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RESEARCH MODEL PROPOSAL ON COGNITIVE OVERLOAD, ANXIETY, COGNITIVE FATIGUE,
AVOIDANCE BEHAVIOR, AND DATA LITERACY IN BIG DATA ENVIRONMENTS: RESULTS OF A

SYSTEMATIC LITERATURE REVIEW

ABSTRACT

This study analyzes how the Management and Information Systems literature has investigated
the associations between Overload, Anxiety, Fatigue, Avoidance, and Literacy to develop a
preliminary research model in Big Data environments to be tested in future studies. We
identified 93 articles for analysis, and we found nine direct associations between these
variables. These results served as a basis for us to appropriate their theoretical backgrounds
and adapt them to develop a preliminary research model to investigate how Cognitive
Overload, Anxiety, Cognitive Fatigue, Avoidance Behavior, and Data Literacy are associated in

Big Data Environments.

Keywords: Systematic Literature Review; PRISMA; Conceptual Model; Big Data; Big Data

Context.
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1. INTRODUCTION

Although the technological factor is essential, the human factor is also critical to the
success of Big Data initiatives (Tabesh, Mousavidin, & Hasani, 2019, Bozi¢ & Dimovski, 2019).
It is the responsibility of individuals to collect the right data, prepare it, analyze it, and
interpret it in a way that gives meaning according to the business context and share it with
stakeholders, to guide decision-making and create competitive advantage (Bumblauskas et
al., 2017, Carillo, 2017, Akter et al., 2019). Therefore, an active process whereby individuals
engage with the data and analytical tools is needed (Sivarajah et al., 2017). However, without
a deep understanding of the factors that affect human behavior in the use of Big Data, it is
difficult to maximize the potential of data for business (Boldosova & Luoto, 2019).

Qlik & Accenture’s (2020) report illustrates some cognitive, affective, and behavioral
challenges for individuals in Big Data environments: 74% of professionals interviewed have
already experienced Cognitive Overload when working with data and expressed symptoms of
Anxiety and Cognitive Fatigue; Besides, 36% admitted spending at least an hour a week
procrastinating their data-related tasks; 36% claimed they preferred alternative methods to
accomplish their tasks over data usage; while 14% chose to avoid data-related tasks
completely. This may be related to the fact that just 21% of the interviewed workforce
expressed being fully confident in their ability to read, understand, question, and work with
data.

In this sense, the individual may experience a state of Cognitive Overload (Cao & Sun,
2018, Sweller, Van Merriénboer & Paas, 2019, Yu et al., 2019) when the large volume, variety,
and velocity of data exceed its processing capacity to deal with (Koltay, 2017, Merendino et

al., 2018, Saxena & Lamest, 2018, Samuel et al.,, 2022). Feeling overwhelmed in an
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environment of cognitive overstimulation can be worrying and stressful for the individual in
addition to involving a perception of threat (Levitin, 2014; Boldosova & Luoto, 2019, Zhang,
Jia & Chen, 2019; Mikalef, Van De Wetering & Krogstie, 2021). Thus, the large volume, variety,
and velocity of data can also raise Anxiety, i.e., feelings of concern, tension, apprehension,
and frustration (Naveed & Anwar, 2020). Furthermore, Big Data environments requires extra
cognitive resources from an individual and can quickly deplete them due to human cognitive
limitations (Zhang, Jia & Chen, 2019; Ghasemaghaei & Turel, 2022). So, the use of a high level
of attention for a prolonged period can lead the individual to a state of Cognitive Fatigue (Guo
et al.,, 2020). Consequently, those cognitive and affective aspects can influence the
individual's behavior, leading them to Avoidance Behavior as a way of coping with stressful
situations (Dai, Ali, & Wang, 2020, Guo et al.,, 2020; Samuel et al., 2022). Among these
Avoidance reactions, we can mention the hesitation, resistance, or reluctance to use data to
make decisions and carry out their tasks (Bozi¢ & Dimovski, 2019, Boldosova & Luoto, 2019,
Boldosova, 2019). Thus, there is a need to foster human capacities and abilities to deal with
data abundance. According to Koltay (2017), given the notable gap between available data
and useful data, knowing how to filter and critically process the data needed to guide
activities is a decisive factor, which brings light to the concept of Data Literacy.

Therefore, the following Research Question arise: How has the literature in
Management and Information Systems already discussed, proposed and/or found associations
between the variables Overload, Anxiety, Fatigue, Avoidance and Literacy?

To answer this question, our Research Objective was to analyze how the Management
and Information Systems literature has investigated the associations between Overload,

Anxiety, Fatigue, Avoidance, and Literacy to develop a preliminary research model in Big Data
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environments to be tested in future studies. To this end, we carried out a Systematic Literature
Review (SLR) to gather results from studies on analogous phenomena (such as "Information
Overload", "Information Anxiety", etc.) that can pave the way for the development of new
studies on cognitive, affective, and behavioral aspects involved in Big Data environments.

Our study is justified by the fact that the academic discussion on Cognitive Overload,
Anxiety, Cognitive Fatigue, and Avoidance Behavior in Big Data environments still needs to be
developed. These phenomena have been widely studied concerning information (e.g.
"Information Overload" by Eppler & Mengis, 2004, "Information Anxiety" by Wurman, 2001,
"Information Fatigue" by Oppenheim, 1997 and "Information Avoidance Behavior" by Case et
al., 2005). But there is a gap in the literature regarding how individuals perceive, react, and
deal with the abundance of data (Abbasi, Sarker & Chiang, 2016, Merendino et al., 2018,
Boldosova & Luoto, 2019, Boldosova, 2019, BoZi¢ & Dimovski, 2019, Cezar & Magada, 2021,
Samuel et al., 2022). Furthermore, despite Data Literacy being a “hot topic” in leading
commercial/professional publications (e.g., Panetta, 2019, Capone, 2019, Stevens, 2020,
Bersin & Zao-Sanders, 2020, Brown, 2021), the literature on the subject is concentrated in the
education and librarianship areas (Wang et al., 2019), with few studies in the Management
and IS knowledge fields (Cezar & Macada, 2021).

This article is organized as follows. After this introduction, we present 2) a conceptual
background; 3) the methodological procedures adopted; 4) the SLR findings; 5) the proposal

of a preliminary research model; and, finally, 6) our final remarks.
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2. CONCEPTUAL BACKGROUND
2.1 Cognitive Overload

In general, the term Overload refers to a state caused by stimuli that exceed an
individual's ability to cope (Cao & Sun, 2018). In this sense, Cognitive Overload results from
the mismatch between the cognitive load imposed by some specific task and the individual's
processing capacity, which is limited by nature (Miller, 1956, Galbraith, 1974, Tushman &
Nadler, 1978, Sweller, Van Merriénboer, & Paas, 2019).

Individuals, since the early 2000s (Edmunds & Morris, 2000), were already dealing with
the condition of Overload. However, the scale of the problem increased greatly with the
computerization of business, which made professionals from different areas constantly
bombarded with data in their work activities. This becomes a challenge as the human ability
to interpret this avalanche of data and extract meanings of value has not evolved so quickly to
keep up with society's ability to generate them and technology's ability to deliver them
(Ledzinska & Postek, 2017).

Thus, in Big Data environments, Cognitive Overload occurs when the handling and
processing of a large amount of data from multiple sources become complicated for
individuals, who realize that this flow of data, both in terms of quantity and complexity,
exceeds their ability to manage it effectively, which leads to a condition of stress (Zhang et al.,
2016, Koltay, 2017, Merendino et al., 2018, Saxena & Lamest, 2018). In other words, occurs
when available data become a hindrance rather than a help, even if they are potentially useful
and relevant (Bawden & Robinson, 2009) and inhibit the individual's ability to optimally
determine the best possible decision to be made (Eppler & Mengis, 2004, Savolainen, 2007,

Roetzel, 2019).
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2.2 Anxiety

The feeling of Anxiety comes from the individual's perception of self-inefficiency about
their ability to cope with potentially harmful aspects of the environment (Bandura, 1988). The
author (p. 77) defines Anxiety as “a state of anticipatory apprehension over possible
deleterious happenings” and highlights that due to this perception of ineffectiveness, the
individual is distressed, which restricts and impairs his level of performance.

In that regard, considering the “the ever-widening gap between what we understand
and what we think we should understand. [...] the black hole between data and knowledge”
(Wurman, 2001, p. 14), in Big Data environments, Anxiety can be defined as the extensive
concern, tension, and apprehension felt by the individual about their ability to successfully to
access, understand, or make use of necessary data. In addition to keeping up with the amount
of data and the need to always be updated and constantly informed (Naveed & Ameen,
2016). Therefore, Anxiety occurs when the individual tries to deal with a large and diverse
amount of facts, events, data, images, documents, and/or messages available and cannot
keep up or lack self-confidence, causing them psychological suffering (Bawden & Robinson,
2009).

2.3 Cognitive Fatigue

Fatigue is defined as a “subjective, unpleasant feeling of tiredness that has multiple
dimensions varying in duration, unpleasantness, and intensity” (Piper, Lindsey, & Dodd, 1987,
p. 19). This can manifest itself in physical forms, which consists of the “loss of maximum
capacity to generate force during muscular activity” (Lewis & Haller, 1991, p. 99), or cognitive/
mental, which refers to the effects that individuals can feel after or during prolonged periods

of intense cognitive activity (Boksem, Meijman, & Lorist, 2005).
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Cognitive Fatigue, which is the focus of the present research, is defined by Ravindran,
Kuan, & Lian (2014, p. 2317) as “a subjective, multidimensional experience comprising feelings
such as tiredness, annoyance, anger, disappointment, guardedness, loss of interest, or reduced
need/motivation”. Refers to the extent to which an individual feels exhausted with constant
demands for cognitive effort and other cognitive activities (such as thinking, solving problems,
finding answers, etc.) (Ackerman et al., 2010). In the digital age, the intense and extensive
contact with IT artifacts and consequently the overexposure to an abundance of data,
multitasking, and interruptions, individuals are subjected to deep cognitive stimulation,
causing their defenses against external mental impact to weaken and their mental resources
are exhausted (Ravindran, Kuan & Lian, 2014, Lee, Son, & Kim, 2016; Guo et al., 2020). Given
this, data processing, information extraction, and idea generation become costly.

2.4  Avoidance Behavior

The individual, after evaluating a stressful situation as an opportunity or threat and
considering what can be done to overcome or prevent damage or improve their perspectives
of benefit from this stress, starts to put into practice strategies of coping. That is, behavioral
responses to manage the demands or burdens of their relationship with the contextual
environment (Folkman et al., 1986). In this sense, Endler & Parker (1990) suggest the
existence of three categories of coping strategies: a) Coping strategies focused on the
problem, directed to the stressful situation itself, aiming to manage or change it; b) Coping
strategies focused on emotion, adopted aiming to regulate the relational meaning of the
stressful situation to minimize emotional suffering, without properly altering the aspects that
caused the stress; and, finally, c) Avoidance strategies, which involve attempts to escape the

stressful situation. In the present research, we focus on the latter.
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Considering stressful situations related to working with data, the individuals, thinking
about their well-being may try to escape the negative feelings (Guo et al., 2020, Soroya et al.,
2021). In this context, Avoidance Behavior can be defined as the deliberate action of the
individual to ignore, prevent or delay to lead with data, whether useful and relevant or not,
because there is so much to deal with or factors such as lack of time, energy, knowledge, or
personal interest (Bawden & Robinson, 2009, Guo et al.,, 2020). In this sense, it can be
manifested in the form of different behaviors such as ignoring, resisting, avoiding, and
transferring responsibility (Guo et al, 2020) and in the form of inattention, biased
interpretation, and forgetfulness (Dai, Ali, & Wang, 2020).

2.5 Data Literacy

The definition of Literacy, in its genuine form, is related to the ability to read and write.
However, when analyzed from a functional perspective, it can be described as the individual's
ability/competence in the effective performance of some activity that is relevant to the
development of the context, group, or community in which he is inserted (Bawden, 2001).

The concept of Data Literacy emerges from the prominence of data in various sectors
and disciplines, its increasing availability in terms of volume, variety, and speed, and the
important role of the individual in the process of extracting value insights (Yang & Li, 2020).
According to Mandinach & Gummer (2013, p. 30), Data Literacy can be defined as “the ability
to understand and use data effectively to inform decisions. It is composed of a specific skill set
and knowledge base that [..] include knowing how to identify, collect, organize, analyze,
summarize, and prioritize data. They also include how to develop hypotheses, identify
problems, interpret the data, and determine, plan, implement, and monitor courses of action”.

The same authors (2016, p. 367) add that the concept involves being able to transform data
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into information and that information into actionable knowledge and practices “by collecting,
analyzing and interpreting all types of data”.

In the view of D'ighazio & Bhargava (2016) Data Literacy involves understanding what
data is and what aspects of the world they represent. Therefore, the concept encompasses
basic data knowledge regarding data formats, types, and characteristics, and, above all, skills
related to each process or stage that make up the data life cycle. In addition, it can also
understand knowledge about the use of tools and ethical issues such as security, privacy,
laws, and regulations, as well as characteristics such as analytical reasoning and critical
thinking (Wang, Wu, & Huang, 2019).

3. RESEARCH METHODOLOGY

Literature reviews are essential tools to synthesize scientific evidence accurately and
reliably, but for that, they must be developed and reported completely and transparently so
that they can be evaluated by readers (Liberati, et al., 2009). We adopted the Systematic
Literature Review (SLR) as the research method which involves conducting rigorous, explicit,
and reproducible procedures of collection, integration, and synthesis of evidence already
published by previous research on a specific topic or the association between two or more
specific variables (Tranfield, Denyer, & Smart, 2003, Snyder, 2019).

Thus, we choose to follow the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) recommendations and standards, whose aim is “to ensure clear
presentation of what was planned, done, and found in a systematic review” (Liberati, et al,,
2009, p.2). PRISMA proposes performing the SLR in a four-phase flow, these are: 1)
Identification, 2) Screening, 3) Eligibility, and 4) Inclusion. Figure 1 presents the flow

developed in this SLR. We consider two digital repositories: Scopus (Elsevier) and Web of
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Science (Clarivate). We adopted the following search strings: “Overload”, “Anxiety”,
“Fatigue”, “Avoidance”, and “Literacy” in the titles, abstracts, and/or keywords of the articles.
We opted for a comprehensive search strategy, focusing on the main phenomenon, given the
diversity of existing analogous terms such as “Data Overload”, “Information Overload”,
“Cognitive Overload”, “Cognitive Anxiety”, “Mental Anxiety”, “Information Anxiety”,
“Information Avoidance”, “Avoidance Behavior”, etc. To analyze the associations developed in
the literature between the aforementioned variables, the searches were carried out from 10
double combinations between the five terms. The search strings are shown in Table 1.

We decided to limit the results by format (scientific article published in journals) seeking
to obtain credible content and peer-reviewed, by the language of publication (English) for
standardization purposes for further analysis, and by the research area (Management and
Information Systems) because of the focus of this research. Therefore, we disregard the
articles published in conference proceedings, book chapters, workshop proposals, conference
calls, notes, etc., articles published in other languages, such as Portuguese, German, French,
etc., and articles published in other areas of research such as medicine, psychology,
engineering, etc.

In addition, we determined two criteria for the inclusion and exclusion of articles:
Access and Content. The first criterion is based on the availability of free access to the entire
article through the login of one of the authors with her enrollment as a student from a higher
education institution registered with the publishers. Therefore, we disregarded articles that
were charged a monetary fee to access them in their entirety. The second criterion concerns
the content of the articles, in which the association between at least two of the variables of

interest (Overload, Anxiety, Fatigue, Avoidance, and Literacy) must be central to the

SCiELO Preprints - preprints.scielo.org

11



SciELO Preprints - Este documento é um preprint e sua situagéo atual esta disponivel em: https://doi.org/10.1590/SciELOPreprints.14441

development of the study and addressed in depth. Furthermore, as a content criterion, we
determined that the studied phenomena must be related to some kind of Data, Information,
or Cognitive Load. That is, we didn’t consider the articles that focused on only one of the
variables of interest and only briefly mentioned another variable, and the articles that focused
on the phenomena of interest (Overload, Anxiety, Fatigue, Avoidance, and Literacy) related to
aspects such as work/function, systems, networks, vision, muscular, attachment, etc. We
concluded this process on 10/24/2022, therefore, studies published after that date were not
considered by the present SLR. Figure 1 and Table 1 show the results of the search and

selection process of articles.

Figure 1. Search and selection process
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Of the total of 1,272 articles resulting from the 10 searches carried out in the two
databases, 268 duplicate results were excluded (including articles that discussed, proposed,

and/or found associations between three or more of the concepts of interest to this SLR and
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therefore resulted in more than one search and the articles that resulted in searches in both
databases), 131 articles by the access criterion and 722 articles by the content criterion.
Although the searches were configured with operators that restricted/limited the results only
to articles published in scientific journals and English, it was still necessary to exclude 8

articles by the format criterion and 1 article by the language criterion.

Table 1. Results for each search

Search Strings Database Results | Excluded | Included
5 49 32 14
“Overload” AND “Anxiety” V;ZEL:; Science 35 30 5
“Overload” AND “Fatigue” \S/\izgff Science 17037 Zz 259
“Overload” AND “Avoidance” \S/\c/zgt;sf Science ?g 55003 ;1
_ S 35 27 8
“Overload” AND “Literacy” V\C/ZEL; Science 28 26 2
“Anxiety” AND “Fatigue” \SAC/ZEL; Science 14056 14041 i
“Anxiety” AND “Avoidance” \SAC/ZEL; Science ii: ﬁi 411
“Anxiety” AND “Literacy” \S,\(;:Eff Science 3: 3: 1OO
“Fatigue” AND “Avoidance” \SA(;ZEL:)S]C Science gg 3(2) é
“Fatigue” AND “Literacy” \SA(;ZEL:; Science 120 120 8
“Avoidance” AND “Literacy” \SA(;ZEL:)S]C Science ;91 ;2 8
Total 1272 1179 93

Thus, we reached the final sample of 93 articles for analysis. We analyzed the articles
them using the Biblioshiny tool from the RStudio package and the Nvivol2 software, which
helped us extract the necessary information from each article.

4, RESULTS
4.1 Descriptive Results of Systematic Literature Review

The 93 articles selected for analysis in this SLR were published between the period 2000

and 2022. 55 different journals were identified, but the majority (n = 38) published only one

article. None of the resulting journals are part of the AlIS Basket of 8. A total of 240 different
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authors were identified, but the majority (n = 223) published only one article. Table 2 shows

the main information about the 93 articles analyzed.

Table 2. The main information about the 93 articles analyzed
Years (2000’s) | 00 | 07 |09 | 11 |12 |14 | 15|16 |17 |18 | 19 |20 |21 | 22
Number of articles published by | 1 1 1 1 12 |3 1 ]9 3 |4 |8 | 15|21 23

year
Journals with the largest number of articles published Number of articles published in each journal
Information Processing and Management | 7
Journal of Documentation | 6
Authors with the largest number of articles published Number of articles published by each author
Yiwen Zhang | 4
Hongxiu | 3

Regarding methodological, there was a predominance of Empirical studies (n = 83)
compared to Theoretical (n = 10), as well as the Quantitative approach (n = 69) compared to
Qualitative (n = 8) and Mixed Methods (n = 6). Among the quantitative articles, the Survey
method (n = 62) and the Structural Equation Modeling data analysis technique (n = 50) stood
out, mainly using the Partial Least Squares method (n = 32). Regarding qualitative data, the
data collection method/technique of Interviews (n = 9) and the data analysis technique of
Content Analysis (n = 7) stood out. Furthermore, we identified 334 different keywords. Among

these, only 38 were used in more than one article and are listed in Table 3.

Table 3. Most frequent keywords

Keywords Frequency Keywords Frequency
information overload 26 coping strategies 2
covid-19 13 digital literacy 2
social media 12 emotions 2
social media fatigue 11 flow experience 2
information literacy 9 health literacy 2
anxiety 8 information seeking anxiety 2
overload 7 information use 2
fatigue 5 mental health 2
information avoidance 5 news avoidance 2
sns fatigue 5 news consumption 2
communication overload 4 pakistan 2
information anxiety 4 personal information 2

management
information seeking 4 resilience
depression 3 social cognitive theory 2
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social overload 3 social network fatigue 2
technostress 3 stress 2
avoidance behavior 2 system feature overload 2

Keywords related to the Overload were the most frequent, used in 42 articles, with
emphasis on “Information Overload” (n = 26), followed by “Overload” (n = 7),
“Communication Overload” ( n = 4), “Social Overload” (n = 3), and “System Feature Overload”
(n = 2). In the sequence, we visualize keywords alluding to Fatigue, used in 23 articles: “Social
Media Fatigue” (n = 11), “Fatigue” (n = 5), “SNS Fatigue” (n = 5), and “Social Network Fatigue”
(n = 2). Keywords related to Anxiety were used in 14 articles: “Anxiety” (n = 8), “Information
Anxiety” (n = 4), and “Information Seeking Anxiety” (n = 2). The keywords alluding to Literacy
were used in 13 articles: “Information Literacy” (n = 9), “Digital Literacy” (n = 2), and “Health
Literacy” (n = 2). Finally, the keywords alluding to Avoidance were used in 9 articles:
“Information Avoidance” (n = 5), “Avoidance Behavior” (n = 2), and “News Avoidance” (n = 2).
Among the most frequent, there was no keyword related to data or Big Data. In fact, only 5
articles among the 93 analyzed investigated the phenomena of interest related to the context
of Big Data environments.

Cezar & Macada (2021) found that, in the context of data-rich business environments,
professionals' Data Literacy is negatively associated to their perception of data-related
burden. Similarly, Koltay (2017) discussed Data Literacy as a way to mitigate Overload. In the
educational context, Sillence et al. (2022) analyzed how college students manage their
academic digital data and found that Overload students to Anxiety. Cullen & Noonan (2021)
explored the Overload related to algorithms and artificial intelligence (Al) in the perception of
students and verified two ways of dealing with it: Avoidance and Literacy. Reeves & Chiang
(2019) investigated the Data Literacy of educators and found a negative association with

Anxiety in data-based decision-making.
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It was therefore seen that the phenomena of interest were mostly analyzed concerning
information, social media/social networks, communication, system functionalities, digital
technologies, news, and health/covid-19. It is noteworthy that the keywords “Covid-19” (n =
13) and “Social Media” (n = 12) were the second and third most frequent.

Regarding the co-occurrence network presented in Table 4, we identified 20 keywords
that connect directly or indirectly and are divided into 4 clusters. We verified that, in addition
to being the most frequent keyword, “Information Overload” is the keyword with the highest
Betweenness Degree, that is, the most central keyword in the network of co-occurrences,
which connects different clusters (that are not directly connected), serving as a “bridge”
between them and reducing distances in the network (Freeman, 1979). Overload
(Information Overload) is directly connected with Anxiety (Anxiety, Information Anxiety),
Fatigue (Fatigue, Social Media Fatigue), Avoidance (Information Avoidance), and Literacy
(Information Literacy). Such results corroborate with Moore (2000), Karr-Wisniewski & Lu
(2010), and Cao & Sun (2018) who point to Overload as a key element that promotes negative
consequences for the psychological well-being of the individual, as well as it can provoke

reactions behavioral.

Table 4. Keywords’ co-occurrence network

Keyword Betweennness Degree Cluster Co-occurrence network
Information Overload 116.5 1
Covid-19 23.5 2 ,
Social Media 19.77 1 @ P
Social Media Fatigue 2.63 1 — @ .
Information Literacy 34 3 Socia%ﬁaé?‘" g -
Anxiety 36.93 4 s X
Overload 0 1 iffSHATStION overload
Fatigue 19.63 4
Information Avoidance 0 2 .
Communication Overload 0 1 anxiety "o socance
Information Anxiety 0 1 : informatiorffteraty =
Information Seeking 0 2 e oV TN, ..
Social Overload 0 1
Depression 0 4
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Regarding the clusters, we identified that Overload, Fatigue, and Anxiety were analyzed
together, as well as coping strategies, more precisely, in the context of social media. Besides,
Avoidance was mostly analyzed in the context of Covid-19. In addition, we verified a
connection between Literacy and Anxiety, more specifically in the Pakistani context.
Furthermore, we identified that Anxiety and Fatigue are grouped with other cognitive,
affective, and behavioral variables that are not considered in this research, such as Flow
Experience, Depression, and Resilience.

4.2 Associations Between Overload, Anxiety, Fatigue, Avoidance, and Literacy

When analyzing how the articles discussed, proposed, and/or found associations between the
variables of interest in this study, we identified 9 associations, as follows: 1) Overload and
Anxiety, 2) Overload and Fatigue, 3) Overload and Avoidance, 4) Overload and Literacy, 5)
Anxiety and Fatigue, 6) Anxiety and Avoidance, 7) Anxiety and Literacy, 8) Fatigue and
Avoidance, and 9) Avoidance and Literacy. These are presented in Table 5.

Table 5. Authors who discussed, proposed, and/or found the associations between Overload, Anxiety, Fatigue,
Avoidance, and Literacy

Associations References

Bawden & Robinson, 2009, Yang & Lin, 2018, Naveed & Anwar, 2020, Sample, 2020, Starcevic

Overload et al., 2020, Bhambri, 2021, Cao et al., 2021, James et al., 2021, Song, Yao& Wen, 2021,
and Anxiety | Soroya et al., 2021, Al-Youzbaky & Hanna, 2022, Jiang, 2022, Mao, Jia& Huang, 2022, Sillence
etal., 2022

Ravindran, Kuan& Lian, 2014, Lee, Son& Kim, 2016, Shin & Shin, 2016, Zhang et al., 2016,
Endo & Fujinami, 2018, Shokouhyar, Siadat& Razavi, 2018, Kim, Park & Choi, 2019, Pham,
Brennan & Furnell, 2019, Wang & Li, 2019, Xiao, Mou& Huang, 2019, Dai, Ali & Wang, 2020,
Fu et al., 2020, Guo et al., 2020, Islam, Whelan & Brooks, 2020, Lin et al., 2020, Xiao et al,,
2020, Tugtekin et al., 2020, Whelan, Islam & Brooks, 2020, Bhambri, 2021, Cao et al., 2021,
Liu et al,, 2021, Pang, 2021, Skulmowski & St&l, 2021, Xie & Tsai, 2021, Ahmed et al., 2022, Al-
Youzbaky & Hanna, 2022, Fu & Li, 2022, Goumopoulos & Potha, 2022, Jiang, 2022, Ma et al.,
2022, Mao, Jia& Huang, 2022, Teng, Liu & Luo, 2022, Zhang, Ding & Ma, 2022, Zhang et al,,
2022, Zhang, He & Peng, 2022, Sheng et al., 2022, Zhou & Tian, 2022

Overload
and Fatigue

Overload Bawden & Robinson, 2009, Poirier & Robinson, 2013, Garaus & Wagner, 2016, Stanton et al.,
and 2016, Ledzinska & Postek, 2017, Anninoua & Foxall, 2019, Park, 2019, Guo et al., 2020, Lauri,
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Avoidance Virkus& Heidmets, 2020, Li, Wang& Zhang, 2020, Ndumu, 2020, Cullen & Noonan, 2021, Link,
2021, Ahmed et al., 2022, Lloyd & Hicks, 2022

Edmunds & Morris, 2000, Bawden & Robinson, 2009, Jeffrey et al., 2011, Poirier & Robinson,
2013, Santharooban & Premadasa, 2015, Jiang & Beaudoin, 2016, Koltay, 2017, Aharony &
Gazit, 2019, Castafieda et al., 2020, Lauri, Virkus & Heidmets, 2020, Lee, Lee& Lee-Geiller,
2020, Sample, 2020, Bhambri, 2021, Cezar & Macgada, 2021, Cullen & Noonan, 2021, Soroya
etal., 2021, Zimmerman, 2021, Mao, Jia & Huang, 2022, Lloyd & Hicks, 2022

Overload
and Literacy

Dhir et al., 2018, Zhang et al., 2020, Kalwani, 2021, Pang, 2021, Al-Youzbaky & Hanna, 2022,

An;(;:itgyuaend Kokubun & Ishimura, 2022, Mao, Jia& Huang, 2022, Rey-Merchdn & Ldépez-Arquillos, 2022,
Vidolov, 2022, Teng, Liu & Luo, 2022
Anxiety and Shapiro & Burchell, 2012, Savolainen, 2014, Cho, Li& Goh, 2020, Naveed & Anwar, 2020,
Avoidance Sample, 2020, Gori, Topino& Caretti, 2021, Skulmowski & St&l, 2021, Song, Yao& Wen, 2021,
Soroya et al., 2021, Sundaray et al., 2021, Teng, Liu & Luo, 2022
Anxiety and Bawden & Robinson, 2009, Jeffrey et al., 2011, Nayeed & Ameen, 2V01-6/, Reeves & Chiang,
Literacy 2019, Sample, 2020, Soroya et al., 2021, Alshammari et al., 2022, Vuceti¢ et al., 2022, Xu et

al., 2022

The results of this SLR allowed an overview of the academic production on the
associations between Overload, Anxiety, Fatigue, Avoidance, and Literacy, which allowed us
to infer that these variables are considerably intertwined. This panorama showed that most of
the studies that discussed, proposed, and/or found these associations did not focus on the Big
Data environments, but focus in the context of information, social media/social networks,
communication, functionalities of the system, digital technologies, news and health/covid-19.
That is, it can be concluded that few studies investigate the associations between Overload,
Anxiety, Fatigue, Avoidance, and Literacy in Big Data environments. Therefore, we
appropriated the theoretical backgrounds of the articles analyzed, adapted them to the
context of Big Data environments, and developed a preliminary research model presented
below.

5. PRELIMINARY RESEARCH MODEL

Considering the evidence obtained in this SLR, we proposed a preliminary research
model to be tested in future studies. Figure 3 shows the model and its respective
propositions.

Figure 3. Preliminary research model proposal
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The magnitude that data has currently reached affects the way people process and
interpret them as it involves interactions so complex and massive that they exceed human
cognitive capacity and can exert cognitive, affective, and behavioral impacts on individuals
(Merendino et al., 2017, Boldosova, 2019, Boldosova & Luoto, 2019, Cezar & Macada, 2021,
Samuel et al., 2022). That is, the stress generated by Cognitive Overload can have adverse
implications for the individual's psychological well-being (Song, Yao, & Wen, 2021, Soroya et
al.,, 2021, Sillence et al.,, 2022). When demands for cognitive processing exceed human
capacity, it has a profound impact on your physiology, emotions, and social relationships (Cao
et al.,, 2021, Mao, Jia, & Huang, 2022). Thus, the overstimulation caused by data abundance
can lead the individual to a state of Anxiety, that is, feelings of concern, tension, and/or
apprehension regarding their ability to successfully use data to perform their activities
(Bawden & Robinson, 2009). In this sense, we develop the following proposition:

P1. Cognitive Overload is positively associated with Anxiety in Big Data environments.

In complex and dynamic information environments, people have to expend a lot of time

and energy, resulting in exhaustion or even burnout. When the cognitive load demanded

reaches the processing threshold of individuals, in terms of quantity, quality, or complexity,
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they may experience Cognitive Fatigue (Sheng et al., 2022). That is when the amount and
complexity of data exceed the cognitive processing capabilities of individuals (Fu et al., 2020,
Jiang, 2022). Considering the context of intense and extensive contact with IT artifacts and
overexposure to the abundance of data, multitasking, and interruptions, it is noteworthy that
individuals are constantly subjected to deep cognitive stimulation, weakening their defenses
against external impact, and exhausting their mental resources (Guo et al., 2020, Ma et al.,
2022, Zhang et al., 2022). In this sense, we develop the following proposition:
P2. Cognitive Overload is positively associated with Cognitive Fatigue in Big Data
environments.

The perception of being overwhelmed is very difficult to avoid (Bhambri, 2021). Cullen
& Noonan (2021) cite two general approaches to dealing with the problem of Overload: (1)
reducing the amount of cognitive load received and (2) improving the processing capabilities
of recipients, the latter related to Data Literacy which we will discuss posteriorly. As exposure
increases to higher levels of cognitive load and people gradually perceive the state of
Cognitive Overload, they tend to protect themselves from the bombardment of data. To this
end, they may choose to cognitively disconnect and deny the need for data or make less
effort to acquire it (Park, 2019). In this sense, Avoidance may be a coping behavior by
individuals who received a greater cognitive load than they could handle (Park, 2019, Guo et
al., 2020, Lauri, Virkus, & Heidmets, 2020, Li, Wang & Zhang, 2020, Link, 2021, Song, Yao &
Wen, 2021). Therefore, we develop the following proposition:

P3. Cognitive Overload is positively associated with Avoidance Behavior in Big Data

environments.
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Cognitive Fatigue may be affected by both internal and external factors (Zhang et al.,
2020). As a possible internal factor, people's negative affective tension can lead to mental
exhaustion (Jiang, 2022). These worries consume psychological resources to face them, which
can exhaust the individual (Zhang, He & Peng, 2022). In this sense, we raise the following
proposition:

P4. Anxiety is positively associated with Cognitive Fatigue in Big Data environments.

Given that Anxiety is an uncomfortable affective state, people who are faced with these
negative emotions may come to adopt some coping strategies to reduce possible harm (Song,
Yao & Wen, 2021, Soroya et al., 2021). Therefore, individuals tend to avoid situations that
invoke feelings of Anxiety (Swar et al., 2017, Jiang, 2022). In this sense, feelings of concern,
tension, apprehension, and/or frustration related to working with data may lead the
individuals to Avoidance Behavior. Thus, the following proposition arises:

P5. Anxiety is positively associated with Avoidance Behavior in Big Data environments.

As has been argued, avoiding a situation that is causing them discomfort is a measure
often taken by individuals to control their emotional instability (Cao & Sun, 2018). People's
negative affective tension can lead to behavioral outcomes that seek to avoid the state of
exhaustion (Jiang, 2022). Considering Overload, coping strategies are evoked by the
evolutionary instinct of the human being to retreat to safer ground, away from the complexity
that demands greater cognitive efforts (Laato et al.,, 2020). Thus, once individuals feel
stressed with a very high cognitive load, their motivation is reduced and they avoid making an
extra effort to process it (Whelan, Islam & Brooks, 2020, Mao, Jia & Huang, 2022). When
experiencing Cognitive Fatigue, individuals often experience negative emotions (Dhir et al,,

2018), and therefore are more likely to adopt escape or Avoidance coping strategies (Zhang et
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al., 2021). So, to the extent that individuals feel tired after expending a lot of energy dealing
with cognitive demands required by working with data, they may exhibit Avoidance Behavior
as an escape valve (Guo et al., 2020). In this sense, we develop the following proposition:
P6. Cognitive Fatigue is positively associated with Avoidance Behavior in Big Data
environments.

Cognitive Overload has always been a challenge for entrepreneurs and professionals in
all types of organizations. Even with search algorithms and artificial intelligence, there are still
challenges related to effectively filtering, processing, interpreting, and analyzing an
abundance of data. This brings out the importance of Data Literacy as one of the solutions to
overcome the problem of Overload (Lauri, Virkus & Heidmets, 2020, Cullen & Noonan, 2021).
Since the nature of Cognitive Overload is explained by the limited cognitive abilities of
individuals, the literature has supported the association between individual cognitive capacity
and Literacy (Mao, Jia & Huang, 2022). So, the human capacity to deal effectively and self-
sufficiently with data is one of the critical cognitive skills that protect the individual against
Cognitive Overload and its implications (Ledzinska & Postek, 2017, Soroya et al., 2021).
Considering that an individual's Data Literacy significantly affects their cognition in terms of
data processing (Swar, Hameed & Reychav, 2017, Li et al., 2019), it may reduce the Cognitive
Overload (Cezar & Macada, 2021). In this sense, we raise the following proposition:

P7. Data Literacy is inversely associated with Cognitive Overload in Big Data environments.

Naveed & Anwar (2020), Xiao et al. (2020), and Soroya et al. (2021) argue that to reduce
the negative consequences of Cognitive Overload it is necessary to enable individuals to
critically deal with the abundance of data, filtering what is necessary. Therefore, improving

the Data Literacy skills of individuals allows them to be prepared to synthesize and critically
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process large amounts of data because otherwise, they are likely to feel cognitive and
affective pressures (Koltay, 2017, Wang, Wu & Huang, 2019, Lee, Lee & Lee-Geiller, 2020,
Soroya et al., 2021). That is, greater self-efficacy and self-sufficiency in dealing with data can
alleviate the tension, and apprehension felt by the individual related to their ability to
successfully engage in working with data (Naveed & Ameen, 2016, Reeves & Chiang, 2019). In
this sense, we develop the following proposition:

P8. Data Literacy is inversely associated with Anxiety in Big Data environments.

As mentioned earlier, continuous exposure to high levels of cognitive load creates
stressful conditions that lead to cognitive saturation of the individual, and, as a form of
resistance or coping, they begin to avoid it (Lloyd & Hicks, 2022). However, Data Literate
individuals who can deal critically with data and understand what questions to ask that data
to meet their needs tend to face Overload situations by acting on the problem rather than
looking for an escape valve like Avoidance Behavior (Lauri, Virkus & Heidmets, 2020, Soroya et
al., 2021). Thus, we raise the following proposition:

P9. Data Literacy is inversely associated with Avoidance Behavior in Big Data environments.

6. CONCLUSION

In our SLR, we examined 93 articles and found that although most focused-on
information (e.g., Information Overload, Information Anxiety, Information Avoidance
Behavior) and the Covid-19 pandemic and the use of social networks, they could serve as the
basis for future studies on cognitive, affective and behavioral factors related to a context of
abundant data. Thus, we appropriated the theoretical background found in the analyzed

studies and adapted it to develop a multidimensional model composed of 9 propositions
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based on the associations between Cognitive Overload, Anxiety, Cognitive Fatigue, Avoidance
Behavior, and Data Literacy in Big Data environments.

In terms of theoretical contributions, this SLR provides an overview of the studies that
have already been published on the associations between Cognitive Overload, Anxiety,
Fatigue, Avoidance, and Literacy. We can conclude that Cognitive Overload is the central
variable that serves as a bridge between the others, that is, we can consider it a cognitive
challenge that emerges as a trigger for the occurrence of other affective and behavioral
cognitive factors. So, by proposing a model that associates the variables of interest in Big Data
environments, we were able to shed light on a possible dark side of Big Data, considering that
cognitive, affective, and behavioral factors need to be better understood. In addition, we
highlighted the importance of Data Literacy, a concept that is still being developed, mostly in
the areas of education and information science/library research.

In terms of practical contributions, our multidimensional model can help organizations
understand how the abundance of data can impact the workforce, inspiring and guiding
practitioners’ actions. Hence, our study can help managers to deal with such challenges,
minimizing their potential negative impacts as much as possible. Furthermore, by
emphasizing the importance of Data Literacy, we hope to provide organizations with a
theoretical basis for developing data-related knowledge and skills among professionals and
managers.

However, there are a few limitations to our research. First, the return rate of articles
selected for analysis was significantly lower than the number of search results. This is
explained by the comprehensive search strategy adopted using only the phenomenon of

interest and not specifying it. Another limitation of the study was the free access criterion,
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which may have led to the omission of relevant sources. The criterion was adopted because
the financial resources required to access full-text articles were unavailable to the authors.
The fact we did not use regular expressions, word permutations, or synonyms in the searches
(e.g., overwhelm, anxieties, exhaustion, etc.) may also be considered a limitation, as it may
have reduced the number of relevant results.

As suggestions for future studies, we recommend expanding this SLR with different
search strings as well as other academic work formats. Just as developing a meta-analysis can
be an interesting avenue of future study. Finally, it is also suggested that the model proposed
in this study be tested empirically, both through an exploratory qualitative approach and a
confirmatory quantitative approach.
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