improved by training in media literacy, individual work processes, and knowl-
edge of the principles of e-mail communication. According to Bundesanstalt für Arbeitss-
chutz und Arbeitsmedizin BAuA56 and Stich et al.50, training-based interventions in 
relation to e-mail use should also include “netiquette” (i.e., topics such as virtual 
politeness, respect, and commitment). With regard to training on e-mail use, Antoni and 
Ellwart17 further noted that individuals should be made aware of the negative effects of 
e-mail interruptions and should be presented with concrete techniques for managing 
e-mails efficiently. For example, setting fixed times for processing e-mails can be helpful.
A concrete example of an intervention that has already been developed and evaluated is 
the training program of the initiative “New Quality of Work,” which includes modules on 
the organizing of incoming mail, processing and managing e-mails, and designing 
correspondence56. According to Moser and Soucek67, a needs analysis is required before 
a training intervention should be offered in a company. Ultimately, a shared e-mail culture 
can be developed through joint participation in the program.
De Bruin et al.68 showed a positive effect of mindfulness training with regard to stress 
(measured by the Perceived Stress Scale). However, a positive effect of mindfulness 
training specifically on information overload cannot be inferred from these findings. 
According to an interview study by Camargo69, other creative solutions, such as learning 
videos or presentations, can also contribute to the further training of employees in 
relation to managing information overload.

4.2.3. 
According to Drössler et al.51, managing e-mails poses a challenge for employees in 
terms of information overload. Indeed, both individuals and organizations should take 
responsibility for implementing measures to address this issue, which can be done by 
creating a detailed information culture in the company and clear internal company regula-
tions, such as communication and e-mail guidelines56,70,51,50,52. Soucek66 also recommend-
ed structuring and managing the inbox, scheduling e-mail communication, and using 
e-mail correspondence in a manner appropriate to the medium.
Clear articulation of concerns related to task objectives is considered important in e-mail 
communication. Furthermore, in order to avoid unnecessary communication, it should 
be made clear whether further action is required as a result of the e-mail sent and, if so, 
what form this action is expected to take (e.g., how quickly a response is expected)71,70. 
In addition, the necessity of the information should be questioned before sending an 
e-mail communication, and e-mails should only be sent to relevant recipients72. Standard 
templates can be used to reduce the effort required to formulate e-mails71. Furthermore, 
the group of people to whom the information is disseminated should be limited by avoid-
ing the use of carbon copies CC and forwarding e-mails71,70,51, the amount of information 
disseminated by e-mail should be kept as small as possible, and large attachments 
should be avoided71. So-called “buck-passing” (i.e., passing on a task to another person 
by forwarding an e-mail) should be avoided70, but blind copying BCC should be retained 
if deemed appropriate, as there are usually good reasons for using this functionality. 
However, duplicate communication through multiple channels should be avoided51. 
Individuals should refrain from regular follow-up e-mails70 and instead consider other 
methods of communication, such as face-to-face contact instead of e-mail69,71,51. In 
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addition to individual strategies, such as skimming (reading quickly to get a general 
overview), automated filters in the inbox can also be helpful for recipients of large 
amounts of e-mail information72. Indeed, developing rules and filters and integrating them 
into one’s e-mail use can help separate important e-mails from irrelevant information, 
such as spam69. Ramsay and Renaud70 recommend ignoring or deleting potentially risky 
e-mails as a measure against information overload. This approach is particularly useful 
when virus-laden content is suspected.
To counteract the accumulation of information, subscriptions to automated services such 
as newsletters or newsfeeds should be made selectively51. Similarly, individuals should 
also inform their colleagues directly if they do not need information sent via their e-mail 
distribution lists69.
To protect individuals from compulsive e-mail checking, Ramsay and Renaud70 recom-
mended two strategies. First, colleagues should accept that individuals have different 
ways of managing e-mails in terms of how often they read them. Second, individuals 
should free themselves from the expectation that e-mails should be answered outside of 
work hours, thus allowing them to make a clear distinction between work and 
private life69.

4.2.4.                          
A report by the Bundesanstalt für Arbeitsschutz und Arbeitsmedizin (BAuA)71 provides 
concrete recommendations on how to manage the Internet in general. In particular, the 
use of meaningful and concise search terms is recommended to significantly reduce the 
number of search results. In addition, the topics of documents and materials from the 
internet should be checked immediately to eliminate information that is not relevant. The 
basic principle of these recommendations is to identify only as many documents on a 
topic as can be processed in a reasonable amount of time. According to the authors, a 
clear filing system can help navigate through the information. Furthermore, when working 
with the Internet, direct communication with colleagues about the perceived importance 
and relevance of various documents can also reduce one’s own information overload71. 
Finally, a systematic review by Drössler et al.51 suggested that active information 
searches should be used instead of push notifications.

4.2.5. 
Pfaffinger et al.53 report that active workplace design and boundary management can 
be helpful against information overload. In fact, an interview study by Camargo69 with 17 
employees in the “high technology” sector also found that separating work and private life 
can reduce the stress caused by e-mails.
Soucek and Moser66 recommended self-management techniques, such as prioritizing 
and sequencing tasks according to one’s needs, to improve individual workflows. For 
example, managing e-mails should be integrated into an individual’s daily schedule at a 
time that makes sense for them.
Bundesanstalt für Arbeitsschutz und Arbeitsmedizin (BAuA)71 recommends actively creat-
ing time for breaks and reducing interruptions during these times, which can be achieved, 
for example, by switching off the incoming notifications for e-mails51. Finally, to reduce 
technostress, no e-mails should be processed or sent outside of working hours73.

4.2.6.                             
At the individual level, several studies have recommended that individuals participate in 
training interventions that, in addition to supporting the development of general 
competencies such as self- and time management, should improve their competencies in 
managing ICT and the software used in the company. However, there is a lack of meth-
odologically sound empirical studies that test the effectiveness of the proposed inter-
vention approaches. In fact, we identified only two evaluated interventions that reduced 
subjective information overload among participants, but these studies did not include 
any objective measures. In terms of avoiding information overload, e-mail management 
seems to be particularly challenging. In addition to participating in training, studies have 
suggested concrete actions that individuals can take to counteract information overload. 
An example is to organize one’s workplace in a way that supports the setting and 
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maintaining of boundaries between work and private life and creates free spaces and 
breaks. It should be noted that while the advice for individuals is presented at the 
individual level, the support of the company in the implementation of these strategies is 
elementary. For example, the company’s regulations, the corporate culture, or human 
resource development policies may be important in helping employees manage 
information overload. Figure 2 provides an overview of the suggested content for training.

4.3. 
At the task and process level, it may be useful to standardize certain procedures to 
address information overload15. Piecha and Hacker74 and Piecha75 presented a detailed 
report on a multi-year multi-method research project on information overload. The aim 
of the report was to identify approaches to managing a large amount of information 
transmitted through ICT at work in a non-overwhelming way. From their systematic field 
studies, the authors derived several recommendations. These include the needs-based 
design of the media landscape, the regulation of organizational information flows, the 
adequate measurement of time when working with digital media, the reduction of 
parallelism and diversity of tasks, the development of employees and managers, and the 
individual planning of work74.
In addition, Stadin et al.52 interviewed 20 health care managers in Sweden using the 
critical incident method. The negative aspects of digital communication mentioned were 
high workload, the invasion of privacy, and negative feelings, for example fear of miss-
ing something in the e-mail inbox. Promoting digital literacy, designing ICT according to 
needs, and redistributing work and ICT systems were mentioned as possible solutions to 
the negative aspects of digital communication. Furthermore, e-mail culture, support from 
colleagues, individual resources such as routines and structures, individual competen-
cies such as learning by doing or preparation, and organizational resources such as IT 
support were mentioned as important aspects in dealing with information overload.
Stich et al.50 highlighted the negative consequences of excessive use of digital informa-
tion technology and ICT: technology overload, interruptions, multitasking, work-home 
interference, and cyber deviance. The following process recommendations were made 
to address these issues: first, establish clear policies on ICT use, for example blocking 
e-mail traffic outside working hours, switching from e-mail to an internal social network, 
establishing policies against cyberbullying or regarding ICT use in general; second, im-
plement individual interventions; third, create individual mindfulness, for example 
measure and provide feedback on the level of technostress or attitude toward ICT 
through surveys; fourth, create mindfulness toward colleagues, which is a particular 
responsibility of managers, but colleagues should also be asked which communication 
channels they prefer.
Bordi et al.76 introduced the term information ergonomics, focusing on the workload 
induced by information-intensive tasks. In their study, discussions in several focus groups 
with a total of 36 employees, including insurance and financial service providers, were 
qualitatively evaluated. The following aspects were identified in the discussions: the 
establishment of common rules or etiquette, quiet times, training in the use of tools, and 
prioritization.
In their editorial, Kluge et al.50 discussed the filtering of information as a measure to 
address information overload. They also emphasized that tasks can be delegated from 
humans to digital agents and that management information systems and interactive 
assistance systems can be used to reduce information overload. Effective measures also 
include organizational unlearning, which refers to forgetting information that is no longer 
relevant.
Okolo et al.77 conducted a cross-sectional study with 319 bank employees in Nigeria to 
examine the indirect relationship between job-related resources according to the Job 
Characteristics Model, that is task feedback, task autonomy, task significance, task
 identity, and skill variety, and work engagement mediated by the experience of techno- 
stress. Technostressors, namely overload, complexity, and invasion, could be catego-
rized as challenging demands, defined as a demand that shows motivational effects in 
addition to being straining. Activity resources showed a positive indirect relationship with 
work engagement mediated by technostress. Concrete recommendations for action 
cannot be derived from this study, but the indication that experienced technostress may 
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have the potential to act as a challenge suggests that motivational gains may be derived 
from technostress under certain conditions.
Oldroyd and Morris78 focused on a specific group of employees, the so-called high 
performers or stars, whose productivity can be up to ten times higher than the average 
in an occupational field. Such stars tend to be very well connected socially, which means 
that the amount of communication and thus the information load they experience is 
very high. To maintain the productivity of such stars, the authors suggest, among other 
things, training in the ability to distinguish between useful and superfluous information, 
the formation of schemas to support long-term memory, decision latitude, supportive 
colleagues, reducing the breadth of the social network while increasing the density, and 
distributing standardized information to the entire network instead of individualized 
information.
The authors also made other recommendations at the organizational level: clarify where 
information can be found, increase the cost of sharing information, use information 
systems to contextualize information and make it more useful to employees, create spe-
cial knowledge-sharing positions for star employees, and encourage relationships with 
other star employees. Some of these recommendations do not appear to be limited to 
star employees.

4.3.1. 
Ellwart et al.79 evaluated an online intervention for structuring teamwork (STROTA), 
which was shown to reduce information overload. In the STROTA intervention, team 
members are first encouraged to analyze the current situation with regard to the triggers 
and conditions of experienced information overload in a structured way. Then, a facilitat-
ed team discussion creates a shared mental model and situational awareness (team 
situation awareness), and the team develops concrete goals and plans (team 
adaptation).
Based on interviews with 10 emergency responders with leadership roles, Norri-
Sederholm et al.80 also emphasized the importance of situational awareness, which 
depends on having relevant information available. Paul and Nazareth81 used a group 
support system to regulate the flow of information within a team, helping them to process 
information effectively despite high complexity. As an intervention, the groups were given 
access to aggregated information from the work of previous groups engaged in a 
similar decision situation. In terms of the results, the provision of a decision scheme 
cannot be unconditionally recommended, as the expected effect, namely a higher thres-
hold for the occurrence of information overload, did not occur. Instead, the relationship 
between information complexity, time pressure, and time to decision changed fundamen-
tally to a U-shaped relationship in the treatment group. Specifically, at high levels of 
information complexity, the decision time was longer when the decision scheme was 
available to the group. Therefore, the advantages of having a schematic summary of 
information are only relevant for information of medium complexity.
Wang et al.82 investigated how an adaptive awareness system for shared virtual work-
spaces can be technically implemented and how its comprehensibility and usefulness 
can be evaluated by testers. The goal of this study was to present a system to reduce the 
information load of digital collaboration. However, this study provides only weak evidence 
that the automatic adjustment of notification rules can be useful in virtual collaboration, 
because information load and information overload were not considered as outcomes.
The results of a study by Bergström et al.83 suggest that applying the theoretical basis of 
the coordination of joint activities is a promising way to develop a contrasting perspective 
of the factors that allow teams to maintain control in escalating situations. In a simulation 
in this study, both lay and expert teams were confronted with an escalating emergency 
situation on a ship. A key finding of the work was that in such highly complex situations, 
information must be prioritized and filtered to avoid information overload.
Ferreira et al.84 also aimed to address the problem of information overload in synchro-
nous group work. The authors experimentally examined team performance in a brain-
storming task under the conditions “without attention management,” where one team 
member’s ideas were sent directly to all the group members, and “with attention manage-
ment,” where team information was sent only when the team member was not currently 
working individually. The use of attention management resulted in better team 
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performance in terms of the number of ideas generated, although the generalizability to 
other types of team tasks is unclear.
Stich et al.50 found that creating mindfulness toward colleagues can be helpful in 
reducing information overload, for example, inquiring about which communication 
channels colleagues prefer. The authors suggested that leaders should take 
responsibility for this collegial mindfulness. In meetings, it can be helpful to establish 
rules for the use of digital media, such as turning off notification signals during 
meetings51.

4.3.2. 
Only a few papers have reported suggestions for leaders to reduce information overload. 
For example, Becker60 conducted interviews with 12 managers in the health care sector, 
and based on the results, the author suggested limiting organizational priorities, creating 
clarity about project responsibilities and decision-making, organizing fewer and better 
-structured meetings, and establishing guidelines for the use of technology.
Spagnoli et al.85 reported that workaholism and authoritarian leadership were positively 
correlated with experienced technostress. Specifically, for employees who worked exclu-
sively from home, authoritarian leadership strengthened the relationship between 
workaholism and technostress.
Based on her own experience as a trainer and coach, Mill86 presented ideas and 
strategies for managers to introduce training and other measures to reduce work stress-
ors related to information overload and ICT use and to promote a positive work culture. 
In her view, these strategies should include effective communication, training for employ-
ee development, coaching, mentoring, and good leadership and inspiration, which can all 
positively influence the work culture and, thus, lead to improved health and well-being.

4.3.3. 
In general, measures for stress-optimized work design have been proposed for the area 
of tasks and processes. Information overload is often associated with other quantitative 
and qualitative stressors, such as time pressure, high workload, interruptions, or role 
ambiguity. Although the causal direction of these relationships is not clear, a reduction in 
the accompanying stressors seems to contribute to a reduction in perceived information 
overload or technostress. Similar to the personal level, many proposals at the task and 
process level include approaches to increase the competence of individuals in dealing 
with digital information technologies. Additional support services (IT support, supervision) 
are also seen as helpful. The establishment of common rules (etiquette in dealing with 
ICT) has been mentioned several times in the literature as a worthwhile approach to 
reduce information overload. At the team level, the establishment of situational aware-
ness (attentiveness to the situation) and shared mental models have been suggested. In 
addition, assistance systems for filtering and prioritizing information have been 
mentioned as starting points for dealing with information overload. Recommendations 
regarding leadership remain relatively superficial; a supportive and constructive lead-
ership style is considered favorable, whereas an authoritarian or destructive leadership 
style tends to be unfavorable with respect to technostress and information overload74–86.

4.4. 
At the level of organizational process design, behavioral and action guidelines can be 
introduced to address information overload87. The strategic use of internal communi-
cation can reduce the risk of information overload88. However, corporate culture is also 
a relevant factor89. Organizations can influence the way information is distributed and 
ensure that employees receive only relevant, prioritized information. Policies and norms 
for ICT use, clear responsibilities, and structured workflows can all contribute to reducing 
information overload. Additionally, tools and systems should be designed to support both 
filtering and prioritization of information at the organizational level. Organizational training 
and continuous support for employees are crucial for helping them manage high volumes 
of information effectively. Finally, leadership and management practices that emphasize 
clarity, support, and structured communication further strengthen organizational 
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resilience against information overload74–89.
Farhoomand and Drury (2002) interviewed 124 managers in different countries about 
their experiences and approaches to information overload. Among other things, the 
managers mentioned the following: 1) identifying the dimensions of information overload 
(extent, irrelevant information, time constraints, variety of information channels) to 
provide targeted support to affected employees; 2) providing better tools and techniques 
to process information from internal and external sources; and 3) ensuring flatter 
hierarchies in combination with intelligent IT within the organizational structure90.
In a cross-sectional questionnaire study, Florkowski (2019) examined associations 
between organizational policies and technology-related stress experiences, uncertainty, 
and job satisfaction in managers from 169 human resources (HR) departments in the 
US. The managers highlighted the importance of expectation management in technology 
use in HR and recommended continuous adaptation of the organizational climate regard-
ing flexibility, risk-taking, evidence-based experimentation, and support for innovation91.
Gaudioso et al. (2017) tested a serial mediation model and showed the indirect effects of 
techno-invasion via work–family conflict and of techno-overload via distress and coping 
(adaptive vs. maladaptive) on exhaustion. They recommended eliminating maladaptive 
coping strategies, developing adaptive strategies, increasing awareness of technology 
use, removing barriers (training, work design, reward systems, peer pressure, technical 
support), avoiding e-mails outside working hours, and improving organizational culture92.
Pfaffinger et al. (2020) suggested, based on interviews with 26 employees from different 
countries, a wide array of measures to reduce information overload: investing in IT 
security, structured communication, effective introduction of new technologies, develop-
ing new work concepts, clarifying expectations regarding flexibility, ensuring compliance 
with work regulations, implementing ergonomics in home offices, providing technical 
support, helpdesks, training for managers and employees. At the societal level, they also 
recommended participation, public training, high-speed Internet for mobile phones, 
regulating surveillance, protecting data rights, legal frameworks for work–life separation, 
and infrastructure support93.
Soucek (2017) examined e-mail communication agreements in organizations and found 
that company-wide agreements were most common and helpful, particularly intra-       
departmental agreements. Stich et al. (2018) further recommended clear ICT guidelines, 
including blocking e-mail traffic outside work hours, shifting from e-mail to internal 
networks, and establishing anti-cyberbullying policies94.

4.4.1. 
Recommendations at this level overlap with those at the level of tasks and processes. 
Participatory development of policies, corporate culture regarding ICT use, technical 
assistance systems, and promotion of competence in digital technologies are 
emphasized90–94.

4.5. 
Media richness theory highlights that the appropriate choice of technology affects 
information transmission95. At this level, filters, algorithms that summarize or extract 
information, and automated monitoring tasks are relevant.

4.5.1. 
Introducing new or changing ICT can be a stressor96. Technology richness should match 
the information type (face-to-face for complex relational info, e-mail for simple coordina-
tion)97. ICT can facilitate team processes, reduce errors, and improve workflow if 
properly implemented98. Filtering capabilities, tagging, context management, and seman-
tic technologies are suggested to reduce information overload99–101. Semantic knowledge 
management systems allow automated text processing and efficient keyword searches 
to prevent overload, although direct evidence for reduced overload is limited101.
Celi et al. (2014) proposed ten recommendations for medical data systems: automatic 
integration, historical data collection, diagnostic suggestions, machine learning, customi-
zation, data aggregation, best practice reporting, changeability, new data integration, and 
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prototype testing102. Heimdall, an R-based tool for extracting relevant patient information, 
has been functionally evaluated but not yet in practice103. Stress-sensitive IT systems 
should prioritize user needs and provide recommendations only when requested104.

4.5.2. 
Decision support systems with higher autonomy can reduce information load but may 
increase technostress and reduce intention to use if not carefully implemented105. 
Clinical decision support can improve performance in pediatric ICUs, but careful 
selection is necessary to avoid negative consequences106,107.

4.5.3. 
Algorithms can identify actions, required responses, and tasks within e-mails or summa-
rize texts to facilitate comprehension108,109.

4.5.4. 
Algorithms have been proposed for surveillance, IT security, and traffic monitoring to 
reduce unnecessary alerts110–112. Clinical applications such as HAIL improved nurses’ 
response times to alarms without affecting other tasks, suggesting potential to reduce 
information overload113. Automated alarms can improve patient care if users are trained 
and systems are optimized to reduce false alarms114.

4.5.5. Summary: use of information and communication technology
Technological solutions should prioritize user needs to minimize technostress. 
Recommended interventions include tagging, filters, decision support systems, text-
summarizing algorithms, and automated monitoring, though empirical evaluation is 
limited. Ensuring autonomy and usability is key to avoid adding to information 
overload95–114.

5. 
Empirical research largely examines predictors and consequences of information over-
load. However, practical workplace interventions can be derived, focusing on reducing 
cognitive, time, and technostress burdens. Figure 3 summarizes key recommendations 
across the five levels115.

5.1. 
Information design: studies focus on quality and quantity of information. In healthcare, 
visualization dashboards reduce cognitive load and improve situational awareness but 
direct evidence of reducing overload is limited. Well-designed electronic patient records 
also show benefits116–119.
Implementation considerations: differences in professional experience, context, and indi-
vidual capacity must be considered when introducing dashboards or ICT systems.
Information processing differs according to work experience120,121 and the information 
needs of different task areas122. Overall, few studies have examined interventions to pre-
vent information overload at the level of information design. General recommendations 
for information design can be found in guidelines for display design or more broadly in 
software ergonomics.
A relatively large number of measures to reduce information overload relate to the 
personal level. These include managing e-mails and Internet use, personnel training, and 
coping strategies to mitigate negative effects of experienced information overload. Train-
ing approaches may involve software solutions and the development of competencies 
such as digital literacy, information literacy, media competence, and self- and time-man-
agement123. Recommendations at the individual level overlap with literacy as a techno- 
stress inhibitor124. Concrete training concepts are described in Moser et al. (2002) and 
in the “New Quality of Work” initiative15. However, methodologically robust evaluations 
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of these training approaches are largely absent. Existing evaluations have not assessed 
reductions in actual information overload. E-mail and Internet recommendations include 
negotiating and formulating clear organizational rules and individual strategies for e-mail 
management. Other approaches at the personal level involve creating active boundaries 
between work and leisure and improving time- and self-management.
At the task and process level, Piecha and Hacker (2020) developed numerous 
recommendations based on a multi-method research project. Empirical evaluation of 
these measures remains limited, with the exception of the online teamwork intervention 
STROTA (Ellwart et al., 2015), which reduced information overload in the intervention 
group. Promoting situational awareness is recommended for managing complex 
information, and filtering and prioritizing information is particularly relevant in complex 
decision-making situations125,126. Constructive and supportive leadership is discussed as 
a resource for coping with work-related stress, though concrete intervention programs for 
managers are lacking.
At the organizational level, interventions overlap with other levels because implementing 
software, developing human resources, and designing tasks and processes must fit the 
organization’s overall strategy. Recommendations include training (Moser et al., 2002), 
provision of technical solutions, company agreements for digital communication, IT 
security, and technical support. Together with techno-inhibitors such as participation and 
support for innovation124, these measures help mitigate negative effects of information 
overload and technostress.
At the information technology level, general guidance exists for selecting communication 
media depending on the task97. Algorithm-based approaches for filtering, extracting, and 
summarizing information are described, as is the automation of monitoring tasks. Many 
studies present conceptual recommendations and algorithms, but field studies quantify-
ing effects on information overload using experimental designs are still scarce.
Implementation of structural preventive measures requires careful planning and partic-
ipatory design (Rigotti et al., 2014). Ideally, all intervention levels should be considered 
together127. Redesigning organizational information flow, supported by technical assis-
tance systems, also requires developing personal competencies. Recommendations for 
reducing perceived information overload should therefore be coordinated across levels.
Interventions in information design and technology must be adapted to sector-specific 
requirements. No single solution fits all applications; an analysis of current stress points 
in each field should precede intervention development.
Contribution of this review
Previous reviews focused on psychological factors influencing information overload14,15. 
Antoni and Ellwart (2017) omitted technical measures entirely, while Eppler and Mengis 
(2004) included them but are nearly two decades old, highlighting the need for updated 
guidance.
A recent meta-analysis focuses narrowly on characteristics of information15; our review 
covers five levels of causes of information overload, emphasizing the social and 
organizational context of information processing.
Other reviews are field-specific (e.g., Khairat et al., 2018) and omit generalizable findings 
from other occupations.

5.2. 
This review covers studies from 2000–2021, reflecting rapid digital technology chang-
es. A systematic search was conducted following PRISMA standards128, supplemented 
with searches in PSYNDEX Interventions, Rehadat, Arbeitssicherheit.de, and BAuA/
VBG publications. Two independent raters assessed studies against inclusion/exclusion 
criteria. Heterogeneity prevented formal evidence grading, but references to validity 
and generalizability are included. Limiting the review to randomized controlled trials was 
infeasible. Overall, robust empirical evidence on effective interventions remains limited; 
many studies are based on experience or qualitative methods without causal inference.
The review adopts Eppler and Mengis’ (2004) framework, distinguishing interventions by 
information, person, tasks/processes, organizational processes, and ICT. Clear 
assignment to a single level was sometimes impossible; a socio-technical approach 
integrating measures across levels is recommended. 

Strengths and limitations

25



Conclusion5.3.                                           
The studies included in this review cover a wide range of possible approaches to pre-
venting or mitigating information overload. Regarding concrete information, it is essential 
to clarify what information is actually relevant and to present it in a clear, adaptive 
manner. The studies describe a variety of methods for managing large amounts of 
information for individual employees, some of which have been implemented as 
concrete interventions. Structuring and clarifying team collaboration can also prevent 
information overload, and managers play a crucial role in this process. At the 
organizational level, decision-makers are responsible for selecting appropriate software, 
establishing transparent internal rules, and providing technological support to filter or 
extract relevant information74–129.
It is notable that intervention studies evaluating specific tools or training programs rarely 
used a true control group design. Moreover, information overload itself has seldom been 
measured as an outcome; in many studies, performance or subjective satisfaction with 
a tool was measured instead. A considerable number of studies employed qualitative 
methods to investigate intervention needs or existing strategies for coping with informa-
tion overload. While interviews with employees reveal what strategies are already in use, 
they do not provide clear evidence of their effectiveness or suitability as starting points for 
interventions74–129.
Although the individual level has been the most frequently studied, findings related to 
systemic prevention including task characteristics, processes, organizational support, 
and technical resources are comparatively more robust than those for purely behavioral 
interventions. Over the past two decades, the literature has increasingly recognized the 
influence of external factors on information overload, in addition to training and coping 
measures at the individual level129.
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1.
Information overload has become a major challenge in the digital age, where people 
are surrounded by huge amounts of information from various sources. The rapid devel-
opment of technology and the expansion of social media platforms and online content 
production have led to a constant flow of information and unprecedented access to a 
large amount of information. Of course, the concern about information overload is as old 
as the information itself1. However, with the emergence of digital information in the late 
20th century, this concern has become increasingly more2.
The presence of a significant amount of information, along with time constraints and 
limited cognitive capacity to process it, can significantly restrict the ability to make accu-
rate decisions. This happens when people fail to integrate all the information into their 
decision-making process. The result of this is known as information overload3. In this 
situation, it becomes difficult for people to filter and prioritize relevant information and 
ultimately it can lead to confusion and difficulty in remembering information. According to 
Klapp4, the receiver cannot process information effectively without experiencing distrac-
tion, stress, error, or other negative consequences of slow processing.
The consequences of information overload are multifaceted and can have a profound 
effect on individuals both personally and professionally, affecting cognitive abilities5, 
psychological well-being6,7, physical health8, functional capabilities9,10, and social 
interactions. As a result, both those who provide information and those who seek it are 
now actively8,11 pursuing solutions to this multifaceted dilemma5.
The importance of this identification phenomenon has made it necessary to recognize 
the main factors and effective countermeasures mentioned in previous studies in the 
form of a comprehensive review. Although some previous review articles have examined 
various aspects of the impact of information overload and ways to cope with it, most of 
them focus on a specific field such as healthcare management12,13,14, Accounting and 
Finance15, business16,17, and very few studies3 examine this information dilemma, but the 
need for a more comprehensive and interdisciplinary understanding of the phenomenon 
of information overload is evident.
A scoping review that synthesizes and analyzes the existing evidence across multiple 
disciplines can help address several important gaps, including identifying research gaps 
that may have been overlooked in previous field-specific studies; integrating knowledge 
and insights from various fields to develop a more holistic understanding; contributing to 
the development of broader theoretical and conceptual frameworks; and informing 
practical solutions by identifying effective countermeasures and strategies that can be 
applied across different contexts. In this scoping review, we aim to summarize and 
analyze the evidence with the following objectives: I. To investigate and identify the 
existing literature regarding the causes and factors of information overload; II. To 
investigate and identify the existing literature regarding the consequences of information 
overload; and III. To investigate and identify the existing literature regarding the methods 
of preventing and coping with information overload.
By adopting an interdisciplinary approach, this study seeks to provide a more compre-
hensive understanding of the information overload phenomenon and contribute to the 
development of effective solutions to address this growing challenge in the digital age.
This article is organized into seven key sections. The first part is the introduction, which 
defines the importance of the topic and the need for a complete and interdisciplinary 
evaluation of the existing literature. The second section describes the methodology used 
to identify, select, and analyze relevant studies. Section 3 presents the results in three 
main sections: causes and effective factors in information overload, consequences and 
effects of information overload, and strategies for preventing and dealing with informa-
tion overload. The fourth section is a discussion that delves deeper into these three key 
areas, analyzes underlying mechanisms, and synthesizes findings. Section 5 is a 
conclusion that summarizes the main points of the review. The strengths and limitations 
of the current review are presented in Section 6, and suggestions to guide the focus of 
future studies in this area are presented in Section 7.

2.
A scoping review was conducted to identify the existing literature on the causes, conse-
quences and methods of prevention and coping with information overload. This study 
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was conducted using Arksey and O’Malley’s18 framework for scoping reviews, as 
described by Levac et al.19. The research process consists of five distinct stages: 
formulating the research question, identifying relevant studies, selecting appropriate 
studies, organizing the collected data, and summarizing and presenting the findings. 
Each stage plays a crucial role in ensuring the accuracy and validity of the research 
outcomes.
The process involved five distinct stages: formulating the research question, identifying 
relevant studies, selecting appropriate studies, organizing the collected data, and 
summarizing and presenting the findings. The scoping review method is ideal for inves-
tigating a wide topic using various research methods and addressing various research 
questions. This method enables a comprehensive analysis of the subject matter, 
offering a deep understanding of the studied topic19 and provides a broad overview of the 
available evidence without synthesizing or analyzing the data in depth. Scoping reviews 
are exploratory and descriptive in nature20. The aim of a scoping review is to identify the 
breadth and depth of evidence, as opposed to the quality of evidence21. One of their main 
advantages is the ability to include different types of literature, not limited to research 
studies22,23,24.
Whereas, a meta-synthesis method involves analyzing and synthesizing the findings of 
multiple qualitative studies on a specific topic to develop new interpretations or theories25.

2.1. 
This scoping review aimed to investigate the causes, effects, and coping strategies for 
information overload in existing literature. To answer these questions, the researchers 
conducted a comprehensive search using electronic databases such as Scopus and Web 
of Science, PubMed, and Emerald. The inclusion criteria encompassed published and 
peer-reviewed original research articles, reviews, and meta-analyses, with no restrictions 
on study types. Only English-language studies with full-text availability were considered.
This study encompassed all types of study designs, including quantitative, qualitative, 
and mixed methods, as long as they were pertinent to comprehending the causes, 
factors, consequences, preventive measures, and coping mechanisms for information 
overload.

2.2. 
A comprehensive literature search was conducted from the inception of the databases 
to January 31, 2023. The final combination of search terms, derived from the research 
question and included ((“information overload” OR “information load” OR “overload of 
information”) AND (symptom* OR sign* OR indication* OR reason* OR cause* OR factor* 
OR affect* OR effect* OR solution* OR management OR reduce OR control OR prevent* 
OR reduction OR “coping Mechanism*” OR reaction* OR countermeasure* OR cure OR 
“coping with” OR “dealing with” OR combat OR factor* OR strategy*)) to four databases: 
PubMed, Scopus, Web of Science and Emerald. To ensure the accuracy of the search 
results, duplicate publications from different databases were eliminated. Additionally, the 
references of selected articles were reviewed to identify any additional relevant literature. 
The screening process involved assessing the titles and abstracts of the documents for 
their relevance to the topic using specific keywords. Studies that met the inclusion 
criteria were retrieved in full text for further evaluation, while those that did not meet the 
criteria were excluded. Furthermore, a thorough examination of the reference lists and 
hand-searching was conducted.
In line with the standard approach to conducting scoping reviews18, a quality appraisal 
was not performed. The results of the search strategy and the selection process will be 
presented in the form of a flow diagram, following the PRISMA guidelines26 (Fig. 1).

2.3. 
Data were extracted from documents that met the criteria for inclusion in this study. To 
ensure accuracy and consistency, meticulous attention was given to the extraction and 
organization of the data. Microsoft Excel software was employed to facilitate this process, 
enabling efficient and systematic data entry. The variables extracted from the final set of 
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documents, a comprehensive overview of the various aspects investigated in this study 
are: Author(s), year of publication, country of origin, type of study and instrument, aim or 
purpose, situation and population, key findings, and theories utilized in the study; Causes 
of information overload; Consequences of information overload; Prevention methods, 
solutions, and coping strategies for dealing with information overload.

2.4. 
To synthesize the data, we employed a combination of tabular methods and narrative 
integration27. The decision to adopt a narrative approach for data synthesis was 
driven by the diverse quality of the evidence included in our study. To summarize the 
data extracted from the included studies, we utilized tables, while a narrative was 
employed to elucidate the key findings derived from these tables.

3. 
The initial search yielded 12,861 articles. To enhance the research, we also consulted 
seminal works and examined the bibliographies of resources identified during the screen-
ing process, which added 50 more articles to our collection. After eliminating duplicates 
and applying our exclusion criteria, we were left with 463 articles for thorough analysis. 
Out of these, 89 articles met our eligibility criteria and underwent a comprehensive 
review. 
By adopting a comprehensive approach that encompassed multiple countries, methodol-
ogies, subject areas, and theoretical perspectives, these studies collectively contribute to 
a deeper understanding of the topics under investigation.
In addressing the research questions, we thoroughly analyzed the reviewed studies 
across three key dimensions: effective factors (Section 3.1), consequences (Section 3.2), 
and prevention methods, solutions, and coping strategies for dealing with information 
overload (Section 3.3). To enhance the categorization and gain a deeper understanding 
of each dimension, we drew inspiration from the work of Eppler & Mengis3. However, we 
made significant modifications and incorporated additional aspects based on the wealth 
of available data.
By examining the effective factors, consequences, and potential solutions, we hope to 
contribute to the development of strategies that can alleviate the burden of information 
overload and enhance productivity in today’s information-driven world.

3.1. 
In various studies conducted across different disciplines and areas, numerous factors 
have been identified as the causes and influencers of information overload. In this 
particular study, an extensive review of available documents was conducted to extract 
these factors from the texts. Subsequently, these factors were categorized into five 
distinct aspects, namely: Personal factors, Information characteristics, Task and process 
parameters, Organizational parameters, and Information technology parameters, as 
outlined in Table 1.

3.1.1. 
Personal factors play a crucial role in contributing to information overerload, serving as 
the primary context for its occurrence. Weaknesses in various sub-aspects, such as 
cognitive factors, psychodynamic and behavioral factors, and demographic factors, 
amplify the influence of external factors and render individuals more susceptible to 
information overload.
Among these personal factors, limitations in information processing ability or capacity 
have been consistently identified as the primary factor in numerous studies29,30,31,32,33. 
Additionally, the level of motivation and individual attitudes towards task perfor-
mance31,34,35,36, as well as deficiencies in personal experiences and skills31,34,37,11, 
particularly in searching, retrieving, and comprehending information2,38,39, are considered 
significant factors contributing to this phenomenon.
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Furthermore, general characteristics such as age, gender, education level, and employ-
ment status are frequently cited as personal factors with a high impact on the occurrence 
of information overload2,40,41,39,42.

3.1.2. 
The second factor that contributes to information overload is the characteristics of the 
information itself and its sources. This refers to the nature of the information and where 
it comes from. Several studies9,43,2,29,44,31,34,35,37,32,45,5,39 have highlighted that an increase in 
the quantity of information, including the number and variety of sources, contributes to 
information overload.
Furthermore, the quality of information also plays a significant role. Factors such as 
relevancy, validity, and half-life31,41,37,32,33,39 can greatly impact the overload experienced. 
Additionally, the pollution of information29,34,35,46,36,5 and the complexity of information2,31,11,39 
are significant factors contributing to information overload in this context.

3.1.3. 
Task and process parameters constitute the third aspect of the factors that contribute to 
information overload. It is undeniable that the nature, characteristics, and type of task 
assigned to an individual can exert a significant influence on the occurrence of i
nformation overload. Various studies31,34,37,32,47,36 have highlighted the impact of time 
limitations and time pressure on information overload. Additionally, the complexity of the 
work and its interdependency30,31,36 have been identified as particularly influential factors 
in our review.
To enhance our understanding of the factors contributing to information overload, it is 
crucial to delve deeper into the realm of task and process parameters. The type of task 
assigned to an individual, along with its inherent characteristics, plays a pivotal role in 
determining the extent of information overload experienced. Time limitations and 
pressure have consistently emerged as key factors, as individuals are often required to 
process vast amounts of information within restricted timeframes. This heightened sense 
of urgency can exacerbate the burden of information overload.

3.1.4. 
One of the key factors contributing to information overload, as identified in the reviewed 
documents, is organizational parameters. These parameters encompass various aspects 
such as the organization’s design, interpersonal communication practices, policies, 
procedures, standards, guidelines, and the culture of information sharing and 
decision-making. They play a crucial role in determining whether information overload 
occurs or not.
It is worth noting that the organization’s information management is of utmost 
importance. Weaknesses in this area are particularly significant in our review31,48.

3.1.5. 
The parameters associated with information technology constitute the fifth aspect contrib-
uting to the issue of information overload. Numerous studies9,16,44,49 have highlighted the 
exchange of copious amounts of information within the work environment through email. 
Additionally, the continuous growth of information and communication technologies9,29,44,37 
and the excessive reliance on pull technology rather than push technology2,16,31 have 
been identified as the primary factors contributing to information overload, as indicated in 
the reviewed literature.

3.2. 
Information overload is a pervasive phenomenon that yields numerous consequenc-
es and effects. These complications manifest themselves at individual, organizational, 
and social levels, thereby warranting our attention. At the individual level, a plethora of 
physical, psychological, and cognitive complications have been extensively document-
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ed in various literature, all of which can inflict significant harm on both organizational 
and social spheres. In this study, we have categorized the consequences and negative 
outcomes of information overload into four distinct groups: limited information search and 
retrieval strategies, Poor individual and organizational performance, Incorrect 
decision-making, and challenging personal situations.
By delving into the repercussions of information overload, we gain valuable insights into 
its far-reaching implications. Firstly, limited information search and retrieval strategies 
hinder individuals from effectively accessing and utilizing the vast amount of available 
information. This not only impedes their ability to make informed decisions but also 
restricts their potential for personal and professional growth.
Secondly, information overload adversely impacts individual and organizational perfor-
mance. The overwhelming influx of information can overwhelm individuals, leading to 
decreased productivity, increased stress levels, and diminished job satisfaction. 
Consequently, organizations suffer from reduced efficiency, decreased innovation, and 
compromised overall performance.
Furthermore, the detrimental effects of information overload extend to decision-making 
processes. The sheer volume of information can overwhelm individuals, making it 
challenging to discern relevant and reliable data. As a result, decision-makers may make 
erroneous judgments, leading to suboptimal outcomes and potential setbacks for both 
individuals and organizations.
Lastly, information overload can create tough personal situations for individuals. The 
constant bombardment of information can lead to feelings of anxiety, confusion, and even 
burnout. These adverse psychological effects can significantly impact an i
ndividual’s well-being, relationships, and overall quality of life.

3.2.1. 
One of the challenges posed by information overload is the reduction of systematic 
processing, leading to extra time, superficiality in information search, and lower search 
performance. This hampers the overall process of information search and retrieval. The 
reviewed literature highlights two major issues: information avoidance and the loss of 
relevant information16,50,51,52,32,39. These problems were frequently mentioned as the most 
significant harm caused by information overload.

3.2.2. 
One significant consequence of information overload is the decline in both individual and 
organizational performance. It leads to reduced work efficiency, productivity, and overall 
performance quality for individuals and organizations9,16,29,53,54,44,34,55,17,5. Moreover, 
handling increased information demands more time9,34, which further exacerbates the 
negative effects.

3.2.3. 
The literature highlights several significant consequences associated with the influx of 
excessive information in the decision-making process. These consequences include a 
decline in the accuracy, quality, and effectiveness of both individual and organizational 
decisions29,56,44,34,57,8,5. Additionally, the introduction of excessive information can lead to 
potential paralysis and delays in decision-making9,58,47.

3.2.4. 
The reviewed studies have consistently highlighted several negative consequences 
associated with stress, confusion, tension, and cognitive strain9,29,44,34,31,55,32,46,45,8,47,11,33. 
Furthermore, mental illnesses such as depression and anxiety have also been identified 
as significant outcomes9,29,6,22,58,55,46,33,59,39, Zhang et al., 2020. Additionally, tiredness has 
been consistently reported as a consequence9,29,44,8, along with wasting time9,29,44,8,16,34,55. 
Stress, confusion, tension, cognitive strain9,29,44,34,31,55,32,46,45,8,47,11,33, mental illnesses such 
as depression and anxiety9,29,6,22,58,55,46,33,59,39, tiredness9,29,44,8, and wasting time9,44,34,31,55, 
were among the frequent negative consequences mentioned in the reviewed studies.
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3.3. 

As the abundance of information continues to expand across various fields, the need 
for effective prevention methods and coping strategies to combat information overload 
has become increasingly crucial. Reducing the occurrence of information overload can 
be achieved by eliminating factors that contribute to it and enhancing the capabilities of 
individuals and organizations to effectively manage this issue.
Extensive research has been conducted on this pervasive issue, resulting in the identifi-
cation of numerous methods to prevent and manage information overload. In this study, 
we have categorized these solutions into seven distinct groups: personal factors, 
information characteristics, task and process parameters, organizational parameters, 
information technology parameters, information systems design parameters, and 
information search and retrieval strategies parameters.

3.3.1.
Information literacy plays a crucial role in personal solutions to addressing the challenges 
of information overload9,16,2,60,61,62,16,58,48,55,47,5. Additionally, important is the development 
of personal information management (PIM) skills9,63,9,2,16,64,49,58,8,36, enhancing information 
management abilities9,63,2,60,49,48,8,5,65, prioritizing information effectively44,8,47,66,65, and 
fostering self-efficacy in information-seeking60,40,35,39,5. Additionally, using the expertise of 
librarians and information professionals has been recognized as a valuable
resource60,40,16,41,67. At the individual level, significant emphasis is placed on training and 
developing capabilities and abilities to effectively prevent and address information 
overload.

3.3.2.
Enhancing the visualization of information30,34,67,66, improving the quality of 
information68,38,69, and personalizing information9,60,70 stand out as crucial approaches 
when it comes to information features.

3.3.3. 
Standardizing operating procedures34,45,47 and extending information processing time or 
reducing time pressure during task execution60,34,47 are crucial solutions that hold 
significant importance in the task performance process.

3.3.4.
Paying more attention to reducing the divergence between employees in organizations, 
by increasing face-to-face interactions44,71, utilizing information management 
techniques16,48, and enhancing users’ technological proficiency2,34, are three main 
solutions that have been extensively discussed in the field of organizational 
management.

3.3.5. 
In addressing the issue of information overload, a range of tools, techniques, and tech-
nologies have been recommended to effectively manage the influx of additional 
information for users. Among them, two have garnered significant attention in the existing 
literature: the utilization of intelligent agents for information filtering9,2,71,16,72,55,47 and the i
mplementation of personalized recommendation systems2,73,68,74,14,75,76.

3.3.6. 
The adequate design of information systems has emerged as the most important factor 
in the prevention of information overload2,58.
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3.3.7. 
Enhancing search and information retrieval skills is crucial in combating information 
overload. The implementation of information quality filtering strategies, as highlighted by 
various scholars2,61,16,44,36,67,77,55,78,65,79, has garnered significant attention in the existing 
literature. The omission strategy9,44,37,77,65 and the withdrawing strategy9,8,80,79 have 
emerged as particularly noteworthy. Table 3 presents the most crucial solutions and 
coping strategies for dealing with information overload. 

4. 
This scoping review sought to explore and analyze the causes, consequences,
and strategies for addressing information overload across various disciplines. Numerous 
studies have highlighted the significance of acquiring and honing diverse skills, particu-
larly personal information management, as well as various literacies, notably information 
literacy. While personal factors have received considerable attention, organizational
factors have been largely overlooked in the existing literature.This gap in research is 
concerning, as organizations play a crucial role in shaping the information environment 
for their employees.

4.1. 
Various studies have employed different approaches to categorize the causes of 
information overload. For instance, Al-Kumaim et al.9 have classified the factors into 
three categories: personal, technological, and environmental factors. Rajabzadeh et al.81 
have identified four groups of causes, including individuals, technology, organization, and 
specification of the information. In line with the study conducted by Eppler and Mengis3, 
this research categorizes the causes into five groups: personal, information characteris-
tics, task and process, organizational design, and information technology. It is crucial to 
note that regardless of the classification approach, all factors should be acknowledged 
as contributors to the occurrence of this problem. This study has identified several key 
factors contributing to this information problem. These factors include a notable surge in 
the number and diversity of information sources, the prevalence of low-quality and 
polluted information, time pressure or limited task execution opportunities, and the 
inherent limitations of the human capacity to information process.
In this study, like the study of Klausegger et al.35 and Ozkan & Tolon32, processing 
capacity has been identified as the most important factor, while available time is relatively 
less important than other dimensions35,32.
Each person has a distinct information processing capacity or cognitive threshold. 
Recognizing and strengthening the various components of information processing capac-
ity can significantly enhance an individual’s ability to cope with the challenges posed by 
information overload. Moko et al.82 have identified several subcomponents of information 
processing capacity, which encompass cognitive ability, cognitive style, required time, 
level of prior experience, personal skills, and personal motivation.
Each of the other factors identified as the causes of information overload somehow 
influences the increase in the amount of information and decrease in its quality, the 
complexity of tasks, time limitations, and the decrease in information processing capacity. 
Therefore, by enhancing the brain’s processing capacity and exerting control over 
external influencing factors, one can effectively mitigate the experience of overload.

4.2. 
The consequences of information overload extend beyond a single dimension. This 
study delves into the multifaceted nature of these negative effects, shedding light on four 
distinct dimensions that require careful consideration: limited strategies for searching and 
retrieving information, poor individual and organizational performance, incorrect 
decision-making, and the emergence of challenging personal situations. Recognizing 
these dimensions is crucial for individuals and organizations to develop effective 
strategies to mitigate the adverse effects and optimize their information management 
practices.
This research has uncovered numerous significant adverse effects that must be consid-
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ered. The most prevalent effects include heightened stress levels, confusion, tension, 
cognitive strain, and even the potential development of mental illness. Other effects 
include reduced ability to learn, engaging in less thoughtful activities, not having a 
broader perspective, and ultimately, reduced job satisfaction. Information overload can 
also lead to decreased accuracy, quality, and effectiveness in decision-making, 
avoidance of information, and reduced productivity for individuals and organizations.
The manifestation of any of these symptoms in an individual over an extended period can 
ultimately diminish their quality of life and hinder organizational performance. 
Acquiring the knowledge and skills to manage, prevent, and address information 
overload has emerged as an essential aspect of personal and professional development.

4.3.

The main objective of this study was to identify effective measures for preventing infor-
mation overload and to propose viable solutions and coping mechanisms for individuals 
facing this challenge. To effectively manage information overload, it is essential to 
consider all contributing factors. Traditional cause-and-effect models are inadequate; 
instead, a cyclical structure and focus on interdependencies are crucial. Identifying these 
interdependencies early on and utilizing appropriate coping strategies is imperative. This 
study classifies coping strategies into seven levels: personal factors, information 
characteristics, task and process parameters, organizational parameters, information 
technology, information systems design, and information search and retrieval strategies 
parameters.
To combat information overload, prioritizing individual solutions is key. Training can effec-
tively enhance personal resources to prevent information overload. Improving self-
efficacy and acquiring various skills can enhance this capability.
At the personal level, educational interventions are vital in cultivating essential skills, 
such as Personal Information Management (PIM) and critical thinking. PIM involves the 
ability to collect, store, organize, and retrieve personal items, while critical thinking 
enables effective evaluation and analysis of information, distinguishing between factual 
and manipulated or inaccurate data. Furthermore, skills like email literacy are suggested 
as effective coping mechanisms.
A comprehensive understanding of information technology is achieved through the 
acquisition of various literacies, including media literacy, digital literacy, information 
literacy, and social media literacy. These literacies empower individuals to efficiently 
utilize high-quality information, prioritize it, and effectively manage the ever-growing 
volume of information available.
Enhancing the presentation of information, tailoring it to meet user needs, and utilizing 
visualization tools to enhance efficiency and accessibility are key strategies at the 
information characteristics level.
At the task and process level, implementing standardized procedures, extending task 
completion time, adjusting information flow structure, limiting the number of decision 
-making factors, and providing comprehensive, relevant, and up-to-date information are 
effective ways to reduce uncertainty. These measures can effectively alleviate 
information overload and enhance work processes.
By establishing standardized procedures, organizations can streamline operations and 
ensure consistency in processes. This not only enhances the overall quality of decision 
-making but also boosts individual performance within the organization. Allowing individ-
uals to make informed decisions without time constraints fosters accurate and effective 
results, as it eliminates feelings of haste and pressure.
At the organizational level, it is imperative for the organization to prioritize the establish-
ment of a robust technological infrastructure, provide cultural and educational support, 
develop research and technology policies, and create tools, facilities, and environmental 
conditions that mitigate information overload. Enhancing organizational design through 
the implementation of improved standards, establishing common procedures and rules, 
fostering a culture of information sharing, utilizing effective information management 
techniques, and eliminating barriers to efficient information utilization are critical 
strategies for achieving organizational success. Furthermore, fostering an environment 
that encourages regular face-to-face interactions, promotes a cooperative atmosphere 
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conducive to teamwork and knowledge sharing, is essential for organizational growth 
and development.
To effectively prevent and manage information overload, organizations can enhance 
individuals’ information management skills, improve technology proficiency, involve users 
in system design, offer research and consulting courses, and consider hiring additional 
personnel to handle the workload.
In the realm of information technology, numerous effective strategies have been 
proposed to combat the issue of information overload. These strategies encompass a 
diverse array of tools and techniques aimed at streamlining the process of information 
consumption. For instance, filter agents, automatic summarizers, and visualization algo-
rithms have emerged as potential solutions to this pervasive problem. Additionally, the 
utilization of text mining, data mining technologies, Web2.0 technologies, and interactive 
dashboards is highly recommended.
By leveraging these tools and techniques, individuals can effectively navigate the vast 
expanse of information available to them, extract valuable insights, and ultimately make 
well-informed decisions. Intelligent information management systems play a crucial 
role in simplifying the prioritization of information and providing users with useful filters. 
Decision support systems (DSS) serve as a prime example of intelligent systems that 
condense a plethora of options into a manageable set. Integrating NLP systems into the 
workflow allows for the utilization of artificial intelligence capabilities in search 
operations.
Through the use of automatic scanning, semantic filtering, and alerting mechanisms, 
users are empowered to navigate through the overwhelming influx of data with ease. 
Push technology serves as an extension of search agents and information filtering 
systems, delivering carefully curated and refined input directly to the user.
Poorly structured and ambiguous information results in information overload. To tackle 
information overload, the role of system design is crucial as it enables the creation of an 
effective filtering and management system for handling vast amounts of information. This 
necessitates the involvement of information architects who explore innovative strategies 
to organize and establish meaningful connections between information, while 
considering user objectives and behavior.
To cater to the diverse needs of users, organizations must ensure that their systems can 
enhance user satisfaction and overall usability by aligning information systems design 
with user preferences and expectations. Furthermore, enhancing website design is 
crucial in creating a positive user experience. In addition to these measures, the design 
of information guides and the implementation of dynamic profiles can greatly support 
personalization. On the other hand, dynamic profiles allow for customization and 
adjustment of content based on individual preferences, ensuring a more personalized 
and relevant user experience.
At the level of individual information-seeking behavior, individuals employ various 
cognitive and psychological coping strategies. These strategies include escape and 
avoidance, ignoring, selective attention, delegation, creative destruction, filtering, 
withdrawal, blocking, and queuing19,67,78,79.
Savolainen claims that there are two main approaches to dealing with information over-
load. The first approach is filtering, which involves systematically removing irrelevant 
information from selected sources. The second approach is withdrawal, which involves 
limiting the number of information sources79. When implementing these strategies, it is 
important to adapt different mechanisms to individual conditions, situations, and needs 
to effectively deal with the overload problem and achieve more comprehensive results. It 
is important to note that these strategies are complementary and a combination of them 
should be used to effectively manage information overload.

Conclusion
The main objective of this study was to identify effective measures for preventing infor-
mation overload and to propose viable solutions and coping mechanisms for individuals 
facing this challenge. To effectively manage information overload, it is essential to 
consider all contributing factors. Traditional cause-and-effect models are inadequate; 
instead, a cyclical structure and focus on interdependencies are crucial3. Identifying 
these interdependencies early on and utilizing appropriate coping strategies is 
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imperative83. This study classifies coping strategies into seven levels: personal factors, 
information characteristics, task and process parameters, organizational parameters, 
information technology, information systems design, and information search and retrieval 
strategies parameters. To combat information overload, prioritizing individual solutions is 
key84. Training can effectively enhance personal resources to prevent information over-
load85. Improving self-efficacy and acquiring various skills can enhance this capability.
At the personal level, educational interventions are vital in cultivating essential skills, 
such as Personal Information Management (PIM) and critical thinking. PIM involves the 
ability to collect, store, organize, and retrieve personal items, while critical thinking 
enables effective evaluation and analysis of information, distinguishing between factual 
and manipulated or inaccurate data. Furthermore, skills like email literacy are suggested 
as effective coping mechanisms.
A comprehensive understanding of information technology is achieved through the 
acquisition of various literacies, including media literacy, digital literacy, information 
literacy, and social media literacy. These literacies empower individuals to efficiently 
utilize high-quality information, prioritize it, and effectively manage the ever-growing 
volume of information available.
Enhancing the presentation of information, tailoring it to meet user needs, and utilizing 
visualization tools to enhance efficiency and accessibility are key strategies at the infor-
mation characteristics level. At the task and process level, implementing standardized 
procedures, extending task completion time, adjusting information flow structure, limiting 
the number of decision-making factors, and providing comprehensive, relevant, and up-
to-date information are effective ways to reduce uncertainty. These measures can 
effectively alleviate information overload and enhance work processes.
By establishing standardized procedures, organizations can streamline operations and 
ensure consistency in processes. This not only enhances the overall quality of 
decision-making but also boosts individual performance within the organization. Allow-
ing individuals to make informed decisions without time constraints fosters accurate and 
effective results, as it eliminates feelings of haste and pressure.
At the organizational level, it is imperative for the organization to prioritize the establish-
ment of a robust technological infrastructure, provide cultural and educational support, 
develop research and technology policies, and create tools, facilities, and environmental 
conditions that mitigate information overload. Enhancing organizational design through 
the implementation of improved standards, establishing common procedures and rules, 
fostering a culture of information sharing, utilizing effective information management 
techniques, and eliminating barriers to efficient information utilization are critical strate-
gies for achieving organizational success. Furthermore, fostering an environment that 
encourages regular face-to-face interactions, promotes a cooperative atmosphere 
conducive to teamwork and knowledge sharing, is essential for organizational growth 
and development.
To effectively prevent and manage information overload, organizations can enhance 
individuals’ information management skills, improve technology proficiency, involve users 
in system design, offer research and consulting courses, and consider hiring additional 
personnel to handle the workload.
In the realm of information technology, numerous effective strategies have been 
proposed to combat the issue of information overload. These strategies encompass a 
diverse array of tools and techniques aimed at streamlining the process of information 
consumption. For instance, filter agents, automatic summarizers, and visualization algo-
rithms have emerged as potential solutions to this pervasive problem. Additionally, the 
utilization of text mining, data mining technologies, Web 2.0 technologies, and interactive 
dashboards is highly recommended.
By leveraging these tools and techniques, individuals can effectively navigate the vast 
expanse of information available to them, extract valuable insights, and ultimately make 
well-informed decisions. Intelligent information management systems play a crucial 
role in simplifying the prioritization of information and providing users with useful filters. 
Decision support systems (DSS) serve as a prime example of intelligent systems that 
condense a plethora of options into a manageable set. Integrating NLP systems into the 
workflow allows for the utilization of artificial intelligence capabilities in search operations.
Through the use of automatic scanning, semantic filtering, and alerting mechanisms, 
users are empowered to navigate through the overwhelming influx of data with ease. 
Push technology serves as an extension of search agents and information filtering 
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systems, delivering carefully curated and refined input directly to the user.
Poorly structured and ambiguous information results in information overload. To tackle 
information overload, the role of system design is crucial as it enables the creation of an 
effective filtering and management system for handling vast amounts of information. This 
necessitates the involvement of information architects who explore innovative strategies 
to organize and establish meaningful connections between information, while considering 
user objectives and behavior86.
To cater to the diverse needs of users, organizations must ensure that their systems can 
enhance user satisfaction and overall usability by aligning information systems design 
with user preferences and expectations. Furthermore, enhancing website design is cru-
cial in creating a positive user experience. In addition to these measures, the design of 
information guides and the implementation of dynamic profiles can greatly support 
personalization. On the other hand, dynamic profiles allow for customization and 
adjustment of content based on individual preferences, ensuring a more personalized 
and relevant user experience.
At the level of individual information-seeking behavior, individuals employ various 
cognitive and psychological coping strategies. These strategies include escape and 
avoidance, ignoring, selective attention, delegation, creative destruction, filtering, 
withdrawal, blocking, and queuing2,71,65,87.
Savolainen claims that there are two main approaches to dealing with information over-
load. The first approach is filtering, which involves systematically removing irrelevant 
information from selected sources. The second approach is withdrawal, which involves 
limiting the number of information sources71. When implementing these strategies, it is 
important to adapt different mechanisms to individual conditions, situations, and needs 
to effectively deal with the overload problem and achieve more comprehensive results. It 
is important to note that these strategies are complementary and a combination of them 
should be used to effectively manage information overload.
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1. 
Smartphones have increasingly become an integral part in people’s daily lives, allowing 
them to manage activities46, keep track of health and wellness15 and also stay connected 
with family and friends16. However, the media is rife with articles regarding smartphone 
addiction and how digital overload may be harming users, especially young adults43,44. In 
this paper, we use the term digital overload to indicate the phenomenon where people 
are constantly using their smartphones, computers and tablets to obtain immediate 
access to messages from their loved ones, news updates and information from hundreds 
of networked apps. Researchers have shown that digital overload can lead to stress, 
anxiety, depression and lack of sleep, especially in undergraduate students6, 10. As a 
response to the negative backlash about digital overload, Apple and Google released 
ScreenTime and Digital Wellbeing on iOS and Android devices to help users make 
informed decisions about their smartphone app usage29. For example, the ScreenTime 
app feature allows iOS users to set a specific allotted time of usage per app49. When the 
timer is up, iOS shows a warning and temporarily blocks the user from returning to the 
app. ScreenTime also presents weekly reports about the users’ overall app usage 
including apps opened and websites visited while analyzing how they use their device.
Researchers have shown that nudging users about the time they spent on their devices 
helps them manage their smartphone use34 so it is possible that ScreenTime may help 
users reduce their digital overload. However, we expect that reminding users about their 
digital overload may have a negative effect, especially in undergraduate students, who 
are avid users of smartphones2 and may also be struggling with mental health issues 
such as anxiety and de- pression1. We wanted to understand whether digital overload 
warnings were effective in helping undergraduate students reduce their screen time, 
without adding to their mental health burden.
We conducted a survey among undergraduate students to understand whether they use 
the ScreenTime feature on their iOS devices to manage app usage and if so, how the 
tool affected their emotions; we chose to focus on iOS users who use ScreenTime to 
manage their iPhone usage because iPhones were more popular than Android phones 
on our campus.
In this paper, we provide the following contributions. We present the survey questionnaire 
and findings from the survey we conducted with 230 undergradu- ates to understand the 
effect of digital overload warnings on their smartphone app usage behavior. Our explora-
tory study revealed that participants mostly experienced negative emotions on receiving 
a warning they had exceeded the time allotted for an app and despite receiving the warn-
ing, most participants went back to the app. However, we also discovered that most 
participants felt content after viewing the summary of their daily app usage and believed 
that ScreenTime helped them understand and in some cases, alter their app usage 
behavior. We also present a discussion on why participants may ignore digital overload 
warnings, and provide design recommendations for nudging techniques to motivate 
users to reduce screen time.

2. 
It is important for users to learn to control their smartphone use as smartphone overuse 
distracts users while at work, in class, or while driving13, 35, 28, 3. On the other hand, 
researchers also discovered that vague examples of problematic smartphone use 
provided by popular media have influenced people’s notions of smartphone overuse, 
causing them to be overcome by negative emotions such as guilt even when they used 
their smartphones for a useful task25.
Emotions have been defined as feelings, expressive behavior or a responsive state19. 
Scherer defined emotions as a sequence of events – feelings that a person experienc-
es, action taken as an immediate reaction to the feeling such as crying, an appraisal to 
evaluate events that caused the feeling, communicate our feelings through facial expres-
sions such as a smile or a hug when we are happy, and finally, the physical response in 
our body, such as rush of blood flow when we are angry41. Plutchuk identified that every 
emotion also has an oppo- site emotion, so he presented eight 
primary emotions with varying intensity on a wheel with the opposite emotions represent-
ed on opposite sides of the wheel37. Stressors typically lead to increased negative 
emotions11 and negative emo- tions have been shown to lead to problematic use of 
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smartphones, especially in young adults5, 4. On the other hand, the Broaden-and-Build 
theory of positive emotion posits that when people are likely to broaden their thoughts 
and action and bring about change when they experience positive emotions, even if only 
for a moment12. So in our survey, we wanted to understand both the negative and 
position emotions participants experienced when attempting to control digital overload.
Researchers identified social media and communication as the most addictive apps for 
undergraduate students8. Lee et al. discovered that college students who spent more 
time on their phones daily, especially immediately after receiving a push notification, were 
more likely to be addicted to their smartphones27. A survey of 612 participants showed 
that a lack of self control and low willpower also contributed to digital overload24. Prior 
research showed that college stu- dents are drawn to smartphones when they experi-
ence stress in their personal and academic lives23,47 and also when they have low self-
esteem and high anxiety levels21. Researchers have shown that digital overload also can 
lead to stress, anxiety, depression and lack of sleep, especially in undergraduate 
stu- dents6. Prior research shows that smartphone use increased anxiety, stress, and 
feelings of impatience in college students, even when their phone was not with them10. 
Additionally, Toma discovered that self-comparison on social media sites such as 
Facebook led to depression, especially among people with psycho-social problems45.
Tools that track a user’s device usage can be very useful, since it has been shown that 
users are often unable to quantify the time they spend using apps on devices26. A study 
conducted with an app usage tracking tool called ScreenLife revealed that personal 
tracking of device use is desirable for increasing produc- tivity, and controlling device 
use40. Prior research also shows that nudging users about the time they spent on their 
devices helps them control their device use34. However, is it enough to just track how 
long you spend on different applications to understand smartphone usage? Harwood et 
al. discovered that it was the nature of smartphone use, and not the extent of use, that 
affected stress and depression20. Mehrotra et al. conducted a study to understand the 
relationship between user’s emotional state and their app usage30. Our survey is the first 
that we know of, that studies the effectiveness of digital overload warning tools and 
specifically, how they affect users’ emotions.

3. 
We conducted a survey of 233 undergraduate students to understand whether they use 
the ScreenTime feature on their iOS devices to make informed decisions about their app 
usage and what emotions they experienced when using different aspects of the Screen-
Time tool. In our work, we considered emotion as the first event in Scherer’s emotion 
model, i.e., the feeling that a person experiences. We addressed the following research 
questions:
– How many undergraduate students are aware of and use digital overload tools availa-
ble on their phones?
– What time limits do they select for daily use of social media, entertainment and games; 
we have anecdotal evidence that students consider apps in these three categories to be 
most distracting.
– What emotions do they feel when they use an app for which they set a daily time limit?
– What emotions do they feel when they see the warning that they have ex- ceeded the 
time set for an app?
– What action do they take as a response to the warning?
– How effective are digital overload warnings in changing users’ smartphone
usage behavior?
The survey was administered using the Qualtrics software. The study was approved by 
the college’s institutional review board (IRB) and we recruited the participants through an 
email sent to all undergraduate students at our institution. All participants were incentiv-
ized with a $5 Starbucks gift card for completing the survey, irrespective of whether they 
had used the ScreenTime tool on their phones. We only considered iOS users for the 
following reasons: iPhones were more popular on our campus than Android, and Screen-
Time was available on all iPhones unlike Android’s Digital Wellbeing – we excluded the 
2 Android users from the 233 participants who responded to the survey. It is unclear 
whether we excluded users from poor socio-economic background by only considering 
iOS users; we did not collect demographic information because it was not relevant to our 
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research questions.
The survey included questions about the participants’ ScreenTime usage, emotions they 
felt when using ScreenTime, such as using an app with a time limit, when receiving a 
warning about exceeding time limit, and when reviewing daily smartphone usage 
summary, actions they took as a response to the time limit warnings, and any changes in 
their smartphone usage behavior. The ques- tionnaire is included in the Appendix section 
at the end of this paper. The list of emotions included in the survey questions was 
compiled from public American Psychology Association test records and articles in 
psychology journals about emotions and moods42, 14, 31.

4. 
We coded and grouped the qualitative data into themes that we present below, as well 
as analyzed the quantitative data using independent t-tests. We classified emotions as 
positive and negative using Plutchik’s wheel of emotions37.
Familiarity of ScreenTime. Out of the 228 participants we considered, 206 were familiar 
with ScreenTime functionality, but only 37 participants used the ScreenTime tool on their 
iPhones.
Time limits for social media, entertainment and games. In the survey, we asked partici-
pants to choose the time limits they set for three categories - social media, entertainment 
and games. Most participants were concerned more about the time they spent on social 
media than entertainment apps and games. Using independent t-tests, we discovered 
that participants who had chosen a time limit of less than or equal to 2 hours for daily 
social media app use were more likely to experience negative emotions when they saw a 
time out warning (p<0.05).
Out of the 37 participants, 34 had set time limits for social media use; the mean time was 
4.5 hours, median time 2 hours, with an interquartile range (IQR) of 5 hours. 31 
participants set time limits for games; the mean time was 4.13 hours, the median time 1.5 
hours with an IQR of 3 hours. 29 participants set time limits for entertainment; the mean 
time limit was 3.93 hours, the median time was 1 hour with an IQR of 7 hours.
Reasons for using social media, entertainment and gaming apps.
The participants used social media, entertainment and gaming apps when they were 
bored or as a way to relax when they were stressed or having a panic attack. For 
example, one participant said, “I distract myself from panic with games and humor.” while 
another said, “I use games and social media mainly as a distraction for when I’m bored 
or am kinda stressed [and] when [I] don’t want to do something.”
Participants associated negative and positive emotions with smartphone apps. One 
participant said, “When it comes to playing games I feel relaxed and happy to take my 
mind off of things but social media apps tend to make me happy but cause me lots of 
anxiety.” Another participant said “sometimes social media can be overwhelming and 
anxiety inducing.” Social media apps also invoked positive emotions, for example one 
participant found that Instagram, “[provided them] great inspiration for art and cooking 
and lifestyle habits”, while another found comfort in using social media apps.
Participant emotions when using smartphones with ScreenTime enabled. As shown 
in Figure 1a, participants mostly feel positive emotions, though many participants also 
reported feeling stressed, ashamed, unsatisfied, overwhelmed and anxious when using 
apps for which they had chosen a daily usage time limit. Participants’ emotions were 
affected by their perception of their smartphone use.
Some participants were not worried about their smartphone use but wanted to track the 
time they spent using their phones; one participant said, “I set the limits, but I don’t really 
care if I go over them. [It is] just a way for me to know how long Ive spent on my phone.”
Others were relieved after learning, from ScreenTime data, that they used their phone 
less than they expected; one participant said, “I feel more satisfied because I know that 
my free time is not wasted by using these apps and it feels relieving when I am spending 
less time attached to my device.”
However, some participants considered their smartphone use as problematic and experi-
enced emotions such as shame and guilt when they were on their phone. One participant 
said, “I enjoy using the apps I often limit, but I feel guilty about using them, or almost 
ashamed”. Another said, “I know I should be doing better things with my time, but the 
allure of social media is often difficult to overcome.”
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Other participants were able to use the apps without experiencing negative emotions, 
until they exceeded the time limit. One participant said, “I generally like using the app I 
set a time limit for (Instagram), but I know I spend too much time on it which makes me 
feel a little ashamed.”
Participant emotions about exceeding time limit warnings. As shown in Figure 1b, partic-
ipants experienced mostly negative emotions when receiving the warning that they have 
exceeded the time allotted for an app. Participants experienced positive emotions when 
they had chosen a time limit that they were comfortable with, while other reported feeling 
resentful, ashamed, unsatisfied, anxious, stressed, overwhelmed, sad, angry and worried 
when they realized that they had spent a significant time on certain apps that they were 
trying to reduce use of.
Some participants felt guilty for exceeding the allotted time limit; they asso- ciated the 
warnings with negative traits such as being addicted to their smart- phone, lacking 
self-control, procrastinating and being disconnected from their surroundings.
Some participants felt upset on seeing the warnings because they enjoyed using their 
smartphones. One participant said, “My phone and apps are a safety blanket and a 
distraction to what’s going on around me and it gets upsetting that I don’t have much to 
hide from.” The other participant said, “I love being on my phone so when I get the 
notification I feel pretty sad.”
Some participants experienced negative emotions based on the time of the day when 
they received the warnings, especially if the warnings appeared earlier in the day. One 
participant said, “I think I am always a bit surprised at what point in the day the timer 
alarms. Most days it is close to when I am going to bed, other days it is much earlier in 
the evening and that is when I feel a bit ashamed about how much I am on my phone.” 
Another said, “I sometimes feel resentful that I have used all my time especially when it’s 
early in the morning.”
Some participants experienced positive emotions because they were able to stop using 
the phone when seeing the warning while others felt negative emotions for wanting to 
continue using the app despite the warning; one participant was “ashamed that I want 
to go over the limit”. One participant said, “I feel content because I know that I won’t be 
using my phone as much as I used to”. while the other said, “I feel better knowing I am 
consciously controlling my screentime.”
Some participants felt negative emotions when receiving the time limit warn- ings but 
were able to reflect on the positive consequence of reducing smartphone use. One 
participant said, “I get annoyed sometimes BUT generally it’s a good reminder to get 
the heck back to work” while another participant said, “The time warning makes me feel 
bad because it makes me aware of how much time I waste on the app. Ultimately I feel 
relieved though because I know that because of the time limit I am spending less time on 
the app.” A third participant said, “I am sad because it shows that I’ve spent the day using 
the apps with all the time available to me, but I am glad that the timer helps me control 
the amount of time spent on my phone.” Another participant was happy they did not have 
to monitor their own app usage, they said, “I’m vaguely resentful when the app locks 
because I want to keep using it, but I’m glad that the choice to use it has been (mostly) 
taken out of my hands, as I don’t think my impulse control is very good.”
Participants also liked the flexibility that ScreenTime provided, by not re- stricting their 
access to apps even after exceeding usage time limit. One par- ticipant realized that they 
could set high time limits to avoid seeing the digital overload warning. This participant 
said, “I feel positive feelings because the time limits I set are so high that it discourages 
me from getting anywhere close to that amount of time.” Another participant also felt 
happy that ScreenTime did not lock them out of the app when they exceeded the time 
limit; this participant said, “I picked ‘content’ because the setting does not permanently 
lock me out of the app, so I do not worry when I can extend the time if needed.”
Actions taken by participants as a response to the time limit warn- ing. Only 3 participants 
reported that they rarely went back to the app after seeing the warning. 13 participants 
said that they sometimes went back, 10 often went back and 4 always went back.
One participant felt better that ScreenTime made them consciously reduce the time spent 
on smartphone apps, but felt that they were missing out on the benefits provided by the 
apps, which made them want to use the app; this participant said, “It makes me feel 
better to know I’m spending less time on my phone, but I am still always wondering if 
someone has messaged me on one of the blocked apps and sometimes I ignore the 
time limit”.
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Some participants were unhappy that they continued using the apps despite getting the 
warning of exceeding the time limit; one participant said, “I picked ”stressed” because I 
feel like I extend the time too often.”
Participant emotions about their smartphone use, based on Screen- Time data. As shown 
in Figure 2a, participants experienced a mix of both positive and negative emotions (most 
participants felt content) when viewing a summary of their daily app usage, while others 
were unaffected by daily app usage summary; one participant said, “I dont care how long I 
spent in the apps”.
Some participants noticed a decrease in their screen time and believed that the Screen-
Time was indeed helping them reduce their smartphone usage. One participant said, “My 
time spent on my phone is slowly being reduced”. Another participant found it useful that 
the ScreenTime allowed them to track the change in their smartphone app usage; they 
said, “I see that either improvements have been made or it shows what I need to work 
on”. One participant said the daily app usage summary helped them realize how they 
used their smartphone during their leisure time; this participant said, “It makes me realize 
how much time I spent on my phone when I have a lot of free time in my day.”
Participants experienced positive emotions when their smartphone app usage was low. 
One participant said, “When I see that I used it far less than average that day, I feel good 
that I focused on my school work and did not get distracted.” Another participant was 
surprised by what the summary showed them, because it did not match their expectations 
of their own digital usage. “I’m content with how much I’ve used social media and since I 
didn’t use it as much as I thought I did.”
On the other hand, participants experienced negative emotions when they realized their 
smartphone usage was high. One participant said, “When it shows how much time you 
spend on your phone it seems sad.” Two participants were angry at themselves after 
seeing the amount of time they spend on the phone; one participant said, “I don’t want to 
be on my phone as much as I am” while the other participant said, “I get mad at myself 
for going over my limit.”. One participant felt unsatisfied with how unproductive they were, 
“due to how much time I mindlessly spent on my phone.”
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Participants’ change in smartphone usage behavior. 23 participants said their app usage 
behavior changed since they started using ScreenTime, while 5 said it had not changed.
Some participants were able to reduce the overall time they used their phone. Some 
were able to control the urge to use their phone when it was not required, “I am not 
tempted to check my phone or pick it up every 20 minutes of the day” and another said, 
“I use my phone less when I am just waiting around”. Some participants became more 
conscious about how often they would be distracted by their phone; one participant said, 
“Before using the screentime/ downtime feature I often got distracted because I would 
go to answer a text, but then autopilot to a time wasting app - the limit prevents me 
from continuing to spend time distracted.” while another participant said, “[I am] more 
conscious of picking up the phone when I’m bored so I am able to put it down and find 
something else to do.”
For some participants, their change in smartphone use was specific to social media 
apps. For example, one participant said, “I actually stopped being on social media for so 
many hours and now it has lessened to one or sometimes two.” One participant deleted 
social media apps once they realized they spent a lot of time on them.
However, for most participants, their change in behavior came at the cost of negative 
emotions. One participant used their phone less on purpose because they were worried 
about seeing time limit warnings. Another participant experienced negative emotions 
when they used an app after seeing the warning, they said,
“I still override the lock from time to time, and I don’t use my locked apps too much less, 
I just feel worse when I do use them.” Another participant said that ScreenTime made 
them realize how much time they were “wasting” on using smartphones, when they could 
“put [that time] to better use”.
On the other hand, some participants ended up using their smartphone more than they 
wanted to because they had not reached the time limit. One participant said, “Sometimes 
I am happy I didnt use all the screen time but sometimes i want to use more so when i 
get the notification it stresses me out or makes me annoyed that i used so much.”
Overall, participants became aware of their app usage behavior better af- ter using 
ScreenTime; one participant said, “I have become more conscious of how much mind-
less scrolling I do on Instagram and opening random things on Snapchat for example (I 
think most college kids can relate to this)”.
Participants experience mixed emotions about the data provided by ScreenTime. One 
participant felt overwhelmed with the data while oth- ers found the data helpful in under-
standing their device usage behavior. One participant said, “I notice that when I’m more 
stressed, I use it more, and vice versa.”
One participant was satisfied with the amount of information provided by ScreenTime; 
this participant said, “I think more information would just make me feel worse honestly, 
this is about the right amount of shame.”
Some participants wanted more detailed information about their app usage. For example, 
one participant said, “I wish you could breakdown the usage on specific apps, and how 
long the individual durations of use are per day.”. Other participants wanted “a count-
down [timer] and usage per app”, “what times of the day I use them” and “what app I click 
on the most”.
Two participants also had suggestions that were not related to time spent on apps; they 
wanted to know “how many times the phone is picked up” and “how much battery [the 
phone] uses and what that equates to in energy costs and environmental impacts.”

5. 
The goal of the ScreenTime feature was to help people make informed decisions about 
their digital overload, not to prevent people from going back to apps. But digital overload 
tools are expected to help people understand their smartphone app usage behavior and 
learn to reduce their screen time. Our survey revealed that users go back to the app 
despite getting a warning that they had exceeded the time limit, and that the warnings 
may make them feel negative emotions such as stress, dissatisfaction, shame and guilt. 
In this section, we discuss why people go back to apps even though they feel guilty when 
doing so, and explore design techniques could be used in order to encourage users to 
reduce their screen time, without inducing negative emotions.
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5.1. 
Many users reported feeling “addicted” to their devices causing them to feel inse- cure, 
stressed and anxious. This addiction could be the result of an attachment created 
between the individual and their smartphone, given how much users rely on their smart-
phones now. Kim et al. studied whether avoidant attachment could predict smartphone 
addiction and concluded that avoidant attachment may lead to low self-esteem and 
anxiety in college students, which in turn may lead to smartphone addiction21. We plan to 
work with psychologists to ex- plore attachment theory further to understand why users 
go back to using their smartphones despite feeling negative emotions such as guilt and 
shame on being warned about digital overuse.
Some participants also mentioned that they used smartphones to escape from the stress 
in the “real world”. This could be the result of social phobia among users. For example, 
Ding et al. discovered that social and communication apps are considered most addictive 
among college students8. Yen et al. showed that people with social phobia prefer to 
communicate with others via the Internet than in person50. It is important to take into 
consideration users struggling with social phobia when designing tools for digital 
overload; for example, users with social phobia will not benefit from tools that force users 
to interact with each other and not use their phones when in the presence of others, such 
as Lock n’ LoL22.
Another reason for digital overload could be the phenomenon called Fear of Missing Out 
(FoMo). Przybylski et al. define FoMo as the constant fear that others might be having 
rewarding experiences from which one is absent, which makes people stay continual-
ly connected with what others are doing38. In our study, many participants reportedly 
went back to their apps even after receiving a warning that they exceeded the time limit 
allotted for the app, due to the fear of “missing out” on something while not using their 
phones. Digital overload tools such as ScreenTime are supposed to help reduce users’ 
tendency to overuse apps but our survey revealed that reminders to stop using the app 
are only causing users to feel left out, making users go right back to the app. Pielot et al. 
demonstrated that users felt connected with others if they respond quickly to app 
notifications36. Designers might want to use positive reinforcement techniques that help 
users feel connected with others without being tempted to open an app, in order to help 
them reduce their screen time.

5.2. 
Digital overload tools, such as ScreenTime, are designed to help a user make informed 
decisions about the app usage. ScreenTime allows a user to choose a daily time limit 
for popular apps, and then warns the user when they exceed the time limit. ScreenTime 
does not force a user to stop using the app, but merely shows a warning screen, which a 
user can easily bypass to go back to the app if needed.
Some participants also pointed out how they were unaware of how long they had been 
using an app during the day; Okeke et al. developed a feedback mech- anism that 
allowed a user to see how long they used the app during the day and how many times 
they opened the app34. This nudging technique also “primes” a user for the warning once 
they exceed the time limit, and could potentially also reduce the negative emotions a 
user may experience when suddenly being shown the warning screen32.
Instead of using a negative reinforcement technique by warning users to stop using apps 
when they exceed their time limits, digital overload tools could use a positive reinforce-
ment technique such as rewarding a user for not using the app beyond the time limit; one 
participant said they went back to apps despite warnings because they were not reward-
ed for quitting the app. Providing users with rewards, such as badges, have been shown 
to help change their behavior; for example, in mobile health apps, badges encouraged 
users to adopt a healthy lifestyle39, 9.
Designers can also re-frame the warning message to provide a message that encourag-
es the user to stop using the app. For example, the warning message could suggest 
other activities the user could do, such as take a walk, meditate, or listen to music, 
instead of going back to the app.
Participants often felt guilty and ashamed for spending a lot of time on popular apps, 
especially social media, because they believed the time they spent on these apps 
exceeded social expectations. Digital overload tools can provide actual data on how 
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others use the app; for example, the tools could give feedback based on the average 
time the users’ friends, or people in their town, state or country spent on the app every 
day. However, as our survey showed, this could make users feel positive or negative 
depending on whether they spent less or more time on the apps than others.
Participants often enjoyed using their smartphones; in some cases, participants 
considered smartphones as an escape from their stressful lives. These par- ticipants 
often experienced negative emotions when they saw the digital overload warnings. To 
prevent users from spiraling into negative emotions, designers can incorporate context 
-sensing to determine whether a user is already stressed or experiencing some negative 
emotion and take the outcome of the learning algo- rithm into account when deciding 
whether to warn users about digital overload; researchers have used smartphone data 
such as a user’s app usage, call and sms statistics, and location traces to determine a 
user’s mood and mental health state48, 30, 18, 17.

6. 
We conducted a survey to understand what emotions undergraduate students experi-
ence when using digital overload tools. We are aware that survey responses may not 
reflect the actual emotions participants may feel when using the tool, but given our study 
was exploratory, our goal was to get a sense of the range of emotions participants may 
experience when using digital overload tools. In our
future studies, we plan to incorporate ecological momentary assessment (EMA) tech-
niques to learn about users’ actual emotions when using digital overload tools as well as 
conduct post-study interviews to better understand the reasons behind the emotions.
In our survey, we did not collect any personal information about the partici- pants such as 
gender or age because they were not pertinent to our research ques- tions. Other 
researchers have studied how age and gender affect digital overuse7, 8, 33.
Our survey results are specific to the ScreenTime tool. We chose an existing digital 
overload tool instead of developing a new tool for the study because we did not want the 
users to experience additional negative emotions due to a steep learning curve. Finally, 
it is possible that participants’ responses were affected by factors external to the study 
such as academic or relationship stress.

7. 
In this paper, we presented the findings from a survey conducted among under- graduate 
students to understand the effect of digital overload reminder tools. Our analysis revealed 
that participants mostly experienced negative emotions such as resentment, shame, and 
anxiety when the phone warned them that they had exceeded the time allotted for an app 
and most participants went back to the app despite receiving the warning. However, most 
participants were happy with their daily app usage and also found that ScreenTime had 
changed their app usage behavior. We also presented a discussion on why participants 
may ignore digital overload warnings to continue using apps, and provide design 
recommendations for nudging techniques to reduce screen time.

Summery

Limitations

59













References Miriam Arnold, Mascha Goldschmitt, and 
Thomas Rigotti (Dealing with information overload: a comprehensive 
review)
1. Ahmed, A., Chandra, S., Herasevich, V., Gajic, O., and Pickering, B. W. (2011). The effect of two different electronic 
health record user interfaces on intensive care provider task load, errors of cognition, and performance. Crit. Care Med. 
39, 1626–1634. doi: 10.1097/CCM.0b013e31821858a0
2. Antoni, C. H., and Ellwart, T. (2017). Informationsüberlastung bei digitaler Zusammenarbeit–Ursachen, Folgen und 
Interventionsmöglichkeiten. Gruppe, Interaktion, Organisation. Zeitschrift für Angewandte Organisationspsychologie 48, 
305–315. doi: 10.1007/s11612-017-0392-4
3. Arditi, C., Rège-Walther, M., Durieux, P., and Burnand, B. (2017). Computer-generated reminders delivered on paper to 
healthcare professionals: effects on professional practice and healthcare outcomes. The. Cochrane Database Syst. Rev. 
7:CD001175. doi: 10.1002/14651858.CD001175.pub4
4. Atkinson, R. C., and Shiffrin, R. M. (1968). “Human memory: a proposed system and its control processes” in Psycholo-
gy of learning and motivation: The psychology of learning and motivation: Advances in research and theory 2nd ed. eds. K. 
W. Spence and J. T. Spence (New York, NY: Elsevier), 89–195.
5. Ayyagari, R., Grover, V., and Purvis, R. (2011). Technostress: technological antecedents and implications. MIS Q. 35, 
831–858. doi: 10.2307/41409963
6. Baethge, A., and Rigotti, T. (2010). Arbeitsunterbrechungen und Multitasking. Dortmund/Berlin/Dresden: Bundesanstalt 
für Arbeitsschutz und Arbeitsmedizin, BAuA [Federal Institute for Occupational Safety and Health].
7. Baumgartner, N., Mitsch, S., Müller, A., Retschitzegger, W., Salfinger, A., and Schwinger, W. (2014). A tour of BeAware – 
a situation awareness framework for control centers. Information Fusion 20, 155–173. doi: 10.1016/j.inffus.2014.01.008
8. Bawden, D., and Robinson, L. (2009). The dark side of information: overload, anxiety and other paradoxes and patholo-
gies. J. Inf. Sci. 35, 180–191. doi: 10.1177/0165551508095781
9. Beasley, J. W., Wetterneck, T. B., Temte, J., Lapin, J. A., Smith, P., Rivera-Rodriguez, A. J., et al. (2011). Information 
Chaos in primary care: implications for physician performance and patient safety. J. Am. Board Fam. Med. 24, 745–751. 
doi: 10.3122/jabfm.2011.06.100255
10. Becker, L. (2009). The impact of organizational information overload on leaders: making knowledge work productive in 
the 21st century. dissertation. Moscow (ID): University of Idaho.
11. Becker, J., Derra, N. D., Regal, C., and Kühlmann, T. M. (2021). Mitigating the negative consequences of ICT use: the 
moderating effect of active-functional and dysfunctional coping. J. Decis. Syst. 31, 374–406. doi: 10.1080/12460125.2021. 
1901337
12. Benselin, J. C., and Ragsdell, G. (2016). Information overload: the differences that age makes. J. Librariansh. Inf. Sci. 
48, 284–297. doi: 10.1177/0961000614566341
13. Bergström, J., Dahlström, N., Henriqson, E., and Dekker, S. (2010). Team coordination in escalating situations: an 
empirical study using mid-Fidelity simulation.
J. Contingencies Crisis Manag. 18, 220–230. doi: 10.1111/j.1468-5973.2010.00618.x
14. Bordi, L., Okkonen, J., Mäkiniemi, J.-P., and Heikkilä-Tammi, K. (2017). “Employee-developed ways to enhance infor-
mation ergonomics” in Proceedings of the 21st international academic Mindtrek conference. eds. M. Turunen, H. Väätäjä, 
J. Paavilainen and T. Olsson, 90–96.
15. Bundesanstalt für Arbeitsschutz und Arbeitsmedizin, BAuA [Federal Institute for Occupational Safety and Health] 
(2006). Informationsflut am Arbeitsplatz? Belastungsgünstige E-Mail-Nutzung im Betrieb [online]. Available at: https://www.
baua. de/DE/Angebote/Publikationen/Praxis-kompakt/F64.pdf?blob=publicationFile&v=2 (Accessed January 4, 2022).
16. Bundesanstalt für Arbeitsschutz und Arbeitsmedizin, BAuA [Federal Institute for Occupational Safety and Health] 
(2011). Technologien im Büro. Chancen und Risiken im Umgang mit PC, E-Mail & Co [online]. Available at: https://www.
baua. de/DE/Angebote/Publikationen/Praxis/A62.pdf?blob=publicationFile&v=4 (Accessed January 4, 2022).
17. Camargo, M. R. (2008). A grounded theory study of the relationship between e-mail and burnout. Inform. Res. 13
18. Celi, L. A., Csete, M., and Stone, D. (2014). Optimal data systems: the future of clinical predictions and decision sup-
port. Curr. Opin. Crit. Care 20, 573–580. doi: 10.1097/MCC.0000000000000137
19. Cheuk, B. (2008). Delivering business value through information literacy in the workplace. Libri 58, 137–143. doi: 
10.1515/libr.2008.015
20. Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived stress. Journal of health and social 
behavior. 24, 385–396.
21. Cohen, S., Kamarck, T., and Mermelstein, R. (1983). A global measure of perceived stress. Journal of Health and 
Social Behavior 24, 385–396.
22. Connell, A., Black, G., Montgomery, H., Martin, P., Nightingale, C., King, D., et al. (2019). Implementation of a digitally 
enabled care pathway (part 2): qualitative analysis of experiences of health care professionals. J. Med. Internet Res. 
21:e13143. doi: 10.2196/13143
23. Daft, R. L., and Lengel, R. H. (1986). Organizational information requirements, media richness and structural design. 
Manag. Sci. 32, 554–571. doi: 10.1287/mnsc.32.5.554
24. Day, A., Paquet, S., Scott, N., and Hambley, L. (2012). Perceived information and communication technology (ICT) 
demands on employee outcomes: the moderating effect of organizational ICT support. J. Occup. Health Psychol. 17, 
473–491. doi: 10.1037/a0029837
25. De Bruin, E. I., van der Meulen, R. T., de Wandeler, J., Zijlstra, B. J., Formsma, A. R., and Bögels, S. M. (2020). The 
Unilever study: positive effects on stress and risk for dropout from work after the finding peace in a frantic world training. 
Mindfulness 11, 350–361. doi: 10.1007/s12671-018-1029-6
26. Demirsoy, A., and Petersen, K. (2018). Semantic knowledge management system to support software engineers: 
implementation and static evaluation through interviews at Ericsson. E-Informatica 12, 237–263. doi: 10.5277/e-Inf180110
27. Drössler, S., Steputat, A., Schubert, M., Günther, N., Staudte, R., Kofahl, M., et al. (2018). Informationsüberflutung 
durch digitale Medien am Arbeitsplatz. Zentralblatt für Arbeitsmedizin, Arbeitsschutz und Ergonomie 68, 77–88. doi: 
10.1007/s40664-018-0267-8
28. Dzokoto, F. K., Edum-Fotwe, F., and Demian, P. (2013). Information behaviour characteristics of project actors in 
organisation management. London: IAENG.
29. Edmunds, A., and Morris, A. (2000). The problem of information overload in business organisations: a review of the 
literature. Int. J. Inf. Manag. 20, 17–28. doi: 10.1016/S0268-4012(99)00051-1
30. Ellwart, T., Happ, C., Gurtner, A., and Rack, O. (2015). Managing information overload in virtual teams: effects of 
a structured online team adaptation on cognition and performance. Eur. J. Work Organ. Psychol. 24, 812–826. doi: 
10.1080/1359432X.2014.1000873
31. Eppler, M. J., and Mengis, J. (2004). The concept of information overload—a review of literature from organization 
science, accounting, marketing, MIS, and related disciplines. Inform. Soc. 20, 325–344. doi: 10.1080/01972240490507974
32. Estrada-Muñoz, C., Vega-Muñoz, A., Boada-Grau, J., Castillo, D., Müller-Pérez, S., and Contreras-Barraza, N. (2022). 



Impact of techno-creators and techno-inhibitors on techno-stress manifestations in Chilean kindergarten directors in the 
context of the COVID-19 pandemic and teleworking. Front. Psychol. 13:865784. doi: 10.3389/fpsyg.2022.865784
33. Farhoomand, A. F., and Drury, D. H. (2002). Managerial information overload. Commun. ACM 45, 127–131. doi: 
10.1145/570907.570909
34. Fellmann, M., Lambusch, F., and Waller, A. (2019). Stress-sensitive IT-Systems at Work: insights from an empirical 
investigation. In: Business information systems. eds. W. Abramowicz and R. Corchuelo (Cham: Springer International 
Publishing), 284–298.
35. Ferreira, A., Antunes, P., and Herskovic, V. (2011). Improving group attention: an experiment with synchronous brain-
storming. Group Decis. Negot. 20, 643–666. doi: 10.1007/s10726-011-9233-y
36. Florkowski, G. W. (2019). HR technologies and HR-staff technostress: an unavoidable or combatable effect? Empl. 
Relat. 41, 1120–1144. doi: 10.1108/ER-08-2018-0214
37. Garnsworthy, J., Zanconato, R., and Soltysiak, S. (2004). Advanced decision support: improving control room effective-
ness. WIT Transact. Built Environ. 75
38. Gaudioso, F., Turel, O., and Galimberti, C. (2017). The mediating roles of strain facets and coping strategies in translat-
ing techno-stressors into adverse job outcomes. Comput. Hum. Behav. 69, 189–196. doi: 10.1016/j.chb.2016.12.041
39. Girard, J., and Allison, M. (2008). Information anxiety: fact, fable or fallacy. Electron. J. Knowl. Manag. 6, 111–124.
40. Graf, B., and Antoni, C. H. (2020). The relationship between information characteristics and information overload at the 
workplace - a meta-analysis. Eur. J. Work Organ. Psy. 30, 143–158. doi: 10.1080/1359432X.2020.1813111
41. Happ, C., Rack, O., Gurtner, A., and Ellwart, T. (2015). Die Kraft mentaler Modelle: Informationsüberflutung in Teams 
besiegen. PERSONALquarterly 4, 44–51.
42. Hassan, W. U., Guo, S., Li, D., Chen, Z., Jee, K., Li, Z., et al. (2019). NoDoze: combatting threat alert fatigue with auto-
mated provenance triage. In: Proceedings 2019 network and distributed system security symposium.
43. Hunter, G. L., and Goebel, D. J. (2008). Salespersons’ information overload: scale development, validation, and its re-
lationship to salesperson job satisfaction and performance. J. Pers. Sell. Sales Manag. 28, 21–35. doi: 10.2753/PSS0885-
3134280102
44. Jackson, T. W., and Farzaneh, P. (2012). Theory-based model of factors affecting information overload. Int. J. Inf. Man-
ag. 32, 523–532. doi: 10.1016/j.ijinfomgt.2012.04.006
45. Jackson, T. W., and Smith, S. (2012). Retrieving relevant information: traditional file systems versus tagging. J. Enterp. 
Inf. Manag. 25, 79–93. doi: 10.1108/17410391211192170
46. Jena, R. K. (2015). Technostress in ICT enabled collaborative learning environment: an empirical study among Indian 
academician. Comput. Hum. Behav. 51, 1116–1123. doi: 10.1016/j.chb
47. Junghanns, G., and Kersten, N. (2020). Informationsüberflutung am Arbeitsplatz: Gesundheitliche Konsequenzen. Zen-
tralblatt für Arbeitsmedizin, Arbeitsschutz und Ergonomie 70, 8–17. doi: 10.1007/s40664-019-00370-w
48. Karvalics, L. Z. (2007). Information society–what is it exactly? The meaning, history and conceptual framework of an 
expression. http://www.lincompany.kz/pdf/Hungary/02_ZKL_final2007.pdf (Accessed January 4, 2022).
49. Kauffeld, S., Handke, L., and Straube, J. (2016). Verteilt und doch verbunden: Virtuelle Teamarbeit. Gruppe, Interak-
tion. Organisation. Zeitschrift für Angewandte Organisationspsychologie 47, 43–51. doi: 10.1007/s11612-016-0308-8
50. Khairat, S. S., Dukkipati, A., Lauria, H. A., Bice, T., Travers, D., and Carson, S. S. (2018). The impact of visualiza-
tion dashboards on quality of care and clinician satisfaction: integrative literature review. JMIR Hum. Factors 5:e22. doi: 
10.2196/humanfactors.9328
51. Klapp, O. E. (1986). Overload and boredom: essays on the quality of life in the information society. New York: Green-
wood Press.
52. Klausegger, C., Sinkovics, R. R., and Zou, H. (2007). Information overload: a cross-national investigation of influence 
factors and effects. Mark. Intell. Plan. 25, 691–718. doi: 10.1108/02634500710834179
53. Kluge, A., Antoni, C. H., and Ellwart, T. (2020). Digitalization as the problem of and the solution to vast amounts of data 
in future work–challenges for individuals, teams, and organizations. Zeitschrift für Arbeits-und Organisationspsychologie 
64, 1–5. doi: 10.1026/0932-4089/a000317
54. Kluge, A., and Gronau, N. (2018). Intentional forgetting in organizations: the importance of eliminating retrieval cues for 
implementing new routines. Front. Psychol. 9:51. doi: 10.3389/fpsyg.2018.00051
55. Landale, A. (2007). Hunter-seeker strategies: the antidote to overload. Ind. Commer. Train. 39, 227–230. doi: 
10.1108/00197850710755177
56. La Torre, G., Esposito, A., Sciarra, I., and Chiappetta, M. (2019). Definition, symptoms and risk of techno-stress: a 
systematic review. Int. Arch. Occup. Environ. Health 92, 13–35. doi: 10.1007/s00420-018-1352-1
57. Lehman, A., and Miller, S. J. (2020). A theoretical conversation about responses to information overload. Information 
11:379. doi: 10.3390/info11080379
58. Le Roux, D. J., and Botha, P. A. (2021). Investigating the impact of technostress on productivity and overall life satis-
faction of managers working at a South African ferrochrome smelting company. SA J. Hum. Resour. Manag. 19:a1649. doi: 
10.4102/sajhrm.v19i0.1649
59. Mack, E. H., Wheeler, D. S., and Embi, P. J. (2009). Clinical decision support systems in the pediatric intensive care 
unit. Pediatr. Crit. Care Med. 10, 23–28. doi: 10.1097/PCC.0b013e3181936b23
60. Mahapatra, M., and Pati, S. P. (2018). Technostress creators and burnout: a job demands-resources perspective. In: 
Proceedings of the 2018 ACM SIGMIS conference of computers and people research, 70–77.
61. Manwani, S., Bech, H., and Dahlhoff, J. (2001). Managing information overload: is technology the answer? AMCIS 7, 
34–38.
62. Martignene, N., Balcaen, T., Bouzille, G., Calafiore, M., Beuscart, J.-B., Lamer, A., et al. (2020). Heimdall, a comput-
er program for electronic health records data visualization. Stud. Health Technol. Inform. 270, 247–251. doi: 10.3233/
SHTI200160
63. McFarlane, D. C., Doig, A. K., Agutter, J. A., Mercurio, J. L., Mittu, R., Brewer, L. M., et al. (2017). Defeating informa-
tion overload in health surveillance using a metacognitive aid innovation from military combat systems. J. Defense Model 
Simul. 14, 371–388. doi: 10.1177/1548512916667246
64. Methley, A. M., Campbell, S., Chew-Graham, C., McNally, R., and Cheraghi-Sohi, S. (2014). PICO, PICOS and SPI-
DER: a comparison study of specificity and sensitivity in three search tools for qualitative systematic reviews. BMC Health 
Serv. Res. 14:579. doi: 10.1186/s12913-014-0579-0
65. Meyer, B., Zill, A., and Dilba, D. (2021). Entspann dich, Deutschland! TK-Stressstudie 2021. Hamburg: Techniker 
Krankenkasse.
66. Mill, W. C. (2010). Training to survive the workplace of today. Ind. Commer. Train. 42, 270–273. doi: 
10.1108/00197851011057573
67. Moher, D., Liberati, A., Tetzlaff, J., and Altman, D. G. (2009). Preferred reporting items for systematic reviews and 
meta-analyses: the PRISMA statement. PLoS Med. 6:e1000097. doi: 10.1371/journal.pmed.1000097
68. Moser, K., Preising, K., Göritz, A. S., and Paul, K. (2002). Steigende Informationsflut am Arbeitsplatz: belastungsgünsti-
ger Umgang mit elektronischen Medien (E-Mail, Internet). Bremerhaven: Wirtschaftsverl. NW Verl. für Neue Wiss.
69. Moser, K., and Soucek, R. (2005). Kampf der Informationsüberflutung. E-Mail-Kommunikation trainieren. MQ Manage-
ment und Qualität 5, 22–23.



70. Mustapar, N. A., Abdullah, N., and Noor, N. L. M. (2016). A review towards developing a moment of information over-
load model. In: 4th international conference on user science and engineering (i-USEr), 222–226.
71. Nagarajah, B. A. (2016). The influence of professional training and personal factors on technostress: A correlational 
study. Dissertation. Minneapolis, MN: Capella University.
72. Norri-Sederholm, T., Paakkonen, H., Kurola, J., and Saranto, K. (2015). Situational awareness and information flow in 
prehospital emergency medical care from the perspective of paramedic field supervisors: a scenario-based study. Scand. 
J. Trauma Resusc. Emerg. Med. 23:4. doi: 10.1186/s13049-014-0083-x
73. Oehme, A., Böhm, S., Gierig, S., and Pourpart, S. (2019). Aufgabenbezogener Einsatz moderner Interaktionskonzepte 
zur Kommunikation zwischen Leitwartenoperateuren und Beschäftigten in der Anlage. Dortmund/Berlin/Dresden: Bunde-
sanstalt für Arbeitsschutz und Arbeitsmedizin, BAuA [Federal Institute for Occupational Safety and Health].
74. Okolo, D., Kamarudin, S., and Ahmad, U. N. U. (2018). An exploration of the relationship between technostress, em-
ployee engagement and job design from the Nigerian banking employee’s perspective. MDKE 6, 511–530. doi: 10.25019/
MDKE/6.4.01
75. Oldroyd, J. B., and Morris, S. S. (2012). Catching falling stars: a human resource response to social capital’s detrimen-
tal effect of information overload on star employees. Acad. Manag. Rev. 37, 396–418. doi: 10.5465/amr.2010.0403
76. Patapovas, A., Dormann, H., Sedlmayr, B., Kirchner, M., Sonst, A., Müller, F., et al. (2013). Medication safety and 
knowledge-based functions: a stepwise approach against information overload. Br. J. Clin. Pharmacol. 76, 14–24. doi: 
10.1111/bcp.12190
77. Paul, S., and Nazareth, D. L. (2010). Input information complexity, perceived time pressure, and information process-
ing in GSS-based work groups: an experimental investigation using a decision schema to alleviate information overload 
conditions. Decis. Support. Syst. 49, 31–40. doi: 10.1016/j.dss.2009.12.007
78. Pfaffinger, K. F., Reif, J. A. M., Spieß, E., and Berger, R. (2020). Anxiety in a digitalised work environment. Gruppe, 
Interaktion, Organisation 51, 25–35. doi: 10.1007/s11612-020-00502-4
79. Pickering, B. W., Gajic, O., Ahmed, A., Herasevich, V., and Keegan, M. T. (2013). Data utilization for medical decision 
making at the time of patient admission to ICU. Crit. Care Med. 41, 1502–1510. doi: 10.1097/CCM.0b013e318287f0c0
80. Piecha, A. (2021). Informationsflut am Arbeitsplatz-Umgang mit großen Informationsmengen vermittelt durch elektro-
nische Medien. Zentrale Erkenntnisse und Schlussfolgerungen aus einem Forschungsprojekt. Dortmund/Berlin/Dresden: 
Bundesanstalt für Arbeitsschutz und Arbeitsmedizin (BAuA).
81. Piecha, A., and Hacker, W. (2020). Informationsflut am Arbeitsplatz–Umgang mit großen Informationsmengen vermit-
telt durch elektronische Medien. Dortmund/Berlin/Dresden: Bundesanstalt für Arbeitsschutz und Arbeitsmedizin, BAuA 
[Federal Institute for Occupational Safety and Health].
82. Rack, O., Tschaut, A., Clases, C., and Giesser, C. (2011). Collective Information Management–Ein Ansatzpunkt zum 
Umgang mit Informationsflut in virtueller Teamarbeit. Wirtschaftspsychologie 3, 41–51.
83. Ramsay, J., and Renaud, K. (2012). Using insights from email users to inform organisational email management policy. 
Behav. Inform. Technol. 31, 587–603. doi: 10.1080/0144929X.2010.517271
84. Remund, D., and Aikat, D. (2012). Drowning in data: a review of information overload within organizations and the 
viability of strategic communication principles. In: Information overload. Eds. J. B. Strother, J. M. Ulijn, and Z. Fazal (Ho-
boken, NJ, USA: John Wiley & Sons, Inc), 231–250.
85. Riener, A., and Ferscha, A. (2008). Raising awareness about space via vibro-tactile notifications. In: European confer-
ence on smart sensing and context. Eds. D. Roggen et al. (Berlin/Heidelberg: Springer), 235–245.
86. Ries, F., and Deml, B. (2019). Videoaufnahmen in Leitwarten: Belastungs- und Beanspruchungsanalyse. Dortmund/
Berlin/Dresden: Bundesanstalt für Arbeitsschutz und Arbeitsmedizin, BAuA [Federal Institute for Occupational Safety and 
Health].
87. Roy, M. C., Roy, M. J., and Bouchard, L. (2017). Improving board knowledge with information and communication 
technologies. Electron. J. Knowl. Manag. 15, 215–224.
88. Sappelli, M., Pasi, G., Verberne, S., de Boer, M., and Kraaij, W. (2016). Assessing e-mail intent and tasks in e-mail 
messages. Inf. Sci. 358–359, 1–17. doi: 10.1016/j.ins.2016.03.002
89. Shah, T., Patel-Teague, S., Kroupa, L., Meyer, A. N. D., and Singh, H. (2019). Impact of a national QI programme 
on reducing electronic health record notifications to clinicians. BMJ Quality & Safety 28, 10–14. doi: 10.1136/bm-
jqs-2017-007447
90. Soucek, R. (2009). Informationsüberlastung durch E-mail-Kommunikation. In: Gesundheit und Neue Medien. Psy-
chologische Aspekte der Interaktion mit Informations- und Kommunikationstechnologien. Eds. B. U. Stetina and I. 
Kryspin-Exner (Wien/New York: Springer), 57–70.
91. Soucek, R. (2017). Informationsflut am Arbeitsplatz: Helfen Vereinbarungen zur E-Mail-Kommunikation? PERSONAL-
quarterly 69, 17–21.
92. Soucek, R., and Moser, K. (2010). Coping with information overload in email communication: evaluation of a training 
intervention. Comput. Hum. Behav. 26, 1458–1466. doi: 10.1016/j.chb.2010.04.024
93. Spagnoli, P., Molino, M., Molinaro, D., Giancaspro, M. L., Manuti, A., and Ghislieri, C. (2020). Workaholism and tech-
nostress during the COVID-19 emergency: the crucial role of the leaders on remote working. Front. Psychol. 11:620310. 
doi: 10.3389/fpsyg.2020.620310
94. Stadin, M., Nordin, M., Fransson, E. I., and Broström, A. (2020). Healthcare managers’ experiences of technostress 
and the actions they take to handle it – a critical incident analysis. BMC Med. Inform. Decis. Mak. 20:244. doi: 10.1186/
s12911-020-01261-4
95. Stich, J.-F., Tarafdar, M., and Cooper, C. L. (2018). Electronic communication in the workplace: boon or bane? J. Or-
gan. Effect. People Perf. 5, 98–106. doi: 10.1108/JOEPP-05-2017-0046
96. Sumecki, D., Chipulu, M., and Ojiako, U. (2011). Email overload: exploring the moderating role of the perception of 
email as a ‘business critical’ tool. Int. J. Inf. Manag. 31, 407–414. doi: 10.1016/j.ijinfomgt.2010.12.008
97. Tan, Y. M., Hii, J., Chan, K., Sardual, R., and Mah, B. (2013). An electronic dashboard to improve nursing care. Stud. 
Health Technol. Inform. 192, 190–194. doi: 10.3233/978-1-61499-289-9-190
98. Tung, F., Zelek, J. S., and Clausi, D. A. (2011). Goal-based trajectory analysis for unusual behaviour detection in intelli-
gent surveillance. Image Vis. Comput. 29, 230–240. doi: 10.1016/j.imavis.2010.11.003
99. Ulfert, A.-S., Antoni, C. H., and Ellwart, T. (2022). The role of agent autonomy in using decision support systems at 
work. Comput. Hum. Behav. 126:106987. doi: 10.1016/j.chb.2021.106987
100. Waller, R. G., Wright, M. C., Segall, N., Nesbitt, P., Reese, T., Borbolla, D., et al. (2019). Novel displays of patient in-
formation in critical care settings: a systematic review. J. Am. Med. Inform. Assoc. 26, 479–489. doi: 10.1093/jamia/ocy193
101. Wang, Y., Gräther, W., and Prinz, W. (2007). Suitable notification intensity: the dynamic awareness system. In: Pro-
ceedings of the 2007 international ACM conference on supporting group work, 99–106.
102. Warbington, R. (2000). Managing information overload. Women Bus. 52, 20–23.
103. Warren, P. (2014). Personal information management: the case for an evolutionary approach. Interact. Comput. 26, 
208–237. doi: 10.1093/iwc/iwt034
104. Wnuk, K., Gorschek, T., Callele, D., Karlsson, E.-A., Ahlin, E., and Regnell, B. (2016). Supporting scope tracking and 
visualization for very large-scale requirements engineering – utilizing FSC+, decision patterns, and atomic decision visuali-
zations. IEEE Transact. Softw. Eng. 42, 47–74. doi: 10.1109/TSE.2015.2445347



105. Wu, L., Zhu, Z., Cao, H., and Li, B. (2016). Influence of information overload on operator’s user experience of human–
machine interface in LED manufacturing systems. Cogn. Tech. Work 18, 161–173. doi: 10.1007/s10111-015-0352-0
106. Yener, S., Arslan, A., and Kilinç, S. (2020). The moderating roles of technological self-efficacy and time management 
in the technostress and employee performance relationship through burnout. Inf. Technol. People 34, 1890–1919. doi: 
10.1108/ITP-09-2019-0462
107. Yin, P., Ou, C. X., Davison, R. M., and Wu, J. (2018). Coping with mobile technology overload in the workplace. Inter-
net Res. 28, 1189–1212. doi: 10.1108/IntR-01-2017-0016
108. Zhang, Y., and Xiao, W. (2018). Keyphrase generation based on deep Seq2seq model. IEEE Access 6, 46047–46057. 
doi: 10.1109/ACCESS.2018.2865589
109. Zhao, X., Xia, Q., and Huang, W. (2020). Impact of technostress on productivity from the theoretical perspective of 
appraisal and coping processes. Inf. Manag. 57:103265. doi: 10.1016/j.im.2020.103265
110. Rigotti, T., Yang, L.-Q., Jiang, Z., Newman, A., De Cuyper, N., and Sekiguchi, T. (2021). Work-related psychosocial 
risk factors and coping resources during the corona crisis. Appl. Psychol. Int. Rev. 70, 3–15. doi: 10.1111/apps.12307
111. Roy, M. C., Roy, M. J., and Bouchard, L. (2017). Improving board knowledge with information and communication 
technologies. Electron. J. Knowl. Manag. 15, 215–224.
112. Sappelli, M., Pasi, G., Verberne, S., de Boer, M., and Kraaij, W. (2016). Assessing e-mail intent and tasks in e-mail 
messages. Inf. Sci. 358-359, 1–17. doi: 10.1016/j.ins.2016.03.002
113. Shah, T., Patel-Teague, S., Kroupa, L., Meyer, A. N. D., and Singh, H. (2019). Impact of a national QI programme 
on reducing electronic health record notifications to clinicians. BMJ Quality & Safety 28, 10–14. doi: 10.1136/bm-
jqs-2017-007447
114. Soucek, R. (2009). Informationsüberlastung durch E-mail-Kommunikation. In: Gesundheit und Neue Medien. 
Psychologische Aspekte der Interaktion mit Informations-und Kommunikationstechnologien. Eds. B. U. Stetina and I. 
Kryspin-Exner. Wien/New York: Springer, 57–70.
115. Soucek, R. (2017). Informationsflut am Arbeitsplatz: Helfen Vereinbarungen zur E-Mail-Kommunikation? PERSONAL-
quarterly 69, 17–21.
116. Soucek, R., and Moser, K. (2010). Coping with information overload in email communication: evaluation of a training 
intervention. Comput. Hum. Behav. 26, 1458–1466. doi: 10.1016/j.chb.2010.04.024
117. Spagnoli, P., Molino, M., Molinaro, D., Giancaspro, M. L., Manuti, A., and Ghislieri, C. (2020). Workaholism and tech-
nostress during the COVID-19 emergency: the crucial role of the leaders on remote working. Front. Psychol. 11:620310. 
doi: 10.3389/fpsyg.2020.620310
118. Stadin, M., Nordin, M., Fransson, E. I., and Broström, A. (2020). Healthcare managers’ experiences of technostress 
and the actions they take to handle it – a critical incident analysis. BMC Med. Inform. Decis. Mak. 20:244. doi: 10.1186/
s12911-020-01261-4
119. Stich, J.-F., Tarafdar, M., and Cooper, C. L. (2018). Electronic communication in the workplace: boon or bane? J. 
Organ. Effect. People Perf. 5, 98–106. doi: 10.1108/JOEPP-05-2017-0046
120. Sumecki, D., Chipulu, M., and Ojiako, U. (2011). Email overload: exploring the moderating role of the perception of 
email as a ‘business critical’ tool. Int. J. Inf. Manag. 31, 407–414. doi: 10.1016/j.ijinfomgt.2010.12.008
121. Tan, Y. M., Hii, J., Chan, K., Sardual, R., and Mah, B. (2013). An electronic dashboard to improve nursing care. Stud. 
Health Technol. Inform. 192, 190–194. doi: 10.3233/978-1-61499-289-9-190
122. Tung, F., Zelek, J. S., and Clausi, D. A. (2011). Goal-based trajectory analysis for unusual behaviour detection in 
intelligent surveillance. Image Vis. Comput. 29, 230–240. doi: 10.1016/j.imavis.2010.11.003
123. Ulfert, A.-S., Antoni, C. H., and Ellwart, T. (2022). The role of agent autonomy in using decision support systems at 
work. Comput. Hum. Behav. 126:106987. doi: 10.1016/j.chb.2021.106987
124. Waller, R. G., Wright, M. C., Segall, N., Nesbitt, P., Reese, T., Borbolla, D., et al. (2019). Novel displays of patient in-
formation in critical care settings: a systematic review. J. Am. Med. Inform. Assoc. 26, 479–489. doi: 10.1093/jamia/ocy193
125. Wang, Y., Gräther, W., and Prinz, W. (2007). Suitable notification intensity: the dynamic awareness system. In: Pro-
ceedings of the 2007 international ACM conference on supporting group work, 99–106.
126. Warbington, R. (2000). Managing information overload. Women Bus. 52, 20–23.
127. Warren, P. (2014). Personal information management: the case for an evolutionary approach. Interact. Comput. 26, 
208–237. doi: 10.1093/iwc/iwt034
128. Wnuk, K., Gorschek, T., Callele, D., Karlsson, E.-A., Ahlin, E., and Regnell, B. (2016). Supporting scope tracking and 
visualization for very large-scale requirements engineering – utilizing FSC+, decision patterns, and atomic decision visuali-
zations. IEEE Transact. Softw. Eng. 42, 47–74. doi: 10.1109/TSE.2015.2445347
129. Wu, L., Zhu, Z., Cao, H., and Li, B. (2016). Influence of information overload on operator’s user experience of human–
machine interface in LED manufacturing systems. Cogn. Tech. Work 18, 161–173. doi: 10.1007/s10111-015-0352-0
130. Yener, S., Arslan, A., and Kilinç, S. (2020). The moderating roles of technological self-efficacy and time management 
in the technostress and employee performance relationship through burnout. Inf. Technol. People 34, 1890–1919. doi: 
10.1108/ITP-09-2019-0462
131. Yin, P., Ou, C. X., Davison, R. M., and Wu, J. (2018). Coping with mobile technology overload in the workplace. Inter-
net Res. 28, 1189–1212. doi: 10.1108/IntR-01-2017-0016
132. Zhang, Y., and Xiao, W. (2018). Keyphrase generation based on deep Seq2seq model. IEEE Access 6, 46047–46057. 
doi: 10.1109/ACCESS.2018.2865589
133. Zhao, X., Xia, Q., and Huang, W. (2020). Impact of technostress on productivity from the theoretical perspective of 
appraisal and coping processes. Inf. Manag. 57:103265. doi: 10.1016/j.im.2020.103265
134. Rigotti, T., Yang, L.-Q., Jiang, Z., Newman, A., De Cuyper, N., and Sekiguchi, T. (2021). Work-related psychosocial 
risk factors and coping resources during the corona crisis. Appl. Psychol. Int. Rev. 70, 3–15. doi: 10.1111/apps.12307
135. Bawden, D., and Robinson, L. (2009). The dark side of information: overload, anxiety and other paradoxes and 
pathologies. J. Inf. Sci. 35, 180–191. doi: 10.1177/0165551508095781
136. Atkinson, R. C., and Shiffrin, R. M. (1968). Human memory: a proposed system and its control processes. In: Psy-
chology of learning and motivation: Advances in research and theory, 2nd ed., eds. K. W. Spence and J. T. Spence (New 
York, NY: Elsevier), 89–195.
137. Baethge, A., and Rigotti, T. (2010). Arbeitsunterbrechungen und Multitasking. Dortmund/Berlin/Dresden: Bundesan-
stalt für Arbeitsschutz und Arbeitsmedizin, BAuA [Federal Institute for Occupational Safety and Health].
138. Daft, R. L., and Lengel, R. H. (1986). Organizational information requirements, media richness and structural design. 
Manag. Sci. 32, 554–571. doi: 10.1287/mnsc.32.5.554
139. Eppler, M. J., and Mengis, J. (2004). The concept of information overload—a review of literature from organization 
science, accounting, marketing, MIS, and related disciplines. Inform. Soc. 20, 325–344. doi: 10.1080/01972240490507974
140. Edmunds, A., and Morris, A. (2000). The problem of information overload in business organisations: a review of the 
literature. Int. J. Inf. Manag. 20, 17–28. doi: 10.1016/S0268-4012(99)00051-1
141. Klapp, O. E. (1986). Overload and boredom: essays on the quality of life in the information society. New York: Green-
wood Press.
142. Moher, D., Liberati, A., Tetzlaff, J., and Altman, D. G. (2009). Preferred reporting items for systematic reviews and 
meta-analyses: the PRISMA statement. PLoS Med. 6:e1000097. doi: 10.1371/journal.pmed.1000097



1. Al-Kumaim, N. H., Hassan, S. H., Shabbir, M. S., Almazroi, A. A., & Al-Rejal, H. M. A. (2021). Exploring the inescapable 
suffering among postgraduate researchers: Information overload perceptions and implications for future research. Interna-
tional Journal of Information and Communication Technology Education (IJICTE), 17(1), 19–41.
2. Allen, D. K., & Shoard, M. (2005). Spreading the load: Mobile information and communications technologies and their 
effect on information overload [Conference Paper]. Information Research, 10(2).
3. Arksey, H., & O’Malley, L. (2005). Scoping studies: Towards a methodological framework. International Journal of Social 
Research Methodology, 8(1), 19–32.
4. Bawden, Holtham, C., & Courtney, N. (1999). Perspectives on information overload. Aslib Proceedings, 51(8), 249–255. 
https://doi.org/10.1108/EUM0000000006984
5. Bawden, D., & Robinson, L. (2009). The dark side of information: Overload, anxiety and other paradoxes and patholo-
gies. Journal of Information Science, 35(2), 180–191.
6. Bawden, D., & Robinson, L. (2020). Information overload: An introduction. Oxford Research Encyclopedia of Politics.
7. Bell, V. (2010). Don’t touch that dial! A history of media technology scares, from the printing press to Facebook.
8. Benselin, J. C., & Ragsdell, G. (2016). Information overload: The differences that age makes. Journal of Librarianship 
and Information Science, 48(3), 284–297.
9. Blummer, B., & Kenton, J. M. (2014). Reducing patron information overload in academic libraries. College and Under-
graduate Libraries, 21(2), 115–135. https://doi.org/10.1080/10691316.2014.906786
10. Bock, G. W., Mahmood, M., Sharma, S., & Kang, Y. J. (2010). The impact of information overload and contribution 
overload on continued usage of electronic knowledge repositories. Journal of Organizational Computing and Electronic 
Commerce, 20(3), 257–278. https://doi.org/10.1080/10919392.2010.494530
11. Chan, Y. M., & Huang, H. (2013). Weight management information overload challenges in 2007 HINTS: Socioeconom-
ic, Health Status and Behaviors Correlates. Journal of Consumer Health on the Internet, 17(2), 151–167. https://doi.org/10.
1080/15398285.2013.780540
12. Chewning, E. G., & Harrell, A. M. (1990). The effect of information load on decision makers’ cue utilization levels and 
decision quality in a financial distress decision task. Accounting, Organizations and Society, 15(6), 527–542. https://doi.
org/10.1016/0361-3682(90)90033-Q
13. Christian, G. R., Blumenthal, C., & Patterson, M. (2001). The information explosion and the adult learner: Implications 
for reference librarians. The Reference Librarian, 33(69–70), 19–30.
14. Colquhoun, H. L., Levac, D., O’Brien, K. K., Straus, S., Tricco, A. C., Perrier, L., Kastner, M., & Moher, D. (2014). Scop-
ing reviews: Time for clarity in definition, methods, and reporting. Journal of Clinical Epidemiology, 67(12), 1291–1294.
15. Davis, C. E., & Davis, E. B. (1996). Information load and consistency of decisions. Psychological Reports, 79(1), 
279–288. https://doi.org/10.2466/pr0.1996.79.1.279
16. Davis, N. (2010). The function of information architecture. DSIA Portal of Information Architecture, Franklin Park (NJ), 
Methodbrain.
17. Dutta, S. (2011). Actionable filtering themes in executive information systems for managing information overload. Jour-
nal of Theoretical and Applied Information Technology, 29(1), 16–21.
18. Edmunds, A., & Morris, A. (2000). The problem of information overload in business organisations: A review of the litera-
ture. International Journal of Information Management, 20(1), 17–28. https://doi.org/10.1016/s0268-4012(99)00051-1
19. Eliyana, A., Ajija, S. R., Sridadi, A. R., Setyawati, A., & Emur, A. P. (2020). Information overload and communication 
overload on social media exhaustion and job performance. Systematic Reviews in Pharmacy, 11(8), 334–351. https://doi.
org/10.31838/srp.2020.8.52
20. Eppler, M. J., & Mengis, J. (2004). The concept of information overload—a review of literature from organization sci-
ence, accounting, marketing, MIS, and related disciplines. The Information Society, 20(5), 325–344.
21. Eraslan, P., & Tufan, G. (2022). Cancer information overload may be a crucial determinant of adjuvant aromatase 
inhibitor adherence. European Review for Medical and Pharmacological Sciences, 26(19), 7053–7062. https://doi.
org/10.26355/eurrev_202210_29889
22. Etzel, B. (1995). New strategy and techniques to cope with information overload.
23. Falschlunger, L., Lehner, O., & Treiblmaier, H. (2016). InfoVis: The impact of information overload on decision making 
outcome in high complexity settings.
24. Farhoomand, A. F., & Drury, D. H. (2002). Managerial information overload. Communications of the ACM, 45(10).
25. Ghorbanian Zolbin, M., Han, S., & Nikou, S. (2022). Effective factors influencing individual’s shared health decision 
making. Information Research, 27(Special Issue). https://doi.org/10.47989/irisic2247
26. Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis of 14 review types and associated methodologies. 
Health Information & Libraries Journal, 26(2), 91–108.
27. Guo, Y., Lu, Z., Kuang, H., & Wang, C. (2020). Information avoidance behavior on social network sites: Information 
irrelevance, overload, and the moderating role of time pressure. International Journal of Information Management, 52, 
Article 102067.
28. Haddad, M. R., Baazaoui, H., Ziou, D., & Ben Ghezala, H. (2012). A model-driven approach for context-aware recom-
mendation.
29. Hall, A., & Walton, G. (2004). Information overload within the health care system: A literature review. Health Information 
and Libraries Journal, 21(2), 102–108. https://doi.org/10.1111/j.1471-1842.2004.00506.x
30. Hiltz, S. R., & Plotnick, L. (2013). Dealing with information overload when using social media for emergency manage-
ment. Emerging solutions.
31. Ho, J., & Tang, R. (2001). Towards an optimal resolution to information overload: An infomediary approach.
32. Hong, H., & Kim, H. J. (2020). Antecedents and consequences of information overload in the COVID-19 pandemic. 
International Journal of Environmental Research and Public Health, 17(24). https://doi.org/10.3390/ijerph17249305
33. Huang, Q., Lei, S., & Ni, B. (2022). Perceived information overload and unverified information sharing on WeChat amid 
the COVID-19 pandemic: A moderated mediation model of anxiety and perceived herd. Frontiers in Psychology, 13, Article 
837820. https://doi.org/10.3389/fpsyg.2022.837820
34. Huang, Y.-M., Liu, C. H., Lee, C. Y., & Huang, Y. M. (2012). Designing a personalized guide recommendation system to 
mitigate information overload in museum learning. Educational Technology and Society, 15(4), 150–166.
35. Hutton, B., Salanti, G., Caldwell, D. M., Chaimani, A., Schmid, C. H., Cameron, C., Ioannidis, J. P., Straus, S., 
Thorlund, K., & Jansen, J. P. (2015). The PRISMA extension statement for reporting of systematic reviews incorporating 
network meta-analyses of health care interventions: Checklist and explanations. Annals of Internal Medicine, 162(11), 
777–784.
36. Jackson, T. W., & Farzaneh, P. (2012). Theory-based model of factors affecting information overload. International 
Journal of Information Management, 32(6), 523–532. https://doi.org/10.1016/j.ijinfomgt.2012.04.006

References Leila Shahrzadi, Ali Mansouri, Mousa Alavi, and 
Ahmad Shabani (Causes, consequences, and strategies to deal with 
information overload: a scoping review)



37. Janssen, R., & De Poot, H. (2006). Information overload: Why some people seem to suffer more than others.
38. Jones, S. L., & Kelly, R. (2018). Dealing with information overload in multifaceted personal informat-
ics systems. Human-Computer Interaction, 33(1), 1–48. https://doi.org/10.1080/07370024.2017.1302334                                                  
39. Kashada, A., Isnoun, A., & Aldali, N. (2020). Effect of information overload on decision’s quality, efficiency and time. 
International Journal of Latest Engineering Research and Applications, 5(1), 53–58.
40. Khaleel, I., Wimmer, B. C., Peterson, G. M., Zaidi, S. T. R., Roehrer, E., Cummings, E., & Lee, K. (2020). Health infor-
mation overload among health consumers: A scoping review. Patient Education and Counseling, 103(1), 15–32. https://doi.
org/10.1016/j.pec.2019.08.008
41. Khalil, H., Peters, M., Godfrey, C. M., McInerney, P., Soares, C. B., & Parker, D. (2016). An evidence-based approach 
to scoping reviews. Worldviews on Evidence-Based Nursing, 13(2), 118–123
42. Khalil, H., Peters, M. D., Tricco, A. C., Pollock, D., Alexander, L., McInerney, P., Godfrey, C. M., & Munn, Z. (2021). 
Conducting high quality scoping reviews-challenges and solutions. Journal of Clinical Epidemiology, 130, 156–160.
43. Kim, Lustria, M. L. A., Burke, D., & Kwon, N. (2007). Predictors of cancer information overload: Findings from a national 
survey [Conference Paper]. Information Research, 12(4)
44. Kim, S. (2020). Caregivers’ information overload and their personal health literacy. Western Journal of Nursing Re-
search, 43(5), 431–441. https://doi.org/10.1177/0193945920959086
45. Klapp, O. E. (1986). Overload and boredom: Essays on the quality of life in the information society. Greenwood Pub-
lishing Group Inc.
46. Klausegger, C., & Sinkovics, R. R. (2007). Information overload: A cross-national investigation of influence factors and 
effects. Marketing Intelligence & Planning, 25(7), 691–718. https://doi.org/10.1108/02634500710834179
47. Klausegger, C., Sinkovics, R. R., & Zou, H. (2007). Information overload: A cross-national investigation of influence 
factors and effects. Marketing Intelligence & Planning, 25(7), 691–718.
48. Klerings, I., Weinhandl, A. S., & Thaler, K. J. (2015). Information overload in healthcare: Too much of a good thing? 
Zeitschrift fur Evidenz, Fortbildung und Qualitat im Gesundheitswesen, 109(4–5), 285–290. https://doi.org/10.1016/j.
zefq.2015.06.005
49. Koltay, T. (2012). Speculations on combating information overload in amateur and professional environments (pp. 
25–32). Vol. 317 CCIS.
50. Koltay, T. (2017). The bright side of information: Ways of mitigating information overload. Journal of Documentation, 
73(4), 767–775
51. Mungly, I., & Singh, A. (2012). Understanding the effect of information overload on teleworkers. Proceedings of the 
Information Systems for Crisis Response and Management (ISCRAM), (May), 823–827.
52. Mustapar, N. A., Abdullah, N., & Noor, N. L. M. (2016). A review towards developing a moment of information overload 
model. In 2016 4th International Conference on User Science and Engineering (i-USEr).
53. Nijor, S., Rallis, G., Lad, N., & Gokcen, E. (2022). Patient safety issues from information overload in electronic medical 
records. Journal of Patient Safety, 18(6), e999–e1003. https://doi.org/10.1097/pts.0000000000001002
54. Özkan, E., & Tolon, M. (2015). The effects of information overload on consumer confusion: An examination on user 
generated content. Bogazici Journal, 29(1), 27–51. https://doi.org/10.21773/boun.29.1.2
55. Pang, H. (2021). How compulsive WeChat use and information overload affect social media fatigue and well-being 
during the COVID-19 pandemic? A stressor-strain-outcome perspective. Telematics and Informatics, 64, Article 101690. 
https://doi.org/10.1016/j.tele.2021.101690
56. Park, D. H., Lee, J., & Han, I. (2006). Information overload and its consequences in the context of online consumer 
reviews. In 10th Pacific Asia Conference on Information Systems: ICT and Innovation Economy: Abstract: PACIS 2006, 
6th–9th July 2006. Kuala Lumpur, Malaysia: Mandarin Oriental.
57. Pawliuk, C., Brown, H. L., Widger, K., Dewan, T., Hermansen, A.-M., Grégoire, M.-C., Steele, R., & Siden, H. H. (2021). 
Optimising the process for conducting scoping reviews. BMJ Evidence-Based Medicine, 26(6), 312.
58. Peters, M. D., Marnie, C., Tricco, A. C., Pollock, D., Munn, Z., Alexander, L., McInerney, P., Godfrey, C. M., & Khalil, H. 
(2020). Updated methodological guidance for the conduct of scoping reviews. JBI Evidence Synthesis, 18(10), 2119–2126.
59. Regina, A., & Munasinghe, M. (2022). The dilemma of information overload: A review of literature from accounting and 
finance related studies. South Asian Journal of Finance, 2(2). IPR, IPC.
60. Roetzel, P. G., & Fehrenbacher, D. D. (2019). On the role of information overload in information systems (IS) success: 
Empirical evidence from decision support systems. In Fortieth International Conference on Information Systems.
61. Savolainen, R. (2007). Filtering and withdrawing: Strategies for coping with information overload in everyday contexts. 
Journal of Information Science, 33(5), 611–621. https://doi.org/10.1177/0165551506077418
62. Savolainen, R. (2015). Cognitive barriers to information seeking: A conceptual analysis. Journal of Information Science, 
41(5), 613–623.
63. Saxena, D., & Lamest, M. (2018). Information overload and coping strategies in the big data context: Evidence from 
the hospitality sector. Journal of Information Science, 44(3), 287–297. https://doi.org/10.1177/0165551517693712
64. Sbaffi, L., Walton, J., Blenkinsopp, J., & Walton, G. (2020). Information overload in emergency medicine physicians: 
A multisite case study exploring the causes, impact, and solutions in Four North England National Health Service Trusts. 
Journal of Medical Internet Research, 22(7), e19126. https://doi.org/10.2196/19126
65. Schick, A. G., Gordon, L. A., & Haka, S. (1990). Information overload: A temporal approach. Accounting, Organizations 
and Society, 15(3), 199–220. https://doi.org/10.1016/0361-3682(90)90005-F
66. Schmitt, J. B., Debbelt, C. A., & Schneider, F. M. (2018). Too much information? Predictors of information overload in 
the context of online news exposure. Information Communication and Society, 21(8), 1151–1167. https://doi.org/10.1080/1
369118X.2017.1305427
67. Schneider, S. C. (1987). Information overload: Causes and consequences. Human Systems Management, 7(2), 
143–153.
68. Shrivastav, H., & Hiltz, S. R. (2013). Information overload in technology-based education: A meta-analysis.
69. Soucek, R., & Moser, K. (2010). Coping with information overload in email communication: Evaluation of a training 
intervention. Computers in Human Behavior, 26(6), 1458–1466. https://doi.org/10.1016/j.chb.2010.04.024
70. Stanley, O. E. (2021). Information overload: Causes, symptoms, consequences and solutions. Asian Journal of Infor-
mation Science and Technology, 11(2), 1–6.
71. Stenzl, A., Sternberg, C. N., Ghith, J., Serfass, L., Schijvenaars, B. J., & Sboner, A. (2022). Application of artificial intel-
ligence to overcome clinical information overload in urological cancer. BJU International, 130(3), 291–300.
72. Van de Kaa, G. (2021). Strategic and managerial decision-making for sustainable management: Factors and remedies 
for information overload. In J. Rezaei (Ed.), Strategic Decision Making for Sustainable Management of Industrial Networks, 
8, 161–174. https://doi.org/10.1007/978-3-030-55385-2_9
73. Venkatachalam, P., & Ray, S. (2022). How do context-aware artificial intelligence algorithms used in fitness recom-
mender systems? A literature review and research agenda. International Journal of Information Management Data Insights, 
2(2), Article 100139. https://doi.org/10.1016/j.jjimei.2022.100139
74. Virkus, S., Mandre, S., & Pals, E. (2018). Information overload in a disciplinary context, 810 pp. 615–624.
75. Walsh, D., & Downe, S. (2005). Meta-synthesis method for qualitative research: A literature review. Journal of Ad-
vanced Nursing, 50(2), 204–211. https://doi.org/10.1111/j.1365-2648.2005.03380.x



76. Wang, J., Huang, X., Wang, Y., Wang, M., Xu, J., & Li, X. (2022a). COVID-19 information overload, negative emo-
tions and posttraumatic stress disorder: A cross-sectional study. Frontiers in Psychiatry, 13, Article 894174. https://doi.
org/10.3389/fpsyt.2022.894174
77. Wang, Q., Luo, X., Tu, R., Xiao, T., & Hu, W. (2022b). COVID-19 information overload and cyber aggression during the 
pandemic lockdown: The mediating role of depression/anxiety and the moderating role of Confucian responsibility thinking. 
International Journal of Environmental Research and Public Health, 19(3). https://doi.org/10.3390/ijerph19031540
78. Wang, Y., Xu, J., & Xie, T. (2022c). Social media overload and anxiety among university students during the COVID-19 
Omicron wave lockdown: A cross-sectional study in Shanghai, China, 2022. International Journal of Public Health, 67, 
Article 1605363. https://doi.org/10.3389/ijph.2022.1605363
79. Wilson, P. (1995). Unused relevant information in research and development. Journal of the American Society for 
Information Science, 46(1), 45–51.
80. York, C. (2013). Overloaded by the news: Effects of news exposure and enjoyment on reporting information overload. 
Communication Research Reports, 30(4), 282–292. https://doi.org/10.1080/08824096.2013.836628
81. Zhang, X., Ma, L., Zhang, G., & Wang, G. S. (2020). An integrated model of the antecedents and consequences of per-
ceived information overload using WeChat as an example. International Journal of Mobile Communications, 18(1), 19–40. 
https://doi.org/10.1504/ijmc.2020.104419
82. Zou, Y., & Webster, J. (2014). Information overload in using content management systems: Causes and 
consequences. PACIS.



1. National College Health Assessment. Tech. rep., American College Health Association (2017), http://www.acha-ncha.
org/docs/NCHA- II SPRING 2017 REFERENCE GROUP EXECUTIVE SUMMARY.pdf
2. Social Media Use in 2018. Tech. rep., Pew Research Center (2018)
3. Anshari, M., Almunawar, M.N., Shahrill, M., Wicaksono, D.K., Huda, M.: Smart- phones usage in the classrooms: Learn-
ing aid or interference? 22, 3063—3079 (2017)
4. Beaudry, A., Pinsonneault, A.: The Other Side of Acceptance: Studying the Direct and Indirect Effects of Emotions on 
Information Technology Use. MIS Quarterly
34(4) (2010)
5. Chen, L., Yan, Z., Tang, W., Yang, F., Xie, X., He, J.: Mobile phone addiction
levels and negative emotions among Chinese young adults: The mediating role of
interpersonal problems. Computers in Human Behavior 55, 856–866 (2016)
6. Demirci, K., Akgonu ̈l, M., Akpinar, A.: Relationship of smartphone use severity with sleep quality, depression, and anxie-
ty in university students. In: Journal of
Behavioral Addictions. vol. 4, pp. 85–92 (2015)
7. van Deursen, A.J., Bolle, C.L., Hegner, S.M., Kommers, P.A.: Modeling habitual and addictive smartphone behavior. The 
role of smartphone usage types, emotional intelligence, social stress, self-regulation, age, and gender. In: Computers in 
Human Behavior. vol. 45, pp. 411–420 (2015)
8. Ding, X., Xu, J., Chen, G., Xu, C.: Beyond smartphone overuse: Identifying addictive mobile apps. In: Proceedings of the 
CHI Conference Extended Ab- stracts on Human Factors in Computing Systems. pp. 2821–2828. ACM (2016), http://doi.
acm.org/10.1145/2851581.2892415
9. Edwards, E.A., Lumsden, J., Rivas, C., Steed, L., Edwards, L.A., Thiya- gara jan, A., Sohanpal, R., Caton, H., Griffiths, 
C.J., Munafo`, M.R., Tay- lor, S., Walton, R.T.: Gamification for health promotion: systematic review of behaviour change 
techniques in smartphone apps. BMJ Open 6(10) (2016), https://bmjopen.bmj.com/content/6/10/e012447
10. Faiola, A., Vatani, H., Srinivas, P.: The Impact of Smartphone Use on the Psy- chosocial Wellness of College Students. 
In: International Conference on Digital Transformation and Global Society. pp. 264–276 (2018)
11. Feldman,P.J.,Cohen,S.,Lepore,S.J.,Matthews,K.A.,Kamarck,T.W.,Marsland, A.L.: Negative emotions and acute physio-
logical responses to stress. Annals of Behavioral Medicine 21, 216–222 (1999)
12. Fredrickson, B.L.: Positive Emotions Broaden and Build, Advances in Experimental Social Psychology, vol. 47. Aca-
demic Press (2013), http://www.sciencedirect.com/science/article/pii/B9780124072367000012
13. Gill, P.S., Kamath, A., Gill, T.S.: Distraction: an assessment of smartphone usage in health care work settings 5, 
105—114 (2012)
14. Gobl, C., Chasaide, A.N.: The role of voice quality in communicating emotion, mood and attitude. In: Speech Commu-
nication. vol. 40, pp. 189–212 (2003)
15. Higgins, J.P.: Smartphone Applications for Patients’ Health and Fitness. The American Journal of Medicine (2015)
16. Hope, A., Schwaba, T., Piper, A.M.: Understanding digital and material social communications for older adults. In: Pro-
ceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI). pp. 3903–3912. ACM, New York, NY, 
USA (2014), http://doi.acm.org/10.1145/2556288.2557133
17. Huang, Y., Xiong, H., Leach, K., Zhang, Y., Chow, P., Fua, K., Teachman, B.A., Barnes, L.E.: Assessing Social Anxiety 
using GPS Trajectories and Point-Of- Interest Data. In: International Joint Conference on Pervasive and Ubiquitous Com-
puting (Ubicomp). ACM (2016)
18. Huang, Y., Tang, Y., Wang, Y.: Emotion Map: A Location-Based Mobile Social System for Improving Emotion Aware-
ness and Regulation. In: Conference on Com- puter Supported Cooperative Work & Social Computing (CSCW). ACM 
(2015)
19. Izard, C.E.: The Many Meanings/Aspects of Emotion: Definitions, Functions, Ac- tivation, and Regulation. In: Emotion 
Review. vol. 2, pp. 363–370 (2010)
20. J, H., JJ, D., AJ, S., R, J.: Constantly connected–The effects of smart-devices on mental health 34, 267–272 (2014)
21. Kim, E., Koh, E.: Avoidant attachment and smartphone addiction in college stu- dents: The mediating effects of anxiety 
and self-esteem. Computers in Human Behavior 84, 264–271 (2018)
22. Ko, M., Wong, C., Son, S., Jung, E., Lee, U., Choi, S., Jo, S., Kim, M.H.: Lock n’ lol: Mitigating smartphone disturbance 
in co-located social interac- tions. In: Proceedings of the 33rd Annual ACM Conference Extended Ab- stracts on Human 
Factors in Computing Systems. pp. 1561–1566. ACM (2015), http://doi.acm.org/10.1145/2702613.2732819
23. Kuang-Tsan, C., Fu-Yuan, H.: Study on Relationship Among University Students’ Life Stress, Smart Mobile Phone 
Addiction, and Life Satisfaction. Journal of Adult Development 24(2), 109–118 (2017)
24. Lachmann, B., Duke, E ́., Sariyska, R., Montag, C.: Who’s addicted to the smart- phone and/or the Internet? Psycholo-
gy of Popular Media Culture (2017)
25. Lanette, S., Chua, P.K., Hayes, G., Mazmanian, M.: How Much is ”Too Much”?: The Role of a Smartphone Addiction 
Narrative in Individuals’ Experience of Use. In: Human-Computer Interaction. vol. 2 (2018)
26. Lee, H., Ahn, H., Nguyen, T.G., Choi, S.W., Kim, D.J.: Comparing the Self-Report and Measured Smartphone Usage of 
College Students: A Pilot Study. In: Psychi- atry Investigation. vol. 14, pp. 198–204 (2017)
27. Lee, U., Lee, J., Ko, M., Lee, C., Kim, Y., Yatani, S.Y.K., Gweon, G., Chung, K.M., Song, J.: Hooked on Smartphones: 
An Exploratory Study on Smartphone Overuse among College Students. In: Conference on Human Factors in Computing 
Systems (2014)
28. Leynes, P.A., Flynn, J., Mok, B.A.: Event-Related Potential Measures of Smart- phone Distraction 21, 3063—3079 
(2018)
29. Macworld: ios screen time vs. android digital wellbeing: Which phone addiction fighter is best for you? (2018), https://
www.macworld.com/article/3295880/ios/android-digital-wellbeing-vs- ios-screen-time.html
30. Mehrotra, A., Tsapeli, F., Hendley, R., Musolesi, M.: MyTraces: Investigating Cor- relation and Causation between 
Users’ Emotional States and Mobile Phone Inter- action. In: Interactive, Mobile, Wearable and Ubiquitous Technologies 
(2017)
31. Meyers, R.J., Roozen, H.G., Smith, J.E., Evans, B.E.: Feelings about coming for treatment questionnaire. PsycTESTS 
(2014)
32. Mirsch,T.,Lehrer,C.,Jung,R.:DigitalNudging:AlteringUserBehaviorinDigital Environments. In: International Conference 
on Business Informatics (2017)
33. Oberst, U., Wegmann, E., Stodt, B., Brand, M., Chamarro, A.: Negative conse- quences from heavy social networking 
in adolescents: The mediating role of fear of missing out. Journal of Adolescence 55, 51–60 (2017)
34. Okeke, F., Sobolev, M., Dell, N., Estrin, D.: Good Vibrations: Can a Digital Nudge Reduce Digital Overload? In: Interna-
tional Conference on Human-Computer In- teraction with Mobile Devices and Services (MobileHCI) (2018)
35. Ortiz, C., Ortiz-Peregrina, S., Castro, J., Casares-L ́opez, M., Salas, C.: Driver distraction by smartphone use 
(WhatsApp) in different age groups 117, 239–249 (2018)

References Aarathi Prasad and Asia Quinones (Digital 
overload warnings: “the right amount of shame?”)



36. Pielot, M., Rello, L.: Productive, anxious, lonely: 24 hours without push notifica- tions. In: MobileHCI (2017)
37. Plutchik, R.: Emotion: A psychoevolutionary synthesis. Harper and Row (1980)
38. Przybylski, A.K., Murayama, K., DeHaan, C.R., Gladwell, V.: Motivational, emo- tional, and behavioral correlates of fear 
of missing out. In: Computers in Human
Behavior. vol. 29, pp. 1841–1848 (2013)
39. Rabbi, M., Philyaw-Kotov, M., Lee, J., Mansour, A., Dent, L., Wang, X.,
Cunningham, R., Bonar, E., Nahum-Shani, I., Klasnja, P., Walton, M., Mur- phy, S.: Sara: A mobile app to engage users 
in health data collection. In: Proceedings of the 2017 ACM International Joint Conference on Pervasive and Ubiquitous 
Computing and Proceedings of the 2017 ACM International Symposium on Wearable Computers (UbiComp). pp. 781–789. 
ACM (2017), http://doi.acm.org/10.1145/3123024.3125611
40. Rooksby, J., Asadzadeh, P., Rost, M., Morrison, A., Chalmers, M.: Personal Track- ing of Screen Time on Digital Devic-
es. In: Conference on Human Factors in Com- puting Systems (2016)
41. Scherer, K.R.: What are emotions? And how can they be measured? Social Science Information 44(4), 693–727 
(2005)
42. Siemer, M.: Moods as multiple-object directed and as objectless affective states: An examination of the dispositional 
theory of moods. In: Cognition & Emotion. vol. 9, pp. 815–845 (2005)
43. Times), A.H.N.Y.: Is Your Child a Phone ‘Addict’ ? (Jan 2018), https://www.nytimes.com/2018/01/17/well/family/is-your-
child-a-phone- addict.html
44. Times), B.C.N.Y.: Is screen time bad for kids’ brains? (Dec 2018), https://www.nytimes.com/2018/12/10/health/
screen-time-kids-psychology.html
45. Toma, C.L.: Taking the good with the bad: Effects of facebook self-presentation on emotional well-being. In: Handbook 
of Media Use and Well-Being. pp. 170–182. Taylor & Francis (2014)
46. Wang, D., Xiang, Z., Fesenmaier, D.R.: Smartphone use in everyday life and travel. Journal of Travel Research (2014)
47. Wang, J.L., Wang, H.Z., Gaskin, J., Wang, L.H.: The role of stress and motivation in problematic smartphone use 
among college students. In: Computers in Human Behavior. vol. 53, pp. 181–188 (December 2015)
48. Wang, R., Chen, F., Chen, Z., Li, T., Harari, G., Tignor, S., Zhou, X., Ben-Zeev, D., Campbell., A.T.: Studentlife: Assess-
ing mental health, academic performance and behavioral trends of college students using smartphones. In: Conference on 
Ubiquitous Computing. ACM (2014)
49. Welch, C.: How to use apple’s new screen time and app limits features in ios 12 (Sep 2018), https://www.theverge.
com/2018/9/17/17870126/ios-12-screen- time-app-limits-downtime-features-how-to-use
50. Yen, J.Y., Yen, C.F., Chen, C.S., Wang, P.W., Chang, Y.H., Ko, C.H.: Social Anxiety in Online and Real-Life Interaction 
and Their Associated Factors. In: Cyberpsychology, Behavior and Social Networking. vol. 15 (2012)



Imprint

Design
Sadaf Jalalian, Polina Pashkina

Title
Informational Overload: Essays and Visual Experiments

Texts by
Miriam Arnold, Mascha Goldschmitt, and Thomas Rigotti 
(Dealing with information overload: a comprehensive 
review)
Leila Shahrzadi, Ali Mansouri, Mousa Alavi, and Ahmad 
Shabani (Causes, consequences, and strategies to deal 
with information overload: a scoping review) 
Aarathi Prasad and Asia Quinones (Digital overload 
warnings: “the right amount of shame?”)

Course
Book Design, Johannes Bergerhausen
Mainz University of Applied Sciences

2026

Contact
E-mail: info@hochschule-mainz.de






