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ABSTRACT

With the advancement of technology and advent of the new digital era, the society is getting increasingly exposed
to novel technologies, digital platforms, or smart devices. This reality opens a wide range of questions about the
benefits and challenges of technology and its impact on humans. In this context, the present study investigates the
relationship between human-centered approaches and their application to achieve users' digital well-being, as well
as explores whether marketing and business industry are sufficiently considering human-centered approaches in
their implementation of practices that care for users' digital wellbeing. To this end, we conduct a systematic literature
review. The exploratory results confirm that the implementation of human-centered approaches makes it possible
to achieve a greater user well-being in the marketing and management sector. Additionally, we also identify and dis-
cuss seven more relevant areas. Our review concludes with a discussion of the theoretical and practical implications
of our findings for further research on the use of human-centric and digital well-being concepts.
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1. Introduction

In recent years, the pace of technological growth has become exponential. Any advance or progress in
this aspect has an impact on many areas, such as business, economy, government, society, education, or
healthcare (Cecchinato et al., 2019). Undeniably, all advantages and benefits offered by those new tech-
nologies aim to make people’s lives to make it easier. However, behind all the benefits, there is a fine line
that delimits to what extent such technologies can be positive for users (Akram & Kumar, 2017).

In many cases, smart devices or digital platforms are designed in such a way that they create addiction
and the need to constantly and uncontrollably use them (Longstreet & Brooks, 2017). This has given rise
to different initiatives such as the “digital detox day”, whose main objective is to disconnect users from the
excessive use of technology, over-information, and non-stop instant messaging (Syvertsen & Enli, 2019;
Bouncken et al., 2022).

According to Centers for Disease Control and Prevention (CDC) (2019), there are different types of
well-being such as, for example, material well-being, physical, psychological, social, or emotional well-be-
ing. However, in the new digital era where people are 24/7 surrounded by technology, applications and
devices, digital well-being could be considered yet another type of well-being. Therefore, the study of
digital well-being is of vital importance in all disciplines and sectors where the use of new technologies is
present (Saura et al., 2021).

At the same time, owing to the great technological advances, the marketing and business industry
has dramatically changed in the last decades. Advanced technologies, such as Artificial Intelligence (Al),
machine learning, data mining, among others, are being determinant for business success in online envi-
ronments (Kelleher et al., 2015).

Most companies are adapting and beginning to reformulate their processes in order to take advantage
of all benefits brought by the new advanced technologies. In this way, the incorporation and support of
technology in each department leads to improved results. Considering technology as an essential part
of a company’s day-to-day operations can be decisive in many aspects, including decision-making, prob-
lem-solving, innovation, getting to know the target audience, and so on.

Nowadays, companies base their strategies on the massive amount of data they collect from digital
environments. Collectively, these huge amounts of data are known as Big Data, a term that refers to large
volumes of data that are used, upon their analysis and interpretation, to obtain actionable information in
business environments, achieve more effective and personalized actions. While the analysis of Big Data
can be seen as an advantage for customers, as companies offer customers a wider range of products and
services, the excess of options, information and opinions of other users can jeopardize and deteriorate
customers’ shopping experience, thus reducing customer satisfaction in tourism business (Martinez-Nav-
alén et al., 2020; Brown et al., 2021).

In the marketing industry, new technologies have opened an infinite number of alternatives for the
development of much more advanced strategies. In order to apply all their advantages, other disciplines,
such as psychology, data science, computer science, neuroscience, among others, must come into play
(Saura, 2021; Calabro et al., 2021). On the other hand, online companies and organizations that use digital
platforms as their main channel of selling and communication base their strategies on the data obtained
from users. Using these data, companies and organizations can carry out more effective and personalized
actions by studying user behavior in digital ecosystems (Agapito & Lacerda, 2014; Kang & Yang, 2020).

In recent years, social media have become the main communication channel, as well as a sales platform
for many businesses, both online or offline (Chen et al., 2022). A good social media communication strat-
egy helps companies to establish and build a strong relationship and loyalty with social media (Schreiner
et al., 2019; Saura et al., 2021b). According to Enginkaya and Yilmaz (2014), companies increasingly use
social media not only for digital advertising, but also to manage customer services, mine innovation ide-
as, and create engaged brand communities. It is equally important to highlight User-Generated Content
(UGC) as a primary means of interaction between users to share ideas, generate engagement, and create
communities (Saura et al., 2022).

Social networks are platforms designed for communication among users. However, in some cas-
es, digital architectures are intentionally designed to modify user behavior and incite other types of
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actions (Literat & Brough, 2019). Specifically, social networks are designed in a very rigorous way to
hold people’s attention and capture their interest. The field that studies and implements such design
is known as Human-Centered Computing (HCC).

Of note, irresponsible and excessive use of social media can cause serious problems for users,
particularly those referred to millennials or digital natives. Some of these problems include addic-
tion, stress, anxiety, or lack of concentration. In the long-term, mental problems could be irreversible
unless the society becomes more aware of the hazards of irresponsible or excessive use of social
media (Rojas, 2018; Lyu et al., 2022). Other challenges associated with the use of technology and
digital platforms are related to violations of user privacy, the spread of fake news, or psychological
disorders such as addiction. All these issues generate in users a sense of unease and distrust and
lead them to perceive technology as something harmful and negative (Bleier & Eisenbeiss, 2015;
Borges-Tiago et al., 2020).

In the recent COVID-19 pandemic, remote working has become a new way of working (Wang et
al., 2020). The use of virtual platforms such as Zoom, Microsoft Teams, Google Meet, and others has
increased exponentially, making it difficult to switch off at the end of a long working day (Martin &
Fernandez, 2022). However, without such platforms, many companies would not have been able to
continue or reinvent their businesses during the months of confinement (Belo et al., 2014). This situ-
ation has adversely affected not only employment and workers, but also has had a significant impact
on other sectors, such as education and health systems (Monge & De Russis, 2019; Pal et al., 2020).

On the other hand, the exceptional nature of the situation that the society is experiencing now
has led to rapid integration of new technologies in healthcare systems and health consultations.
For instance, new applications have been developed to perform online consultations and attend to
patients requiring health care and frequent monitoring of their medical issues. These types of assis-
tance platforms have also been implemented in psychology, personal training, nutrition, and other
areas. All such platforms focus on promoting people’s well-being and ensuring their safety.

Similarly, other applications have also been designed to monitor Covid-19 cases. For instance,
some applications track infected citizens to prevent the spread of the virus and to identify possible
outbreaks. However, there have been many doubts regarding data privacy and the control that insti-
tutions or governments have over citizens through the use of such applications. This type of distrust
and fear generates in users’' unease and rejection of such applications (Ribeiro-Navarrete et al., 2021).

Therefore, in summary, the negative side of technology influences both individual general well-be-
ing (Stankov & Gretzel, 2021) and what it is called Digital Well-being (DW), a concept that has been
used to explain the impact of technology on people’s physical and mental health (Irish Internet Safety
Awareness Centre 2019).

To date, human-centered (or human-centric) approaches—i.e. approaches that place humans at
the center of all strategies so that people can feel good in all aspects where technology is the pro-
tagonist and, in addition, help them in their daily lives to achieve well-being and satisfaction (Stankov
& Gretzel, 2020; How et al., 2020)—have been applied in numerous spheres. However, a thorough
understanding of the characteristics, goals, targets, and outcomes of these approaches remain poor-
ly understood. To fill this gap in the literature, the present study addressed the following research
questions.

*RQ1: Are human-centric (HC) approaches used together with technology to promote digital user
well-being (DW)?

* RQ2: Are HC approaches part of business and marketing strategies in digital environments?

* RQ3: What are the main future lines and themes of research on HC and DW?

The originality of the present study lies in the fact that we conduct a systematic review of the terms
human-centric and digital well-being and studying their influence on business and marketing. The re-
mainder of this paper is structured as follows. The theoretical framework that defines HC and describes
its varieties is provided in Section 2. The methodology used in the present study is explained in Section 3.
Section 4 reports the results of our systematic literature review. The study ends with a general conclusion,
a discussion of future research agenda, and an outline of limitations of the present study (Section 5).
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2. Theoretical Framework

This section aims to clearly define human-centric approaches, as well as outline their main areas of study
and characteristics, with a particular focus on the business environment. On the other hand, the term digi-
tal well-being will also be defined considering the contributions of other authors in the scientific literature
(Kikot et al., 2014). We will also identify the factors that affect users’ digital well-being and the main themes
that can help to promote this concept.

2.1 Human-centric Approaches

The term “human-centric approaches” was coined due to the rapid growth of technology in recent dec-
ades. On the one hand, novel technologies have favored the creation of new business models, as well as
the development and innovation of new products that facilitate more agile and precise decisions in our
daily lives (Future of Architecture Human-Centric Approach, Accenture, 2020; Human-Centered Approach
to Business, Accenture, 2020).

However, on the other hand, continuous and rapid technological advancement has also led to the
emergence of major challenges on the societal level (Ewa Lechman et al., 2020). People have become
vulnerable to available technology, such as social media addiction, data privacy, fake news, and so forth
(Zivnuska et al., 2019; Ribeiro-Navarrete et al., 2021). Furthermore, the excess of information has led us-
ers to become more and more demanding in their decision making, and their needs and interests have
started to change faster, making it difficult to satisfy them. Thus, the application of advanced technology
together with the application of human-centric approaches is considered a key factor today (Future of
Architecture - Human-Centric Approach | Accenture, 2020; Human-Centered Approach to Business | Ac-
centure, 2020).

Major defining characteristics of human-centered approaches are summarized in Table 1 (Talbert,
1997; Snyder & Snyder, 2008).

Table 1. Main Characteristics of Human-centric Approaches

Characteristic Definition
The main objective of the HC approaches is to put people at the center of any action that is
Human experience to be taken to improve their lives. Knowing and understanding user behavior is fundamental

for this type of approaches.
Set of process All HC approaches must follow a series of prior processes before implementation.
Observation is essential for the understanding of the current environment and context to
orientate actions focused on people.

It consists of having the ability to be able to analyze and evaluate information in a given
Critical thinking context in an objective way. It allows us to see the world in a more objective way, without
cognitive biases.

Observation

Problem-solving The HC approach is applied when a problem that needs to be solved arises.

HC approach relies on advanced technologies, such as Al, ML or Big Data and aims to better
understand users and perform more personalized actions.

HC approaches need data to better understand, analyze, and interpret the environment and
people in order to improve their lives and experiences.

Due to the volatility in the ever-changing world, HC approaches must constantly adapt to the
new needs of the society in conjunction with the advancement of technology.

Advanced technology
Data-driven oriented

Dynamic

Source: Own Elaboration

In the present study, we defined human-centric approaches as the ways in which a discipline, technol-
ogy, action, or strategy is understood and applied in any field. A human is at the center of everything, and
everything developed around him or her must preserve human autonomy, intelligence, and well-being.
To date, the term “HC approaches” has been extensively in the scientific literature in areas such as design,
artificial intelligence, innovation, leadership, computing, marketing, and so on.

There is a wide variety of human-centered approaches. The main objective of those different ap-
proaches is to solve problems and satisfy human needs using technology by placing the human being at
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the center (Kumar et al., 2020). Also, this concept is used to refer to the development and improvement
of intelligent systems technology (Bannon, 2011; Eskridge et al., 2014). Table 2 provides descriptions of
major human-centered approaches developed to date.

Table 2. The Main Human-Centered Approaches

Human-centered approach Definition

In this approach, the design of any system or product should be developed
considering user needs and expectations. It favors innovation, improves
user well-being, and the quality of systems or products (Zoltowski et al.,
2012; Fernandez-Carames & Fraga-Lamas, 2018).
This concept considers the relationship between technology and people,
focusing mainly on human values, ethics, and morals (Bannon, 2011).
This approach seeks innovation by prioritizing social factors, such as culture,
Human-Centered Innovation (HCla) values and people’s behavior, before the development or implementation
of any action or strategy (Perelman, 2007).
HCS are systems that complement human skills and are adapted to people’s
Human-Centered Systems (HCS) needs taking into account the paradigm shift from passive end users to
active contributors in the development phases (Talbert, 1997).
The term HClb is used to refer to the design of more natural virtual
Human-Centered Interfaces (HClb) environments to achieve greater user immersion and collaboration, thereby
enhancing user experience (Talbert, 1997).
HCL refers to the application of leadership by focusing on the self, self-
Human-Centered Leadership (HCL) awareness, self-care and mindfulness, in order to build trust and interaction
in a group of people (Kennedy et al., 2020).
HCC embraces a set of human-centered methodologies in any field
Human-Centered Computing (HCC) of computing. It is applied when people have a direct interaction with
technology in devices and systems (Jaimes et al., 2006).
HCDS focuses on collecting data from users who leave the Internet in order
Human-Centered Data Science (HCDS) to conduct more enriching and meaningful quantitative and qualitative
research (Aragon et al., 2016; Kogan et al., 2020).
HCAI refers to the development of systems with Al incorporating the HC
Human-Centered Al (HCAI) approach to enhance human self-efficacy, promote creativity, or facilitate
social participation (Auernhammer, 2020; Shneiderman, 2020).
HCML focuses on combining ML techniques and human feedback to obtain
a more effective data analysis (Fiebrink & Gillies, 2018; Riedl, 2019).
This concept, initially proposed by Baumer (2017), incorporates human-
Human-Centered Algorithm Design (HCAD) centered practices for the design of algorithms that will later be incorporated
into digital platforms and systems.
The term HCSa is a human-centered approach to enhance user privacy and
Human-Centered Security (HCSa) security when using technology and browsing the Internet (Renaud & Cutts,
2013; Barhamgi et al., 2021)

Human-Centered Design (HCD)

Human-Centered Interaction (HCI)

Human-Centered ML (HCML)

Source: Own Elaboration

As argued by Lepri et al. (2021), owing to advances in technologies such as ML or Al, it has become
possible to better understand user behavior based on the data users generate in digital environments.
The interpretation of these data can help to apply HC approaches in any field.

Furthermore, Zimmermann et al. (2021) noted the implementation of HC approaches in large compa-
nies, such as those known as GAFAM (Google, Apple, Facebook, Amazon, and Microsoft), could help users
to be more secure and empowered with the use of technology. Similarly, Deibert (2018) argued that it is
important to implement HC approaches in institutions and governments to preserve human rights in dig-
ital environments. Other relevant areas for the application of HC approaches are health systems support
and digital innovation projects (Przybilla et al., 2018).

In the last year and a half, the education sector has been adversely affected by the COVID-19 pandemic,
which has led to the emergence of new technological solutions to ensure that students’ learning can be
guaranteed during this time. As noted by Karakaya (2020), HC approaches should be applied during the
development of new learning methods in digital environments.

Finally, companies such as IDEO have been pioneers in incorporating HC approaches in their practic-
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es, obtaining successful results in each of their projects, such as the implementation of HCD practices in
problem solving based on innovation in the business environment (IDEO). Similarly, HC approaches can
be incorporated in a large number of areas characterized by a close interaction between technology and
humans.

2.2 Digital Well-being

The term digital well-being, or digital wellness, has been variably defined in the literature. For instance,
Birnholtz et al. (2019) defined DW as the positive physical and mental impact that the use of technology
brings to us, and how it helps our perception of the overall well-being. On the other hand, the authors also
argued that DW can be negatively affected by the following three aspects: (i) the continuous engagement
caused by technology; (ii) self-interested and unethical use of technology to obtain greater benefits; and
(iii) beliefs that favor people’s discomfort, insecurity, and invalidity.

According to Marie and DeVito (2019), DW is related to satisfaction that users experience when using
technology. Furthermore, the authors also argued that, while, for marginalized groups, the use of on-
line platforms may help to counteract the feelings their loneliness, some users can also may experience
negative emotions. The authors concluded with an argument on the need of fining balance between the
positive and negative aspects of technology use.

Furthermore, Sang and Huang (2019) defined DW as the state in which people find it pleasant and ben-
eficial to use technology in their daily lives. For their analysis, the authors relied on the Theory of Planned
Behavior (TPB), a theory whose main objective is to understand how the design of technology can affect
people’s digital well-being.

In another relevant study, Peters et al. (2018) proposed a model to improve people’s DW. This model
was labelled the Model for Motivation, Engagement, and Thriving in User Experience (METUX). Used to
evaluate the impact of technology on people’s well-being, this model focuses on the following three key
concepts: (i) autonomy; (ii) competence; and (iii) relatedness. Similar ideas were also voiced in several
other studies (Widdicks & Pargman, 2019; Widdicks, 2020; Burr & Floridi, 2020).

Table 3. Key Concepts to Evaluate the Impact of Technology and its Influence on DW

Concept Definition

A person's sense of acting consistently following his/ her goals and values when interacting with
technology or digital media.

The feeling that the individual feels capable of and skilled in interacting with technology and digital
environments.

The sense of belonging and acceptance of feeling connected to other users through the use of
technology and social networks.

Autonomy
Competence

Relatedness

Data privacy Excessive concern about data privacy in digital environments and the inability to have control over it.

Self-awareness  Awareness of users’ use of technology and ensuring that their self-determination is not violated.

Source: Own Elaboration

According to Gui et al. (2017), the conditions for feeling DW include the prerequisite that digital media
should be oriented towards users’ sense of pleasure, security, and satisfaction. On the other hand, the
authors also argued that DW has a great impact on general wellbeing.

Likewise, Roffarello and De Russis (2019) referred to DW in relation to the creation of applications that
help users to engage in healthier behavior with social networks and technology. Furthermore, the authors
also highlighted that one of the main problems in achieving DW is the overuse of technology.

To date, many studies have documented that excessive use of technology can lead to increased stress,
addiction, lack of productivity, or lack of control (Dabbish et al., 2011; Mark et al., 2014; Mark et al., 2015).
Similarly, Burr et al. (2020) argued that a major concern in the present-day society is the so-called tech-
nostress, which is caused by the excessive use of Information and Communication Technologies (ICT).
Technostress has a strong negative impact on human physical and mental health.

Such issues have led researchers to discuss ethical implications of technology for users and social well-
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being. For instance, Burr et al. (2020) analyzed three general themes that expose opportunities and risks
related to DW. In Table 4 briefly defines the three general themes explained by Burr et al. (2020) and their
relation to DW.

Table 4. Implications of these Themes in the DW

Theme Implication

More ethical promotion of the development and design of digital
Positive computing technologies in terms of privacy, security, innovation, all focused on

user well-being to enhance human capabilities.

Offering a personalized technology to each individual to meet their
Personalized human-computer Interaction needs, motivations and favor DW by monitoring user behavioral data

combined with advanced management and analysis.

Encouraging user freedom and independence when using technology
Autonomy and self-determination and prevention of behaviors that could adversely influence other

people’s wellbeing.

Source: Own Elaboration

3. Methodology

To answer the research questions posed in the present study, we conducted a systematic literature re-
view (SLR). This methodology has been previously used by other authors, and the results have proven to
be enriching for both academia and industry (Webster & Watson, 2002; Stieglitz et al., 2018).

SLRs are mainly aimed at identifying and synthesizing findings found in the literature. According to
Snyder (2019), the results of a SLR can provide a clear understanding of a specific topic—in this case, of
the DW and HC approaches especially applied in the business and marketing industry.

A SLR requires the collection of information for subsequent analysis and interpretation. Therefore, in
the present study, we followed a systematic sequential process proposed by Polanco-Diges and Debasa
(2020). Specifically, articles related to the research topic were collected and a first evaluation was carried
out to ensure that they were relevant to address our research questions. For this, a PRISMA statement
was conducted (Moher et al., 2015).

The searches for relevant publications were performed in the following four databases: Web of Sci-
ence, ScienceDirect, IEEE Xplore, and ACM Digital Library. The results of these searchers are summarized
in Table 5.

Table 5. SLR Results

Database No. of Results No. of Relevant Results
Web of Sciences 13 6

ACM Digital Library 7 2

IEEE Explore 74 11

Science Direct 49 22

Source: Own Elaboration

Table 6 shows key terms used in database searchers. A total of three searches were conducted.
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Table 6. Search Terms used in the SLR

Abstract By topic Databases

1stsearch Human centric OR human-centered AND  Digital well-being OR digital wellness ~ Web of Sciences
ACM Digital Library
IEEE Explore

3" search Digital marketing AND Digital well-being OR digital wellness ~ Science Direct

2" search Human centric OR human-centered AND Digital marketing OR business

Source: Own Elaboration

The first search was carried out with the term “human centric” OR “human centered” included in the
abstract and the term “digital well-being” OR “digital wellness” in the results section of reviewed papers. In
addition, the results were filtered to include only reviews and research articles; all papers had to be Open
Access publications.

The first search returned a total of 76 articles. However, to be more specific and to keep only the most
relevant information for further analysis, an exhaustive content analysis of the papers was performed. As
a result of this filtering process, a total of 30 articles were retained in the dataset

In the second search, the following terms were considered. On the one hand, we searched for the term
“human centric” OR “human centered” appearing both in the results section and in the abstract and, at
the same time, the term “digital marketing” would have to be present in the results when it appeared like
a subject. As in the first search, the results were filtered to include only Open Access articles and reviews.

The second search returned a total of 48 papers, but not all of these papers were relevant, so a first
analysis was carried out in order to compile the most relevant studies. This led to the identification of 9
most relevant studies.

Finally, the third and last search was performed to find publications containing the term “digital mar-
keting” in the abstract and that the results sections; the term had to be related to the terms “digital
well-being” OR “digital wellness"”. In the third search, 19 results were obtained, 11 of which were then
evaluated as relevant to the present study.

In Table 7, the column ‘Total results’ corresponds to all results obtained from each of the searches prior
to subsequent filtering. The second column corresponds to the number of articles after filtering. The third
column reports the final number of articles retained in the database after duplicates were removed.

Table 7. Resulted Searches

Search Total results Final results  Results (without duplicates)
1stsearch 76 30

2" search 48 9 41

3 search 19 11

Source: Own Elaboration

To better understand the process, Figure 1 shows the PRISMA flow diagram for each of the steps and
the corresponding results.
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Figure 1. PRISMA Flow Diagram
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To justify the importance of the included papers, we followed the steps previously proposed by Saura

(2021). Table 8 shows the authors, journal, category, and main focus of each investigation (namely, hu-
man-centric, digital well-being, and/or digital marketing).

Table 8. Relevant Studies found in the SLR

Main focus in SLR
Author Journal Category Human Digital Digital marketing/
centric well-being Business

j Interdisciplinary; Computer
Aguilar et al. (2021) Computers, Environment and p Y p . R
Urban Systems based-research
Alwis et al. (2021) (23O T Science; Technology o o
Communications Society
1 i Architectural science and
Biloria (2021) Frontiers of Architectural . R
Research technology
Bouragia et al. (2020) IEEE Access Communication technology . °
Chin et al. (2018) Mindfulness Psychology; Psychiatry °
. Computer Science; Information
Corbett & Spinello (2020) Heliyon . °
Systems
Dwivedi et al. (2020) International Journal of Information management . ° °
Information Management
Forlano (2017) SHEG MR G s, Innovation; design; economics e °
Economics, and Innovation
Garcia-Magarino et al. Data Mining for Internet of
[ )
(2019) IEEE Access Things
Garrido-Hidalgo et al. o
IEEE Access Communication technology .
(2018)
i Biotechnology & Applied
Gesualdo et al. (2021) Human Vaccines & . ' gy pp N N o
Immunotherapeutics Microbiology
ili Consumer behavior;
Jacobson et al. (2019) Journal of Retailing and . .

Consumer Services Managerial decisions


https://ieeexplore.ieee.org/xpl/topics.jsp?isnumber=8600701&punumber=6287639&refinements=SpecialSection:Data%20Mining%20for%20Internet%20of%20Things
https://ieeexplore.ieee.org/xpl/topics.jsp?isnumber=8600701&punumber=6287639&refinements=SpecialSection:Data%20Mining%20for%20Internet%20of%20Things

Javaid et al. (2019)
Jonathan et al. (2021)

Junginger (2017)

Kaasinen et al. (2020)

Kamali et al. (2020)

Kolesnichenko et al. (2021)
Lepri et al. (2021)

Li et al. (2018)
Meshram et al. (2020)
Muratovski (2015)

Nicholson et al. (2018)
Parker & Grote (2020)
Paschen et al. (2020)

Poggenpohl (2020)

Rangaswamy et al. (2020)

Rinkus et al. (2005)

Rowe & Lester (2020)

Roy et al. (2021)

Sanchez-Vergara et al.
(2021)

Saura (2021)
Suchan et al. (2021)
Tao et al. (2018)

Torkura et al. (2020)

van der Bijl-Brouwer
(2017)

Vermeer et al. (2019)
Williams & Corwith (2021)
Woulfovich et al. (2019)

Zeng & Xiang (2021)

Zhang et al. (2020)

IEEE Access

JMIR Mental Health

She Ji: The Journal of Design,
Economics, and Innovation
Computers & Industrial
Engineering

IEEE Access

Sustainability Science

IScience
IEEE Access

Journal of Advanced Research

She Ji: The Journal of Design,
Economics, and Innovation

BMJ Open
Applied Psychology
Business Horizons

She Ji: The Journal of Design,
Economics, and Innovation

Journal of Interactive Marketing

Journal of Biomedical Informatics

Journal of Adolescent Health
ACM Transactions on the Web

Journal of Cleaner Production
Journal of Innovation &
Knowledge

Artificial Intelligence
IEEE Access

IEEE Access

She Ji: The Journal of Design,
Economics, and Innovation
International Journal of Research
in Marketing

Education and Information
Technologies

Frontiers in Psychology

IEEE Access

IEEE Access
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Security and Privacy for Cloud
and loT

Psychiatry

Innovation; design; economics

Communication technologies

Computer and information
processing

Science & Technology

Interdisciplinary
Human-Centered Smart
Systems and Technologies

Computer Sciences
Innovation; design; economics

General & Internal Medicine
Psychology

Business
Innovation; design; economics

Innovation

Biomedical informatics
methodologies
Multidisciplinary; Health and
well-being

Information systems

Sustainable development and
sustainability

Innovation

Al, robotics
Computer and information
processing

Communication technology

Innovation; design; economics

Marketing research

Education & Educational
Research

Psychology

Computational and artificial
intelligence
Computer and information
processing

Source: Own Elaboration

On the other hand, a summary of the main purpose of each of the investigations has been made, spec-

ifying the author and the title of the paper (see table 9).
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Table 9. Obtained Results and Main Purpose

Author

Article Title

Main Purpose

Aguilar et al. (2021)

Alwis et al. (2021)

Biloria (2021)

Bouragia et al. (2020)

Chin et al. (2018)

Corbett & Spinello (2020)

Dwivedi et al. (2020)

Forlano (2017)

Garcia-Magarino et al. (2019)

Garrido-Hidalgo et al. (2018)

Gesualdo et al. (2021)

Jacobson et al. (2019)

Javaid et al. (2019)

Jonathan et al. (2021)

Junginger (2017)

Kaasinen et al. (2020)

Kamali et al. (2020)

Kolesnichenko et al. (2021)

Lepri et al. (2021)

Li et al. (2018)

OGITO, an Open Geospatial Interactive Tool to
support collaborative spatial planning with a
maptable

Survey on 6G Frontiers: Trends, Applications,
Requirements, Technologies and Future
Research

From smart to empathic cities

Quality of Experience for Streaming Services:
Measurements, Challenges and Insights

Mindfulness Training Reduces Stress at Work: a
Randomized Controlled Trial

Connectivism and leadership: harnessing a
learning theory for the digital age to redefine
leadership in the twenty-first century

Setting the future of digital and social media
marketing research: Perspectives and research
propositions

Posthumanism and Design

Human-Centric Al for Trustworthy loT Systems
With Explainable Multilayer Perceptrons

loT Heterogeneous Mesh Network Deployment
for Human-in-the-Loop Challenges Towards a
Social and Sustainable Industry 4.0

Digital tools, multidisciplinarity and innovation
for communicating vaccine safety in the
COVID-19 era

Social media marketing: Who is watching the
watchers?

ARCA-loT: An Attack-Resilient Cloud-Assisted
0T System

A Smartphone-Based Self-management
Intervention for Bipolar Disorder (LiveWell):
User-Centered Development Approach

Design Research and Practice for the Public
Good: A Reflection

Empowering and engaging industrial workers
with Operator 4.0 solutions

Virtual Coaches for Older Adults’ Wellbeing: A
Systematic Review

Sociological modeling of smart city with
the implementation of UN sustainable
development goals

Ethical machines: The human-centric use of
artificial intelligence

An Anti-Noise Process Mining Algorithm Based
on Minimum Spanning Tree Clustering

The authors developed a software application namely OGITO (Open
Geospatial Interactive Tool) based on human-centered design and agile
methods. This allows the usability and functionality of the software to
function correctly.

The study focuses on key driving trends towards 6G, applications,
requirements for its implementation and collects related work about this
topic. They explore this new paradigm taking into account the influence on
society and how 6G can empower and enrich peoples’ life.

It proposes a change of perspective to understand smart cities and gives rise
to a new model called emphatic cities. It is characterised by incorporating
human-centric and ethical approaches to achieve greater well-being and
inclusion in cities.

In this review, the authors introduce the concept of Quality of Experience
(QoE) that includes an objective and subjective perspective when using
technology and digital platforms. The objective perspective corresponds
to the technical features, the Quality of Service, however, the subjective
it is related to the individual experience of the user (emotions, feelings,
expectations...) interacting with technology.

Workers spend long hours in front on screens and it provokes severe
damage to their health. Therefore, mindfulness training programs can
reduce those effects and improve people’s wellness.

This review focus on the study of connectivisim and leadership. The
authors propose the study of technology from a connectivist framework
to understand how new technologies affect our brains, ways of leading
and learning. To do so, they introduce a new concept, “the connectivist
leadership”.

This research describes issues and challenges related to the usage of Al,
AR, e-WoM, mobile marketing and advertising among others and the ethical
concerns therein.

The author summarizes literature about posthumanism focusing on design
practices among humans and technology.

The authors support the application of Human-Centric Al in loT systems
to understand and learn about user's preferences, interests and so on.
The study proposes Human-Centric Al techniques that make easier the
interaction between humans and technology while achieving transparency
and trustworthiness.

This research proposes Human-centric approach systems to get an optimal
collaboration system between humans and machines through technologies
such as IoT in Industry 4.0 environments.

The research supports the implementation of Human-Centered design
to promote campaigns regarding the vaccine Covid-19 to inform society
combined with data science, design thinking or digital marketing strategies.

This research analyses the user's perception of social media and introduce
a new concept named Marketing comforts that entails the individual's
comfort when their data is used for different digital marketing strategies
like advertising or opinion mining.

The study proposed a complex system, ARCA-loT, to face three challenges
of 10T (trustworthiness, interoperability, and scalability) This system is
designed following a user-centric approach.

It explains the development of wellness and mental health application
to help users with disorders. The application follows a Human-Centric
approach. It is confirmed that technological support and usability help
user’s well-being.

This study focuses on the applicability of Human-Centered Design to
identify new ways of working in the public sector. It is explained different
cases in where design leadership and design management are applied in
the business sector to understand how they will work and how they can suit
the public sector.

This study presents a new concept called Operator 4.0 that arises from
the application of the Human-Centric approach in Industry 4.0. This new
concept could not take place without the incorporation of new technology
in factories, so the impact it has on workers, their wellbeing and adoption
are studied.

It is researched the role of virtual coaches to improve the wellbeing of
older adults. The e-coaching system architecture is divided into three parts:
i) Monitoring, (ii) processing and (iii) intervention medium. Each of these
phases reflects a Human-Centric structure.

This study focuses on the development of smart cities through a hybrid
sociological and technological concept. Smart technologies as Al will
interpret big data to provide solutions and to ensure citizens' wellbeing.

This study presents solutions in three areas that the authors have
considered important for incorporating Human-Centric Al: privacy and data
ownership, accountability and transparency and fairness.

The authors propose an anti-nose process mining algorithm to implement
in the Business Process Management (BPM) to build and improve human-
centric information and company efficiency.



Meshram et al. (2020)

Muratovski (2015)

Nicholson et al. (2018)

Parker & Grote (2020)

Paschen et al. (2020)

Poggenpohl (2020)

Rangaswamy et al. (2020)

Rinkus et al. (2005)

Rowe & Lester (2020)

Roy et al. (2021)

Sanchez-Vergara et al. (2021)

Saura (2021)

Suchan et al. (2021)

Tao et al. (2018)

Torkura et al. (2020)

van der Bijl-Brouwer (2017)

Vermeer et al. (2019)

Williams & Corwith (2021)

Waulfovich et al. (2019)

Zeng & Xiang (2021)

Zhang et al. (2020)
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Fractional chaotic maps based short
signature scheme under human-centered [oT
environments

Paradigm Shift: Report on the New Role of
Design in Business and Society

Pre-post, mixed-methods feasibility study of the
WorkingWell mobile support tool for individuals
with serious mental iliness in the USA: a pilot
study protocol

Automation, Algorithms, and Beyond: Why
Work Design Matters More Than Ever in
a Digital World

Collaborative intelligence: How human and
artificial intelligence create value along the B2B
sales funnel

Waste and Agency in the Digital Era: Who's in
Charge?

The Role of Marketing in Digital Business
Platforms

Human-centered design of a distributed

knowledge management system

Artificial Intelligence for Personalized Preventive
Adolescent Healthcare

An Integrated Approach for Improving Brand
Consistency of Web Content: Modeling,
Analysis, and Recommendation

The emergence of the sharing city: A systematic
literature review to understand the notion of
the sharing city and explore future research
paths

Using Data Sciences in Digital Marketing:
Framework, methods, and performance metrics

Commonsense  visual sensemaking  for
autonomous driving - On generalised
neurosymbolic online abduction integrating
vision and semantics

Outlet: Outsourcing Wearable Computing to
the Ambient Mobile Computing Edge

CloudsStrike: Chaos Engineering for Security and
Resiliency in Cloud Infrastructure

Designing for Social Infrastructures in Complex
Service Systems: A Human-Centered and Social
Systems Perspective on Service Design

Seeing the wood for the trees: How machine
learning can help firms in identifying relevant
electronic word-of-mouth in social media

Beyond Bricks and Mortar: The efficacy of online
learning and community-building at College
Park Academy during the COVID-19 pandemic

“I Must Try Harder”: Design Implications for
Mobile Apps and Wearables Contributing to
Self-Efficacy of Patients With Chronic Conditions

Edge Oriented Urban Hotspot Prediction for
Human-Centric Internet of Things

Overview of Edge Computing in the Agricultural
Internet of Things: Key Technologies,
Applications, Challenges

This research addresses one of the major challenges of Human-Centered
10T, the data protection of users. They propose a Short Signature Scheme
(SSS) to reduce the processing time and verification of signature operations
and improve the caption of attacks.

The author examines multinational investment in the design field and the
benefits they obtained from design practices. It is demonstrated that design
could be considered as a strategic resource and how contributes to the al
success of social innovation and sustainability projects.

The authors focus on the analysis of a mobile support tool designed to help
individuals with mental illnesses. The study confirms the effectiveness of
this app in the well-being and quality of life of individuals.

The authors identify the positive effects of new technology such as Al,
robots and automation in individuals. However, technology can also
affect negatively on social, human, legal and ethical aspects. It concludes
by enhancing the importance of educating and training people for the
implementation of more human-centred forms of technology.

This research studies the role humans play with the adoption of advanced
information and communication technologies such as Al, and how it affects
the traditional Human-Centric process in B2B sales.

This study presents an overview of the short- and long-term consequences
of the use of technology. It does so from a human and material point of
view. It retains a pragmatic stance for the use of Human-Centered design in
new technologies and business models.

This research focuses on how Digital Business Platforms (DBP) are designed
to encourage user interaction and the use of these platforms.

This paper presents a Human-Centered distributed information design
methodology to be implemented in a management system for biomedical
engineers (BMEs) showing the value of this human-centric methodology in
the design information systems.

It is studied the effectiveness of implementing Al technologies y Human-
Centered applications of Al to improve teenagers’ wellbeing. Additionally,
it is presented challenges related to privacy, ethics and bias in clinical and
adolescent lives.

The study analyses the consistency of brand companies by computing
methodologies to improve them. The brand personality should be
customer-centric transmitted and integrating human qualities to generate
trust and retain customers.

This review focuses on the study and evolution of sharing cities in recent
years with greater involvement of technology. This type of city is created
from a Human-Centric perspective to guarantee the well-being of citizens.

The author carries out an exhaustive analysis of the relationship between
data science and its implication in digital marketing. It is found different
topics that influence the development of digital marketing strategies.

The study implements a Human-Centered Computing and Design in the
development of autonomous driving.

The research proposes a system based on the Mobile Computing Edge (MEC)
to take advantage of the computing resources of the user's ambient without
the need for specific cloudlet servers to store and process information
generated by wearable devices (smartphones, smartwatches...). This type
of system reduces dependence on internet connectivity and availability,
improving the user experience.

The study proposes a model to guarantee stronger cloud infrastructure
security due to its vulnerabilities. The authors use a Risk-driven Fault
Injection (RDFI) to address the challenges of cloud platforms regarding
cloud security issues.

It studies the design service with a human-centered perspective that helps
and contributes to resolving complex societal problems.

This article investigates the importance that an aesthetic icon in consumer’s
perception when it is presented in an app.

Due to the Covid-19, schools should adapt to the new era of online learning.
An important issue, they should address is the emotional well-being of their
students that could be achieved by the correct use of digital technologies.

It focuses on mobile health technologies such as mobile apps and
wearables and how they are positive and effective in supporting patients
and improving their wellbeing.

It focused on the Human-Centric loT and MEC (Mobile Edge Computing)
application to identify accurately traffic regions in urban city areas through
online and offline human behaviour.

The authors study the application of Edge Computing in IoT Agriculture
when it is combined with other technologies like Al, VR or Blockchain,
everything with a human-oriented approach. Challenges related to privacy,
security, data processing among others are presented.

Source: Own Elaboration
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4. Results

This section presents the results of data analysis. Before starting with a more in-depth discussion of the
findings, Figure 3 shows the main areas where the DW and HC approaches are related, as suggested by
our findings.

Figure 3. Main Areas where DW and HC Approaches are Connected
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4.1 Privacy, Security and Data Management

Different authors state that use security and privacy are among main user concerns when interacting with
technology (e.g., smartwatches, smartphones, etc.) or when using platforms in the online environment
(e.g., social networks, e-commerce, etc.). This concern and lack of self-control over the data are important
factors that influence users’ DW, leading to the rejection of the use of technology or more serious prob-
lems such as anxiety or stress (Javaid et al., 2019; Garcia-Magarino et al., 2019; Dwivedi et al., 2020).

As argued by Kaasinen et al. (2020) and Meshram et al. (2020), 0T devices or applications can present
many challenges related to user privacy and security. However, the development of human-centric sys-
tems or models can serves as a solution to these challenges to improve not only users’ wellbeing, but also
workplace environment and company effectiveness (Li et al., 2018). For instance, Meshram et al. (2020)
proposed a new signature system, the Short Signature Scheme (SSS), to reduce the verification and pro-
cessing time of transactions while safeguarding user privacy.

4.2 Technology Issues and Challenges

Furthermore, Poggenpohl (2020) stated that the misuse of technology and digital platforms can have neg-
ative consequences in the long term. Therefore, this study focused on investigating digital wastefulness
from two different perspectives: psychological and physical.

From a psychological point of view, the wasteful technology has a negative impact on human beings.
According to the results of this study, technology that constantly pursues innovation and development
causes us anxieties, addiction, and continuous adaptation to new models or systems.

Furthermore, the use of technologies such as Artificial Intelligence (Al) or Intelligence Augmentation
(IA) calls into question who is in control of technology, promoting the idea that technology should contrib-
ute and collaborate with humans, rather than supplant their identity’ said differently, technology should
be designed based on human-centered values. This idea was also supported by other authors, such as
Forlano (2017), Garrido-Hidalgo et al. (2018), Sanchez-Vergara et al. (2021), and Parker and Grote (2020).

From a physical perspective, the wasteful technology has to do with the waste of materials and energy
generated by new technologies. In a world of constant change and innovation, a technology becomes ob-
solete increasingly sooner, which causes a significant amount of environmentally unsustainable pollution
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(Palos-Sanchez et al., 2018). Accordingly, Poggenpohl (2020) supported the idea of creating technological
devices that can be repairable or recyclable to achieve greater sustainability, as well as increase the useful
life of each product. In this way, the author proposed to implement a life-cycle approach in new business
models so that to continue supporting innovation, but, at the same time, reduce environmental degrada-
tion (Reyes-Menendez et al., 2018; Agapito & Quelhas Brito, 2020).

However, despite highlighting many challenges in the use of advanced technology, most authors un-
derscored the great benefits of the novel systems or models based on Al, ML or |oT that favor the coex-
istence and adaptation between humans and technology in different fields (Garcia-Magarino et al., 2019;
Rowe & Lester, 2020; Parker & Grote, 2020).

Mobile Edge Computing (MEC) is another term identified in the literature when talking about the use of
loT technologies or devices. Several authors proposed this system to ensure greater security of the data
that users leave on the Internet. MEC allows data to be processed in locations close to where they were
created without the need for cloud computing. At the same time, this type of systems allows data to be
analyzed in real time, which is an advantage for companies for which data analysis and interpretation are
key elements of their business (Zeng & Xiang, 2021).

Tao et al. (2018) also proposed systems based on the MEC, intending to avoid dependence on continu-
ous connectivity and Internet availability for the use of wearable devices. Introducing such systems would
allow users to access available information more quickly from devices such as smartwatches or smart
glasses.

Finally, Torkura et al. (2020) addressed the issue of security and data management in relation to cloud
computing. Specifically, the author proposed a system called Risk-driven Fault Injection (RDFI) to be more
effective and capable of dealing with cloud computing vulnerabilities and security issues.

4.3 User Satisfaction and Efficiency

Furthermore, Bouragia et al. (2020) investigated a new concept called Quality of Experience (QoE) that
focuses on the user for the development of applications or technological systems. QoE considers not only
the efficiency of the technical part and the offered functionalities, but also user satisfaction that emerges
when users interact with applications or technological systems. In a similarly, Vermeer et al. (2019) fo-
cused on the aesthetic parts of technological systems and user perceptions of their design.

As demonstrated by Aguilar et al. (2021), the combination of HCD and agile methods has a positive im-
pact on users. Specifically, HCD improves usability of new technologies for users, which leads to greater
effectiveness, efficiency, and user satisfaction. On the other hand, agile methods improve the functional-
ity of the application, making it possible to meet customer requirements in a short time. Finally, Fornalo
(2017) and Lepri et al. (2021) analyzed advanced technology and associated problems related to discrim-
ination between humans. Based on the results, the authors advocated for design practices that support
equality and fairness between humans and technology.

4.4 Smart Cities

Another important topic in the reviewed studies was new models of understanding cities, i.e. smart cities
(Kolesnichenko et al., 2021) and sharing cities (Sanchez-Vergara et al., 2021). In both models, technology
plays a major role, and interaction with humans is part of everyday life. Therefore, in order to guarantee
well-being of citizens with regard to technology, human-centric practices are implemented as one of the
main characteristics in this type of cities. Likewise, Biloria (2021) proposed another model called empathic
cities, which also include the same principles as those of smart cities.

4.5 Business Management and Operations

Implementing new technologies in companies leads to more in-depth studies on the impact such technol-
ogies have on employees and workers’ well-being (Garrido-Hidalgo et al., 2018; Chin et al., 2018; Kaasinen
et al., 2020). The main objective of such technologies is to find a balance and optimal adaptation for the
proper functioning of operations and to achieve a more sustainable and satisfactory human-technology
coexistence.
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Advances in information and communication technologies not only have had a large impact on work-
ers, but also have modified traditional sales processes, such as those with a human-centric perspec-
tive (Stankov & Gretzel, 2020). Accordingly, Paschen et al. (2020) argued that technologies such as Al still
present some problems, particularly when they are applied in B2B sales processes that require human
support. This supports the idea that advanced technology is only useful when it can increase human intel-
ligence and collaborate with people without replacing them (Stankov & Gretzel, 2021).

Furthermore, Lepri et al. (2021) expressed their concern about the risks of using algorithmic deci-
sion-making processes, such as the lack of transparency, violation of user privacy, discrimination, and
bias. The authors proposed addressing these limitations from a multidisciplinary perspective where areas
such as machine learning, human computer interaction, ethics, social and cognitive psychology, or law are
integrated to give rise to a human-centric Al model that is more respectful of citizens and ethical rules
(Martinez-Navalén et al., 2020).

Finally, among the reviewed articles, several papers dealt with the application of human- centered
design in management, leadership, and innovation (Junginger, 2017; van der Bijl-Brouwer, 2017; Corbett
& Spinello, 2020; Gesualdo et al., 2021). On the other hand, Muratovski (2015) analyzed different mul-
tinational companies that introduce human-centered design practices in different strategies related to
innovation, management, recruitment, or marketing strategies, among others. The results of this study
demonstrated that such companies obtain positive return for their investment.

4.6 Digital Marketing and Data Science

With regard to digital marketing and data science, Dwivedi et al. (2020) outlined a series of challenges and
issues related to digital marketing and social media. On the one hand, the authors supported the imple-
mentation of tools and mechanism to create a more confident content and to make it easier for users to
take decisions based on data, thereby ensuring user DW. On the other hand, the authors argued that it is
essential to analyze user behavior on social networks and to explore how user-generated content (UGC)
influences users. In addition, the authors noted that new technologies are a fundamental tool for increas-
ing what they call Customer Engagement Behavior (CEB) to improve user experience and well-being.

In addition, Dwivedi et al. (2020) also discussed the role of Al and AR in digital marketing. In general
terms, the authors supported the use of these technologies in digital marketing strategies due to their
usefulness for decision making and ability to provide a better understanding of customers. Dwivedi et al.
(2020) also supported the implementation of Explainable Al (XAl), an Al approach that helps companies in
their social media marketing strategies to perform much more personalized actions focused on custom-
ers, taking into account their interests and tastes. However, Dwivedi et al. (2020) also highlighted several
ethical issues related to the user DW, such as privacy, fraud, lack of transparency, data violation, transpar-
ency, and so forth. Accordingly, the authors highlighted the need to develop ethical Al design and govern-
ance. The authors suggested three areas where further study on user behavior and their interaction with
technology would be needed, namely (1) users’ dependence on technology; (2) the influence of the user,
technology, and a brand/company, and (3) cognitive and emotional user limitations. These aspects are
fundamental to achieve user DW.

Furthermore, Saura (2021) outlined a series of topics where the implementation of digital marketing
strategies using data science has a relevant impact. These topics are as follows: Medical data and eHealth,
Smart cities and governance, Internet of Things (loT), Data privacy and management, People, Develop-
ment of new machine learning models, Operational CRM and data management, Sustainable strategies
based on data and social media listening.

All these topics are related to user DW, as the strategies in these areas are developed based on the
data generated by users in digital ecosystems. For that reason, the technology and the interpretation of
the data must be as transparent and accurate as possible so that the impact on DW is positive and does
not harm humans (Garcia-Magarino et al., 2019; Dwivedi et al., 2020; Lepri et al., 2021).

Furthermore, Rangaswamy et al. (2020) considered it important to design Digital Business Platforms
(DBP) in a way to avoid generating confusion or distrust in users. To this end, a user-friendly design was
proposed to encourage and improve user satisfaction when using these platforms.

In another relevant study, Jacobson et al. (2019) showed that users feel uncomfortable when mar-
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keters use their social media data to develop digital marketing strategies, which leads to a negative DW.
Therefore, the authors proposed to develop guidelines and standards to use social media data that would
favorably influence both users and marketers. To this end, the authors introduces a new concept called
Marketing Comforts, where the well-being and comfort of users were sought through the analysis of
their data to carry out personalized digital marketing for each individual user. In a similar study, Roy et al.
(2021) focused more on the creation of Brand Personality to build trust and retain customers.

Finally, Vermeer et al. (2019) used machine learning techniques to analyze user sentiment in social
networks through UGC and e-WoM. Using this technique enabled authors to identify insights to detect
dissatisfied users, as well as to obtain relevant information from users to improve digital marketing strat-
egies on digital platforms. Other authors, including Dwivedi et al. (2020), also considered the analysis of
UGC and e-WoM to be relevant to identify issues and salient user concerns.

4.7 Education and Health

In a study focusing on the domain of health, Williams and Corwith (2021) investigated how the COVID-19
pandemic led to the new era of online learning. This new educational model had a profound impact of
students’ DW. The authors argued that it is essential to be aware of making responsible and correct use
of digital technologies to avoid harm to mental health of teenagers.

Furthermore, Rowe and Lester (2020) stated that incorporating Al technologies and human-centered
applications of Al would adolescents to prevent health problems according to their behavioral habits.
Similarly, Kamali et al. (2020) confirmed using an e-coaching system architecture with HC approaches
improves older adults’ DW.

In another pertinent investigation, Nicholson et al. (2018) confirmed the effectiveness of apps designed
to treat mental illnesses. These apps, when developed with an HC approach, were proved to effectively
improve individuals’ quality of life.

Finally, Wulfovich et al. (2019) demonstrated the positive impact of mobile health technologies de-
signed with HC approach on patients. Such apps enable a considerably more accurate and controlled
monitoring of patients’ illnesses, thus improving their well-being and sense of security and being taken
care of by healthcare systems.

5. Conclusion

To conclude, based on the results of the systematic literature review undertaken in this study, we iden-
tified seven areas where the DW and HC approaches are related. This finding highlights the interdisci-
plinarity of the concepts DW and HC approaches. Indeed, due to the recent digital transformation, the
concepts of DW and HC approaches are currently applicable in any discipline. Accordingly, work must be
done to try to ensure that both DW and HC approaches positively complement each other and ensure
human wellbeing.

With regard to the first research question addressed in this study, we found that HC approach-
es are being applied in most areas where advanced technology has a significant presence. Among
many other areas, this includes, for instance, the design of digital platforms such as websites, social
networks, or e-learning platforms, as well as the development of devices or machines that facilitate
human work in factories or, on the user level with smart devices.

HC approaches are considered for the development and design of the architecture of digital plat-
forms and smart devices. In this way, user experience and satisfaction can be improved, thereby
creating a friendly coexistence between humans and technology.

As suggested by the results of the present review, key technologies to foster user-technology
interaction without creating any harm to the health and well-being of individuals include Al, ML, AR
or loT. On the other hand, as seen in our results, many challenges and issues slow down the imple-
mentation of advanced technology in some areas. Accordingly, it is necessary to study the long-term
hazards that such technology can cause in each of these fields and learn how to avoid possible
negative effects on users. To this end, relevant policies should be created, and limits to the power
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that technology has over human beings should be set. To achieve user DW, it is equally important to
address the issues related to user data security and privacy.

At the same time, advanced technologies such as Al, ML, AR or loT are extremely powerful and
effective when used with large amounts of data. Despite the dangers of irresponsible and unethical
use of these new technologies, being sceptic about them does not favor progress and innovation, as
these technologies also offer great benefits to the society, if they are used in the right way and with
a human-centric perspective.

Furthermore, according to the results, we can conclude that, in the business and marketing fields,
HC approaches lead to the development of more personalized strategies by analyzing the data gen-
erated by users in digital environments, also known as UGC. In this way, users receive information
that is of interest to them, which positively influence their well-being and satisfaction. On the other
hand, our results also revealed that companies offer services or implement initiatives that aim to
improve user well-being in digital environments, which has a positive effect on user satisfaction and
perception of a brand.

5.1 Theoretical Implications

Based on the results of the present study, we identified seven areas where there is a close relation be-
tween DW and HC approaches. We believe that the introduction of the term digital well-being is a relevant
contribution to the academia and research with the purpose of continue investigating more effective and
beneficial ways to incorporate advanced technologies such as Al, ML, AR or loT to enhance DW through HC
practices. Other important implications of our results is that they underscore the importance of user DW
and show how DW can influence in their behavior, opinions and its interaction with digital environment.

5.2 Practical Implications

Advanced technologies and digital environment are an essential part of the development and implemen-
tation of marketing strategies. In addition, advanced technologies and digital environment generate con-
siderable economic and non-economic benefits. Some of them can range from having a better knowledge
and understanding of user needs owing to Big Data to knowing the kind of strategies or practices that are
working best when users interact with technologies.

Accordingly, a better awareness about the characteristics and implications of DW for users will help
marketing specialists to improve KPIs performance and identify improvements by implementing HC ap-
proaches, as well as make better strategy decisions.

Finally, our results suggest that manifesting commitment to user DW can become a highly pioneering
way for companies to differentiate themselves from other companies running their business in the digital
sphere. Predictably, such companies would be positively valued by consumers. Therefore, businesses
should consider building strong brand awareness and acquire a competitive advantage promoting DW in
their company’s values and practices in the digital domain.

5.3 Future Research Agenda and Limitations

Table 10 outlines different lines of research in each of the identified areas for further study. In summary,
an in-depth study of the DW and HC approaches would be of great interest and can be reasonably be
expected to make a significant contribution to both academia and practitioners because of the influence
of these concepts on all areas.
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Table 10. Future Research Agenda

Subject Future Research Propositions

Which are there most suitable HC approaches that can be implemented to
empower user privacy control in digital environments?
Whatare the solutions to address the challenges of new technologies considering
the DW concept and HC approaches as the main axis?
What do a user with a positive DW and a user with a negative DW differ in

Privacy, security, and data management

Technology issues and challenges

User satisfaction and efficiency terms of their behavior when receiving digital marketing strategies with a HC
approach?
What impact do smart cities have on citizens’' DW?

Smart cities What new policies with a HC perspective would ensure the DW of society in

smart cities?

Whatarethe newformsofleadershipandinternal communication methodologies
applying HC approaches in remote workplaces to foster employees’ DW?

What are behavior patterns of users with a positive and negative DW during
their customer journey to applied strategies from a HC perspective?

How should new digital education models be created so that they do not affect
students’ DW?

Are HC approaches necessary to encourage patients to use e-Health apps, and
do they harm users' DW?

Business management and operations

Digital marketing and data science

Education and health

Source: Own Elaboration

The present study has several limitations. First, in some cases, we explored DW in the literature with-
out referring to the exact term,but maintaining the characteristics of digital well-being. In fact, most of
the analyzed articles refer only to the concept of wellbeing, which presumably encompasses all types of
wellbeing (including also digital well-being). Second, we failed to identify previous publications on the re-
lationship between the concepts of DW and HC approaches. Finally, as illustrated by our literature review,
little research where digital marketing strategies focusing on DW would be explored together with HC
approaches is currently available.

Therefore, the present study is one of the first attempts to analyze the interconnection between DW
and HC approaches. Given the lack of education and information about possible medium- and long-term
negative consequences of the use of technology, the importance of such investigation can hardly be over-
estimated.
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