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Abstract

Aditya Kumar PUROHIT

Design, Development and Evaluation of Digital Nudges for Digital wellbeing: An

Experimental Approach

The fact that tech companies continue to design experiences that maxi-
mize attention capture despite this growing interest in digital wellness sug-
gests that this trend is not going away anytime soon. It is important to rec-
ognize that attention, i.e., a state in which an individual’s cognitive resources
are selectively directed to certain perceived stimuli from the environment, is
one of the most valuable resources of our digital age. By transforming atten-
tion into a currency, businesses transform users’ time into a form of currency.
This behavior has adverse consequences on individuals such as anxiety, de-
pression, irritability and distancing oneself from family and friends to name
a few. Research suggests that digital nudging interventions can help combat
social media addiction and improve digital wellbeing. However, it is still un-
clear how digital nudging interventions can be designed to promote digital
wellbeing? and how effective are they?

This research explores the employment of digital nudges for digital well-
being through six studies split into three parts. Part I, aims to provide an un-
derstanding of the framework to design digital nudges. The study outlines
the nudging development process. More specifically, the framework elabo-
rates on when and how digital nudges should be delivered. The Part II in-
vestigates the landscape of digital nudging and explores how digital nudges
are employed in other health related prognosis. In particular, its application
across the entire care continuum.

In Part III, digital nudges for digital wellbeing are developed, and their

efficacy and usability are measured via four experimental studies. In study 1,
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we look at and evaluate various types of digital nudges and the relationship
between friction and usability in the context of digital nudging. Study 2 eval-
uates how successfully automation may be used for developing self-nudging
interventions. Further, Study 3 investigates the process of co-creation of dig-
ital nudges for digital wellbeing on smartphones and Study 4 analyzes the
impact of reducing newsfeed and the relation between compulsive use and
intervention effectiveness.

The overall findings of this thesis suggest that digital nudges can con-
tribute to maintaining or increasing digital well-being when developed eth-
ically under the guidelines of the digital nudge development framework.
Our work confirms that social media platforms are designed to be addic-
tive and digital nudges can be used to mitigate the effects of these addic-
tive designs. Digital nudges are more effective when delivered at the right
time, and digital automation tools can be employed to build nudges through
self-nudging and co-creation processes to reduce privacy concerns. These
automation tools can be used to deliver digital nudges externally in a timely
fashion (time spent notification delivered when a social media application
closes and opens) and they can also be used to change the internal choice
architecture of social media platforms (automatic unfollowing and reducing
social media newsfeed content). This latter approach of changing internal
choice architecture is challenging. In the future, researchers could study in-
ternal designs beyond the newsfeed that can be adjusted and tweaked to
increase digital wellbeing as social media companies continuously alter their
interfaces to keep users hooked.

Keywords: Digital Nudges ; Social media detox ; Digital wellbeing ; Au-
tomation ; Dark Patterns ; Attention Capture ; Digital Detox ; Instagram
addiction ; Facebook ; Digital health ; Newsfeed ; Infinite newsfeed ; Self-

nudging ; Co-creation



Résumé

Aditya Kumar PUROHIT

Design, Development and Evaluation of Digital Nudges for Digital wellbeing: An

Experimental Approach

Le fait que les entreprises technologiques continuent de concevoir des
expériences qui maximisent la capture de l'attention malgré 1'intérét crois-
sant pour le bien-étre numérique suggere que cette tendance n’est pas pres
de disparaitre. Il est important de reconnaitre que l’attention, c’est-a-dire
I'état dans lequel les ressources cognitives d’un individu sont dirigées de
maniére sélective vers certains stimuli pergus dans I'environnement, est 'une
des ressources les plus précieuses de notre ére numérique. En transformant
I'attention en monnaie, les entreprises transforment le temps des utilisatri-
ces et des utilisateurs en une forme de monnaie. Ceci a des conséquences
néfastes sur les individus, telles que I'anxiété, la dépression, 1'irritabilité et
I'éloignement de la famille et des amis, pour n’en citer que quelques-unes.
La recherche suggere que les interventions de "nudging" numérique peuvent
aider a combattre I'addiction aux médias sociaux et a améliorer le bien-étre
numérique. Cependant, on ne sait toujours pas comment ces interventions
peuvent étre congues pour promouvoir le bien-étre numérique, ni quelle est
leur efficacité.

Cette recherche explore 1'utilisation des nudges numériques pour le bien-
étre numérique a travers six études divisées en trois parties. La premiere par-
tie vise a faire comprendre le cadre de conception des nudges numériques.
L’étude décrit le processus de développement des nudges. Plus précisément,
le cadre précise quand et comment les nudges numériques doivent étre mis
en ceuvre. La deuxiéme partie étudie le paysage des nudges numériques et

explore la maniére dont les nudges numériques sont utilisés dans d’autres
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pronostics liés a la santé. En particulier, leur application dans ’ensemble du
continuum de soins.

Dans la troisiéme partie, les nudges numériques pour le bien-étre
numérique sont développés, et leur efficacité et leur facilité d’utilisation
sont mesurées par le biais de quatre études expérimentales. Dans 1'étude
1, nous examinons et évaluons différents types de nudges numériques et la
relation entre la friction et la facilité d'utilisation dans ce contexte. L'étude
2 évalue dans quelle mesure 1’automatisation peut étre utilisée avec succes
pour développer des interventions d’auto-incitation. En outre, 1’étude 3
examine le processus de co-création de nudges numériques pour le bien-étre
numérique sur les smartphones et 1'étude 4 analyse I'impact de la réduction
du fil d’actualité et la relation entre 1'utilisation compulsive et I'efficacité de
lI'intervention.

Les conclusions générales de cette these suggerent que les nudges
numériques peuvent contribuer au maintien ou a 'augmentation du bien-
étre numérique lorsqu’ils sont développés de maniere éthique selon les
lignes directrices. Notre travail confirme que les plateformes de médias soci-
aux sont congues pour créer une dépendance et que les nudges numériques
peuvent étre utilisés pour atténuer les effets de ces conceptions addictives.
Les nudges numériques sont plus efficaces lorsqu’ils sont délivrés au bon
moment, et les outils d’automatisation numérique peuvent étre utilisés pour
créer des nudges par le biais de processus d’auto-nudging et de co-création
afin de réduire les préoccupations en matiere de protection de la vie privée.

Ces outils d’automatisation peuvent étre utilisés pour fournir des nudges
numériques a 'extérieur en temps opportun (notification du temps passé lors
de la fermeture et de I'ouverture d'une application de médias sociaux) et ils

peuvent également étre utilisés pour modifier I’architecture de choix interne
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des plateformes de médias sociaux (désabonnement automatique et réduc-
tion du contenu du | d'actualité des médias sociaux). Cette derniére ap-
proche, qui consiste a modi er l'architecture des choix internes, est dif cile
a mettre en ceuvre. A l'avenir, les chercheuses et les chercheurs pourraient
étudier les conceptions internes au-dela du | d'actualité qui peuvent étre
ajustées et modi €es pour accroitre le bien-&tre numeérique, car les entreprises
de médias sociaux modi ent continuellement leurs interfaces pour garder les
utilisatrices et les utilisateurs accros.

Mots-clés: Digital Nudges ; Social media detox ; Digital wellbeing ; Au-
tomation ; Dark Patterns ; Attention Capture ; Digital Detox ; Instagram
addiction ; Facebook ; Digital health ; Newsfeed ; In nite newsfeed ; Self-

nudging ; Co-creation
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Chapter 1

Introduction

1.1 Motivation and Scope

In this age, the consequences of social media has touched almost every spec-
trum of our lives. For instance, consider the role that Twitter played in
disseminating information to the wider network for informing individuals
about the volcano eruption. However, there are also negative consequences
when misinformation reaches a wider audience, such as when BBC reported
that fake news led to lynching of at-least 25 people across India [1]. Not just
misinformation and political polarisation but there are more individualistic
issues such as bullying, anxiety, or social media addiction. This thesis aims at
better understanding how to address one of these individual issues, namely
social media addiction.

In order to understand why and how individuals become addicted to so-
cial media platforms, we must rst examine their business model. We notice
that several of Internet's biggest service providers are free from the perspec-
tive of the end-user. One of the reasons that they are free is because the user's
behavior is currently the means of production for several of these data-driven
companies. That is, companies sell user attention to advertisers. While this
increases the reach of many convenient Internet services it also has its im-
plications. During the last couple of years several scholars, industry profes-

sionals and journalists have started to contend that the infrastructure of the
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attention economy has some adverse societal consequences [2—4].

While these consequences range from bots in uencing democratic elec-
tions, increased political polarization, misinformation in the media to digi-
tal addiction, this thesis will precisely answer the following question : how
to mitigate social media addiction. During the last decade researchers have
further triangulated the phenomenon of behavioral addiction related to tech-
nology [5-10].

In this thesis, we de ne social media addiction in line with [8] as being
overly concerned about social media networks, to be driven by a strong mo-
tivation to log on to or use social media, and to devote so much time and
effort to these applications that it impairs other social activities, studies/job,
interpersonal relationships, and/or psychological health and well-being. In
fact, various researchers have already found excessive technology use to be
the reason behind mental distraction [3, 11], mental health problems [12] and
degraded social interaction [13]. Psychological research also highlights that
there is an inverse correlation between age and social media addiction [7],

making children more vulnerable.

1.2 Digital Nudges

Thaler and Sunstein [14] in their book, Nudgesuggested that policymakers
can design decision-making contexts to promote change in behavior among
citizens. They de ned nudge as"... any aspect of the architecture of choice
that changes people's behavior in a way predictable without prohibiting all
options or signi cantly changing their incentives" [14]. Choice architecture
is the informational structure of the environment, in uencing the process in
which the choices are made [15]. According to the behavioral economics,
the general state of things represent a choice architecture, even when not de-

signed for the particular effect [16]. Another often used de nition of nudges
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is by Wedge et al., [17] “the purposeful modi cation of the choice architecture
that can in uence the behavior of the people, helping individuals to make
choices automatically”. The psychological explanation as to why nudges
work is related to cognitive biases and heuristics in human decision-making
[14]. A long tradition of psychological research has demonstrated how fac-
tors such as scarcity, loss aversion, framing, social proof or availability and
representativeness heuristics can be used to alter people's choices and be-
haviours [18-22].

During the last decade, scholars and practitioners have worked to demon-
strate the effectiveness of nudges to change people's behavior online [23].
When nudges are used with online technologies in the form of SMS, noti -
cations, mobile applications, and gami cation to encourage people to act in
the desired way it is referred to as digital nudge [24]. In the context of HCI, a
“digital nudge’ refers to the use of user-interface design elements that guide
people's choices or behaviors in digital decision environments [25]. For ex-
ample, adding a decoy option in reward-based crowdfunding can make an-
other option more attractive [26]. Given the widespread problems of social
media addiction, digital nudging principles may hold many theoretical and
practical solutions that can be used as interventions at scale. Social media
companies are themselves taking advantage of digital nudges i.e., deliber-
ately using digital nudges to encourage users to spend more time on their
platforms. For instance, in the pull-to-refresh interaction technique( in nite
scrolling), users can swipe down on a mobile app to manually refresh the sta-
tus and see if there is new content, such as a new post from a friend. At the
same time, digital nudges can be used to balance social media usage i.e., to
make people feel more in control [27]. While research at the intersection of
digital nudging and social media use is limited, design guidelines for digital
nudges in contexts such as health, energy, privacy, and nance [23, 28] has

shown promise as a tool in mitigating social media overuse.
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1.3 Problem statement

The general problem statement of this thesis might be summarized as fol-
lows: How can digital nudging interventions be designed for digital wellbe-
ing? We break down this question into six sub-questions before delivering
some answers:

Q1: What is an adequate framework for designing digital nudges in digital
sphere?

Q2: What is the landscape of digital nudging in digital health?

Q3: What is the relationship between friction and usability in the context of
digital nudging?

Q4: What is the scope of self-nudging in the area of digital wellbeing?

Q5: Can co-creation of digital nudges improve digital wellbeing?

Q6: Is there a difference in the effect of digital intervention based on the type

of compulsive user (less/more)?

1.3.1 Framework for designing digital nudges in digital

sphere

Digital nudging requires consideration of many different aspects during the
design process. For example, it is imperative that nudges are transparent
and visible to users, as critics may conclude that they are manipulative and
threaten individual autonomy. In the previous literature we nd Ly et al., [29]
outlined the development process of nudging. However, when and how the
digital nudge should be delivered seems to be missing from the nudge de-
velopment framework. Furthermore, another design related challenge i.e.,
context in nudging also appears to be in its infancy and is missing from the

framework along with recognition of an optimal moment for the delivery of
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digital nudging interventions. In addition, previous researchers have em-
phasized that interventions should adapt to the changing internal and exter-
nal state of individuals [30]. In a nutshell, we lack a comprehensive digital
nudge design framework to guide and entail the process of overcoming the
above challenges. Thus, greater knowledge of the design and practice of

building digital nudges is urgently required raising the following question.

Q1: What is an adequate framework for designing digital nudges in digital

sphere?

1.3.2 Digital nudges in Digital health: What works ? what

does research say ? and what currently exists?

The use of nudges, i.e., design changes in the way choices are presented to
steer users towards predetermined choices, has dramatically increased over
the last few years. Online interventions in the form of digital nudges can

now be found in many elds, including politics and healthcare.

FIGURE 1.1: Continuum of care

With the use of these mechanisms in healthcare growing exponentially in
recent years, itis crucial that we understand both the opportunities and risks
they present. We wonder about the characteristics of digital nudges and their
application in the ve general phases of the continuum of care in health as

shown in the Fig - 1.1. This raises the following question:

Q2: What is the landscape of digital nudging in digital health?
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1.3.3 Digital nudging in relation to friction and usability

Certainly the research on digital nudging has shown to hold promise to
change a wide variety of behaviours [23]. Among the behaviors attracting
researchers' attention is the time that people are spending on social media
platforms. It is now widely recognized that social networking websites
are addictive technologies lling social voids in people's lives and creating
constant thrills [31]. A number of symptoms can indicate social networking
website addiction, which can interfere with daily activities and normal
functioning. The following symptoms could give a good indication 1) When
the website is causing con ict with other tasks 2) Inability to access the
website leads to rising negative emotions and 3) lack of ability to reduce the
use of the website on a voluntary basis [31]. We wonder if digital nudging
could be powerful catalysts to combat digital addiction. Yet it is unclear
how digital nudges for digital addiction should be designed for addictive
websites and which digital nudges actually work and how they could be
improved. An important aspect is of usability when we arrive to the design
making decisions. In short, the usability should remain intact and nudges
should not degrade the apps/websites usability while making individuals
mindful of their use of social media platforms. Therefore, this raises the

following research question:

Q3: What is the relationship between friction and usability in the context of

digital nudging?

1.3.4 Self-nudging and Co-creation of Digital nudges

The medium through which the social networking platform is accessed is
also crucial. For instance, since mobile technologies have become ubiquitous,

around 80% of social media use occurs on mobile devices and approximately
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75% of Facebook users access the social media via their smartphones [6].
Two years ago, YouTube's CEO announced that the company had passed the
threshold of 1.5 billion registered members and that these visitors (on aver-
age) were spending over an hour a day watching YouTube on mobile devices
alone [32]. In 2016, Facebook's chief of marketing of North America reported
that an average millennial checked their phone 157 times a day [33]. The
above data points are promising from the perspective of mobile and social
media marketing. It becomes more alarming when one realizes that, espe-
cially among young people, individuals barely have an average of six min-
utes of undivided attention [34].

To improve digital wellbeing on smartphones researchers have employed
digital nudges such as vibration in the form of feedback nudge [35], lim-
its [36]. However, in spite of the digital nudge's promise in the space of digi-
tal wellbeing, it has been criticized for being deceptive and privacy-invading.
Privacy is an aspect of digital wellbeing that should not be overlooked [37].
Reijula et al., [38] suggested self-nudging as an alternative to nudging where
an individual becomes his own choice architect. However, the application
and research on self-nudging in the realm of digital wellbeing is sparse. This

allows us to raise the following question:

Q4: What is the scope of self-nudging in the area of digital wellbeing?

Apart from self-nudging, one another alternative that we think that could
reduce the privacy concerns and help individuals achieve digital wellbeing
Is the process of co-creation i.e, co-creation of digital nudges for digital
wellbeing. Previously, prior research has shown that when individuals
construct product themselves even when the product is mediocre users
experience IKEA effect i.e., increased self-agency [39]. Similarly, the con-
cept of co-creation has also been explored extensively in the context of

consumer-company co-creation in which customers design products based
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on pre-existing design tools provided by the company [40, 41]. Co-creation
may increase an individuals awareness of being the creator of the prod-
uct [42]. We assume the transparency of the intervention and sense of
autonomy will lead do decreased sense of privacy risk and privacy concern.

Hence, raising the following question:

Q5: Can co-creation of digital nudges improve digital wellbeing?

1.3.5 Effect of digital interventions based on the type of user

The research investigating various digital self-control artifact such as feed-
back to individuals about their usage delivered via noti cations, dashboards,
vibration and interventions such as limits hints that digital interventions
seemed especially useful for users who experienced the most intense strug-
gles for self-control or labeled themselves as addicted [43]. These struggles
indicate how dif cult it is to change strong (vs. weak) habits [44]. That is,
stated intentions are at odds with actual behavior in the presence of strong
habits, and this is especially salient when the environment is stable, because
the cues triggering the habitual response typically come from the environ-
ment [45]. The previous literature certainly points to the general dif culty

of changing strong habits with digital interventions as they tend to be less
effective when habits are established. Thus, raising the following research

guestion:

Q6: Is there a difference in the effect of digital intervention based on the

type of compulsive user (less/more)?

1.4 Contributions

In this thesis the contributions of the above-stated questions are bundled to-

gether as a collection of studies. These studies include: (1) A novel theoretical
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model that advances the process to design digital nudges i.e, inclusion of var-
lous stages related to identifying, inferring and delivery of digital nudges at
an optimal moment (2) a systematic literature review of digital nudges and
its application in digital health (3) a study that explores the relationship be-
tween friction and usability in digital nudging (4) An assessment of the scope
of self-nudging and a mechanism for designing digital nudges to promote
digital wellbeing. (5) A study examining the possibility to improve digital
wellbeing through the co-creation of digital nudges and (6) evaluation and
measurement of the effect of digital intervention on individuals who rate
themselves as more compulsive users and those who don't. The following
sections summarize the major contributions that have been made through

the research conducted leading to this thesis.

1.4.1 Extending the process to design digital nudges

In this section, the rst signi cant contribution is the extension and devel-
opment of framework to design digital nudges for behavior change. The
previous design frameworks omitted timing as a construct when several ex-
periments have shown that “when" and “how" the digital nudges are deliv-
ered hold great importance. The re-design of the framework incorporated
the following steps have been included: (1) Identifying the optimal digital
nudge moment (2) Inferring this optimal moment and (3) Delivering the dig-

ital nudge at that moment.

1.4.2 Landscape of digital nudging in digital health

The second major contribution is the outcome of the review of existing empir-
ical research on digital nudges in the digital healthcare. The results indicated
that inclusion of digital nudging in digital health is increasing exponentially.

The number of studies that include digital nudges have increased more than



10 Contents

160% since 2018. Among the 19 included studies, 30 nudges were used, as
7 studies employed two or more nudging techniques. The most common
nudges used where feedback and reminders, their application lied on pre-
vention and post-acute care. Surprisingly, none of the studies investigated
default nudges.

Further, we identi ed privacy risks associated with digital nudging in
digital health. More speci cally, privacy, autonomy, and consent are ethi-
cal risks associated with digital nudging. The analysis indicated that only
1 study among the 19 studies included in the scoping review discussed the
ethical and design implication of the digital nudges. There is de nitely a
scope to understanding the ethical boundaries of digital nudging that will
allow practitioners in digital health to identify potential unintended nudges

present on their digital support systems.

1.4.3 Development, measurement and deployment of digital

nudges for digital wellbeing

In the third major contribution, we present a design evaluation of digital
nudges and the sweet spot in which friction can be introduced while keeping
usability intact, making Facebook users cognizant of their use of the app. The
approach unveiled how different digital nudges such as feedback, hiding,
pause-reminders, defaults, friction and hiding nudge should be designed for
digital wellbeing. Our results show that interventions (1) helped users to
become re ective of their social media usage, (2) possibly decreased their
time spent, and (3) made the experience more pleasant.

The fourth major contribution is the introduction of a novel approach to
self-nudging on smartphones. Not only do we introduce the methodology
on how digital nudges can be self-designed by users but also evaluate a digi-

tal nudged namely "Misfeed" nudge that unhooks users from their mindless
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scrolling. The results indicated the self-nudging can be effective to improve
one's digital wellbeing and is a better alternative to pre-built intervention
where users are not aware about the mechanics behind the digital nudges.

The fth signi cant contribution is in regards to studying co-creation in
design and development phase of the digital nudges and its impact on digital
wellbeing. We employed the automation tool that was initially tested for
self-nudging. The results indicated that the process of co-creation evoked
a sense of IKEA effect while reducing privacy concerns and not impacting
the usability of the target application. The users when co-create the digital
nudges they experience in ated sense of agency and accomplishment and
perceive the nudge to be useful for digital wellbeing.

Sixth and nal contribution was in regards to the evaluation of a novel
digital intervention that automatically reduced the newsfeed of Facebook to
a minimum by employing real Facebook users (n = 138). We found that re-
ducing the newsfeed is effective at cutting the time spent on Facebook's plat-
form. Moreover, we also found that the effect of digital intervention did not

change based on the type of compulsive user (less/more)

1.5 Form and structure

As opposed to a monograph, this thesis is arranged more as a series of es-
says. Having this structure has both advantages and disadvantages. On the
plus side, each chapter of the thesis may be read as a stand-alone piece. It
does, however, lead to redundancy and some differences in the descriptions
that have developed during the process. | have divided my contribution into

a number of scienti c articles that have been published or that are being re-
viewed by international peer-reviewed journals or conferences in the area of
computer science and information systems. This thesis presents a collection

of essays in three sections. Each article is a chapter, arranged based on the
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subject it discusses. Each chapter focuses on one of the problems speci ed in
the problem statement.

Part | provides a better understanding of the framework to design and
develop digital nudges. More speci cally, Chapter 2 investigates how to de-
sign digital nudges for behavior change and expands the existing framework
to include timing of digital nudges to be an important factor to determine the

success of digital nudges to change behaviour (Q1).

» Aditya Kumar Purohit and Adrian Holzer. “Functional Digital Nudges:
Identifying Optimal Timing for Effective Behavior Change”. In: Ex-
tended Abstracts of the 2019 CHI Conference on Human Factors in

Computing Systems. CHI EA '19. Glasgow, Scotland Uk: ACM, 2019.

In Part Il, we determine how digital nudges are employed for various
other health related prognosis. Precisely, the Chapter 3 investigates the land-
scape of digital nudging and its application at various phases of the digital

health continuum (Q2).

» Aditya Kumar Purohit, So a Schobel and Adrian Holzer. “Nudging
to change, the role of digital health”. In: Health Informatics. Digital

Health: From Assumptions to Implementations, 2023.

In Part Ill, digital nudges for digital wellbeing are developed, and their
ef cacy and usability are measured. Chapter 4 looks at and evaluates vari-
ous types of digital nudges and relationship between friction and usability
in the context of digital nudging. Chapter 5 evaluates how successfully au-
tomation may be used as a tool for developing self-nudging interventions
(Q4). Chapter 6 investigates the process of co-creation of digital nudges for
digital wellbeing on smartphones (Q5). Chapter 7 analyzes the impact of re-
ducing newsfeed and relation between compulsive use and effectiveness of

the intervention (Q6). In total, it includes 4 four experimental studies
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» Aditya Kumar Purohit, Louis Barclay, and Adrian Holzer. “Designing
for Digital Detox: Making Social Media Less Addictive with Digital
Nudges”. In: Extended Abstracts of the 2020 CHI Conference on Hu-
man Factors in Computing Systems. CHI EA '20. Honolulu, HI, USA:
Association for Computing Machinery, 2020, pp. 1-9.

» Aditya Kumar Purohit and Adrian Holzer. “Unhooked by Design:
Scrolling Mindfully on Social Media by Automating Digital Nudges”.

In: Americas Conference on Information Systems (AMCIS 2021).

» Aditya Kumar Purohit, Torben Jan Barev, So a Schobel, Andreas Jan-
son and Adrian Holzer. “Designing for Digital Wellbeing on a Smart-
phone: Co-creation of Digital Nudges to Mitigate Instagram Overuse”.

In: Hawaii International Conference on System Sciences (HICSS 2023).

« Aditya Kumar Purohit, Kristoffer Bergram, Louis Barclay, Valéry
Bezencon and Adrian Holzer. *“Starving the Newsfeed for Social
Media Detox: Effects of Strict and Self-regulated Facebook Newsfeed
Diets”. In: CHI Conference on Human Factors in Computing Systems

(CHI'2023)
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Chapter 2

Functional Digital Nudges:
Identifying Optimal Timing for

Effective Behavior Change

CHI'19 Extended Abstracts
ISBN: 978-1-4503-5971-9/19/05

Abstract— Digital nudges hold enormous potential to change behavior.
Despite the appeal to consider timing as a critical factor responsible for the
success of digital nudges, a comprehensive organizing framework to guide
the design of digital nudges considering nudge moment is yet to be provided.
In this paper, we advance the theoretical model to design digital nudges
by incorporating three key components: (1) Identifying the optimal digital
nudge moment (2) Inferring this optimal moment and (3) Delivering the dig-
ital nudge at that moment. We further discuss the existing work and open

research avenues.

2.1 Introduction

Thaler and Sunstein [1] suggested that policymakers can design nudges to

promote change in behavior among citizens. They de ned a nudge as "any
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aspect of the architecture of choice that changes people's behavior in a way
predictable without prohibiting all options or signi cantly changing their in-
centives” [1]. Nudges assist in modifying the behavior by changing the way
we see things and making a person more sensitive to one option [2]. Con-
sumers accept nudges because they retain their freedom of choice [3]. Ex-
hibiting the low-cost advantage with the potentiality to shape behavior [4],
government organizations have successfully used nudges in public wellness
campaigns [5], such as promoting smoking cessation [6], in uencing food
choices [7], or promoting pro-environmental consumption behavior [8].

The omnipresence of mobile devices with online communication has en-
abled the creation of digital nudgeg9]. These digital nudges use online tech-
nologies such as SMS, noti cations, mobile applications, and gami cation
to encourage people to act in the desired way. Research shows that digital
nudges can have propelling effect on behavior and in uence decisions of the
individual [10]. An example of such a nudge is the gami cation of physical
activity by providing mobile application users with badges and points when
they reach speci c goals to increase physical activity [11].

However, the success of the receptivity of nudges has shown to be vary-
ing depending on their timing [12]. Deploying early nudges could lead to
forgetfulness and provision of late nudges could shrink the time available
for action [13]. Even though this issue has been raised, identifying the ap-
propriate time to turn a potential digital nudge into what we calla  functional
digital nudge that is a digital nudge that can effectively change behavior, is
mainly an unresolved issue [14]. In this paper, we advocate for the investi-

gation of this issue and propose open research avenues.
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2.2 Designing Functional Digital Nudges

Schneider et al. [15] provided a general framework for designing digital
nudges. The design process proposed to design digital nudges was similar
to the systems development cycle (planning, analysis, design, implementa-
tion) - see Figure 2.1. Step 1 in the cycle was to de ne the goal - Investigating
the organization's goal (e.g., increasing sales, increasing pledges). Step 2 was
to understand and recognize user heuristic and biases (availability heuris-
tic, representativeness heuristic). Step 3 was concerned about designing the
nudges and Step 4 dealt with testing the nudges. Assessing the signi cance
of the timing of digital nudges, we propose to extend this framework by in-
cluding three additional components : (1) Step 2.1 identifying the optimal
digital nudge moment (2) Step 2.2 inferring the optimal digital nudge mo-

ment (3) Step 3.1 delivering the digital nudge at the optimal moment.

2.3 ldentifying the optimal digital nudge moment
(2.1)

In health education research, McBride, Emmons, and Lipkus [16] introduced
the notion of teachable momenis motivate individuals to change their behav-
ior. A teachable moment has been described as "naturally occurring health
events thought to motivate individuals to adopt risk-reducing health behav-
iors spontaneously.” For example, an intervention for smoking cessation for
women could be appropriate during the perinatal period [17]. Sunstein men-
tioned that timing matters for reminder type nudges [18]. For instance, in
an of ine setting, Sinning and Gillitzer [13] presented theoretical and em-
pirical evidence on how different timings of nudges had an impact on tax
payments. However, the speci c payment behavior was investigated in a

eld experiment using a simple reminder letter and suggested to use early
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FIGURE 2.1: A theoretical model for designing digital nudges

for behavior change. Components 1,2,3,4 - from the existing

theoretical model by Schneider et al. [15]. Components 2.1, 2.2,
3.1 - added to advance the theoretical framework

reminders. Nevertheless, this study was con ned to tax payment behavior
and did not identify a speci ¢ nudging sweet spot. From the literature, we
grasp the importance of timing to the success of digital nudges beyond re-
minders. Table 2.1 presents studies indicating how signi cant the timing is
for various digital nudges.

The studies selected are from diverse disciplines like Information sys-
tems, Medical research, Policy Analysis, and Digital games. Besides the re-
search by Intille et al. [19] that concentrated on "Just-in-Time" technology,
other studies do not explicitly work on adapting digital nudges with timing.
Nevertheless, we infer from studies the importance of timing digital nudges
to achieve the goal. For instance, to motivate an incremental dietary behavior

change, Intille et al. [19] proposed that the information should be provisioned
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TABLE 2.1: Signi cance of Timing for various digital nudges

Type of digital nudge Sig.  Delivery Medium
Provision of Information[19] High PDA (4
Feedback[20] High Mandometer
Reminder[21] High Mobile Phone (3
Default[22] Low Email

Game rewards[23] High Games s

Associated goals

(1) - Better dietary decision making

(2) - Normalize eating behavior

(3) - Increase payment of court nes

(4) - Increase web survey participation

(5) - Create sense of value and accomplishment
on a PDA (personal digital assistant) when the user was at the point of pur-
chase (nudge moment). Another study investigated how to modify eating
behavior for weight loss in obese adolescents [20]. The researchers provided
participants with real-time feedback during meals (nudge moment) to slow

down their eating speed.

Open research avenues In recent work, Meske and Potthoff [14] argued
that the timing of nudge is an essential aspect of persuasion and present
nudging tools are missing this crucial facet. Furthermore, it is still unclear to
which behaviors timing of digital nudges is indispensable. Understanding
optimal timing will lead to the identi cation of  nudge momentsTo simplify
the understanding of the nudge moments, we have inferred various contexts
from communication studies and classi ed them as potential dimensions of
nudge moments in ve categories (Figure 2.2). A nudge moment can in-
clude one or more of these dimensions. For each moment, the nudge could
be timed before, during, or after it occurs. Digital nudge designers should
implement validation techniques to validate the effectiveness of the digital

nudges at different times.
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FIGURE 2.2: Classi cation of nudge moments

Example scenario Imagine Tom, a 22-year-old design major. Tom agonizes
with his increasing weight. His doctor has suggested maintaining a healthy
diet by increasing protein intake and reducing carbohydrates. A nudge mo-
ments can be the moment right before Tom decides where to eat at lunch to
nudge his restaurant choice to a better option. Another moment would then
be right when he receives the menu in a restaurant to nudge his choice to a
healthier option. This moment would have a combination of location context
(a restaurant), situational context (lunchtime, after entering the restaurant),

and behavioral context (sitting down, having received the menu).

2.4 Inferring the optimal digital nudge moment

(2.2)

Inferring the timing for the digital nudge implies that designers understand
the digital context of the target user concerning software and hardware. As
digital devices have become an intrinsic part of our lives, mobile sensing
technologies can be employed to interpret user behavior. The mobile phones

equipped with sensors can record sociability and mobility behaviors [24]. In
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a study by Mehl, Gosling and Pennebaker [25], an Electronically Activated
Recorder (EAR) was used to infer users social interaction, daily activities, and
mobility patterns. Similarly, Wang et al. [26], inferred the studying behavior
of the students using combinations of mobile sensing technologies. For in-
stance, a Microphone to determine if the environment was noisy or silent.
An accelerometer can be used to ascertain if the phone is in activity by the
user. GPS and WiFi data to ascertain if the student was in the library or study
area. Inferring time of the day is trivial for any digital device. However, in-
ferring past/current or future activity as well as context can be challenging.
Sensors can help identify certain behaviors, such as sleeping or running, and

particular contexts, such as location.

Open research avenues Using smartphone sensing, researchers have
overcome the challenges of traditional methods of inferring behavior.
However, it is still a challenge to monitor behavior patterns throughout

a day across wide-ranging components of behavioral science. Another
research avenue should further investigate how to combine different sensor
technologies to operate as behavioral predictors and infer the behavior of
user post-intervention. At the same time, the data required for predicting
and inferring behaviors should be minimized as privacy is a signi cant

concern.

Example scenario In the case of Tom, the location context (inside a restau-
rant) can be inferred with GPS, the situational context (lunchtime, after en-
tering the restaurant) with a clock and a timer, and the behavioral context
(sitting down) with a gyroscope and accelerometer. All these sensors are part
of any smartphone. However inferring the exact moment when Tom is about

to decide what to eat is not trivial (e.g., after receiving the menu). One could
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FIGURE 2.3: Proximity of device with user concerning various
forms to deliver digital nudges
imagine that this could be inferred using an RFID chip in the menu which

would be activated when Tom is nearby.

2.5 Delivering the digital nudge at the optimal
moment (3.1)

After inferring the nudge moments, it is crucial to identify a suitable digital
form for the delivery of digital nudges. Today various digital devices like
smartphones[27] and tness trackers [28] can leverage digital nudges to steer
people in a particular direction using delivery methods such as sound and
vibration noti cations. Furthermore, user interfaces use banners, badges and
other visible icons to draw user attention online. It should be noted that the
delivery mode is not limited to personal devices and can include connected

and ambient objects (e.qg., lights, public displays, connected fridges).

Open research avenues Even though many delivery methods exist, the

form in which digital nudge is most useful for a particular behavior needs
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further investigation. For instance, in which form will the feedback nudge
be most effective on various devices for commuting behavior, through push
noti cation, vibration or text SMS? An understanding of the most effective
form of delivery for various digital nudge types for target behaviors will as-
sist in reducing the attempts of trial and error and save the time of nudge
designers. In Figure 2.3, we identify that special attention is needed to be
given to the device's proximity to the self when choosing different forms
to deliver digital nudges. In particular, research should investigate unortho-
dox delivery methods through connected objects which are bound to become

more and more present in our homes, cars, and cities.

Example Scenario In Tom's example, the digital nudge could be to gamify
his food consumption by allowing him to track his food intake habits and set
his goals. This nudge can be delivered directly through a push noti cation
on his phone when he is about to order. The noti cation could direct him
to his food tracking app. If the menu itself was a connected tablet, it could

directly show how each option would affect Tom's score.

2.6 Conclusion

Digital technologies can harness the power of nudges by making them a use-
ful tool for behavior change. It is important to identify favorable timing of
digital nudges by taking advantage of mobile devices and online communi-
cation. In this paper, we attempted to provide a framework that could assist
in designing timely functional digital nudges and a roadmap of open ques-
tions that still need to be addressed. It is relevant to note that the success
of several digital nudges relies on their timely delivery. Future research can
consider the open research avenues presented in this paper, imparting us

with a temporal sweet spot for digital nudging.



32

References

[1] Cass R Sunstein and Richard H Thaler. Nudge: Improving decisions about

health, wealth, and happines&le University Press, 2008.

[2] Neil Levy. “Nudges in a post-truth world”. In:  Journal of medical ethics

43.8 (2017), pp. 495-500.

[3] Alain Samson. The behavioral economics guide 2017 (with an introduction

by Cass Sunsteinp017.

[4] Matthias Lehner, Oksana Mont, and Eva Heiskanen. “Nudging-A
promising tool for sustainable consumption behaviour?” In:  Journal of

Cleaner Productioi34 (2016), pp. 166-177.

[5] Richard H Thaler and Shlomo Benartzi. “Save more tomorrow™: Us-
ing behavioral economics to increase employee saving”. In: Journal of

political Economyl12.S1 (2004), S164-S187.

[6] Xavier Giné, Dean Karlan, and Jonathan Zinman. “Put your money
where your butt is: a commitment contract for smoking cessation”. In:

American Economic Journal: Applied Econonic$ (2010), pp. 213-35.

[7] Amy L. Wilson et al. “Nudging healthier food and beverage choices
through salience and priming. Evidence from a systematic review”. In:
Food Quality and Preferencgl (2016), pp. 47—64issN: 0950-3293 Dol
https://doi.org/10.1016/j.foodqual.2016.02.009 . URL: http://
www.sciencedirect.com/science/article/pii/S0950329316300210

[8] Hunt Allcott. “Social norms and energy conservation”. In:  Journal of

public Economic85.9-10 (2011), pp. 1082—1095.
[9] Julia Dhar et al. “The Persuasive Power of the Digital Nudge”. In: 2017.

[10] Linda Miesler et al. “Informational nudges as an effective approach in
raising awareness among young adults about the risk of future disabil-

ity”. In: Journal of Consumer Behaviol8.1 (2017), pp. 15-22.



References 33

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Tim Althoff, Ryen W White, and Eric Horvitz. “In uence of Pokémon
Go on physical activity: study and implications”. In:  Journal of medical

Internet researcii8.12 (2016).

Michael Hallsworth et al. EAST Four simple ways to apply behavioural

insights. 2014.

Mathias Sinning and Christian Gillitzer. “Nudging Businesses to Pay

Their Taxes: Does Timing Matter?” In: (2018).

Christian Meske and Tobias Potthoff. “THE DINU-MODEL — A PRO-
CESS MODEL FOR THE DESIGN OF NUDGES". In: Proceedings of the
25th European Conference on Information Systems (EQ®&)7, pp. 2587—
2597.

Christoph Schneider, Markus Weinmann, and Jan vom Brocke. “Digi-
tal nudging: guiding online user choices through interface design”. In:

Communications of the ACNs1.7 (2018), pp. 67-73.

Colleen M McBride, Karen M Emmons, and Isaac M Lipkus. “Under-
standing the potential of teachable moments: the case of smoking ces-

sation”. In: Health education researd8.2 (2003), pp. 156-170.

Judith K Ockene et al. “Spontaneous cessation of smoking and alco-
hol use among low-income pregnant women”. In:  American Journal of

Preventive Medicin@3.3 (2002), pp. 150-159.

Cass R Sunstein. “Nudging: a very short guide”. In:  Journal of Consumer

Policy37.4 (2014), pp. 583-588.

Stephen S Intille et al. “Just-in-time technology to encourage incremen-
tal, dietary behavior change”. In: AMIA Annual Symposium Proceedings

Vol. 2003. American Medical Informatics Association. 2003, p. 874.

Anna L Ford et al. “Treatment of childhood obesity by retraining eating

behaviour: randomised controlled trial”. In:  Bmj 340 (2010), b5388.



34

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Laura C Haynes et al. “Collection of delinquent nes: An adaptive ran-
domized trial to assess the effectiveness of alternative text messages”.

In: Journal of Policy Analysis and Manageme3g.4 (2013), pp. 718-730.

Liyin Jin. “Improving response rates in web surveys with default set-
ting: The effects of default on web survey participation and permis-

sion”. In: International Journal of Market ResearBB.1 (2011), pp. 75-94.

Hao Wang and Chuen-Tsai Sun. “Game reward systems: Gaming ex-

periences and social meanings.” In: DiIGRA Conference2011.

Gabriella M Harari et al. “Using smartphones to collect behavioral data
in psychological science: opportunities, practical considerations, and

challenges”. In: Perspectives on Psychological Scieticé (2016), pp. 838

854.

Matthias R Mehl, Samuel D Gosling, and James W Pennebaker. “Per-
sonality in its natural habitat: Manifestations and implicit folk theories
of personality in daily life.” In:  Journal of personality and social psychology

90.5 (2006), p. 862.

Rui Wang et al. “SmartGPA: how smartphones can assess and predict
academic performance of college students”. In: Proceedings of the 2015
ACM international joint conference on pervasive and ubiquitous computing

ACM. 2015, pp. 295-306.

Neal Lathia et al. “Smartphones for large-scale behavior change inter-

ventions”. In: IEEE Pervasive Computing (2013), pp. 66—73.

Alycia N Sullivan and Margie E Lachman. “Behavior change with t-
ness technology in sedentary adults: a review of the evidence for in-

creasing physical activity”. In: Frontiers in public healti (2017), p. 289.



Part |l

Evolution of Digital Nudges in

Digital health

35






37

Chapter 3

Nudging to change, the role of

digital health

Digital Health: From Assumptions to Implementations, 2023.

ISBN: 978-3-031-17665-4

Abstract— The use of nudges, i.e., design changes in the way choices are
presented to steer users towards predetermined choices, has dramatically
increased over the last few years. These interventions have moved online to
become digital and are present across many elds from politics to healthcare.
As the use of these mechanisms in healthcare has grown exponentially
recently, it is crucial to understand the opportunities they offer and the risks
they pose. However, at this stage, such an analysis is lacking. This chapter
speci cally addresses this issue by (1) analyzing how digital nudges can
be applied in the continuum of care and (2) mapping the current empirical
research landscape on the topic. To do so, this chapter presents a scoping
review of the literature by searching relevant research in the electronic
database of JIMIR (Journal of Medical Internet Research). The search yielded
150 unique articles, of which 19 articles satis ed the criteria for inclusion
in this study. The results indicate that feedback and reminders are the
most commonly used digital nudges for behavior change in digital health.

Moreover, the results show that most digital nudges research focuses on



38

prevention and the post-acute phase of the continuum of care, with none
of the studies investigating nudges for the acute phase. Finally, the results
indicate that current empirical research on digital nudging in healthcare

only rarely discusses ethical considerations.

Keywords Digital health, Digital nudging, Nudging, Continuum of

care, Ethics of nudging, Scoping review

3.1 Introduction

Most diseases can be prevented by assisting people to change their habitual
risky behaviors [1]. A variety of risky behaviors are negatively associated
with health, including being sedentary [2], smoking [3], eating unhealthy
foods [4], and binge-drinking [5]. If people change their health risk behavior,
they can reduce their risk of developing diseases that cause premature sick-
ness and death, like cancer and heart disease [1]. A case in point would be
that millions of premature deaths are preventable if individuals stop smok-
ing cigarettes, which not only cause lung cancer [6] but also increase the risk
of pulmonary and cardiovascular diseases [7].

Historically, interventions to change risky health behaviors were offered
in service settings or within communities, but today, this is no longer the
only way to do so. Through the IT infrastructure that has been developed
with data from patients and service providers [8], research and practice in
digital health have become more relevant to clinical needs. Through continu-
ous, real-time, and objective measurements of physiological parameters and
motion activity, it has become possible to change risky behaviors through
digital interventions. However, this is a challenging task as it requires com-
bining evidence-based approaches with trust in technology while respecting

patient autonomy and consent.
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A potential behavioral theory that could be leveraged to address this is-
sue is nudge theory [9]. Behavioral economists have proposed the idea of
nudging, which uses human cognitive processes to direct people towards the
desired behavior without restricting user choice [9]. This theory is gaining
traction in the digital health context as researchers have started to apply it to
different contexts such as mental health [10], smoking cessation [11], weight
management [12], medicine adherence [13], and digital well-being [14] to
name a few. Despite these examples, there is currently no uni ed picture of
how digital nudges are used in healthcare and where the state of research
stands. In this chapter, we address this issue by mapping the landscape
of digital nudging for healthcare. In particular, the chapter will summarize
which speci ¢ health behaviors are targeted, which nudging techniques have
been employed for behavior change and how these strategies have been de-
livered, and their ethical implications. In an examination of the nudging

landscape in digital health, two main research questions will be addressed:

* RQ1: What kind of digital nudge strategies can be leveraged to improve

health?

* RQ2: How can digital nudge strategies be used to support behaviour

change on the continuum of care?

The remainder of this chapter is structured as follows. First, the back-
ground provides a de nition of “nudging” and “digital nudging” in the con-
text of behavior change. Second, existing digital nudging strategies are de-
tailed and their employment in continuum of care are illustrated. Third, the
current state of the literature is discussed through a scoping review of the

JMIR electronic database. Finally, the chapter wraps up with a conclusion.
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3.2 Background

Originally, Thaler and Sunstein [9] suggested that policymakers can design
nudges to promote change in behavior among citizens. They de ned a nudge
as "any aspect of the architecture of choice that changes people's behavior
in a way predictable without prohibiting all options or signi cantly chang-

ing their incentives” [9]. To modify behavior, nudges change how we see
things and make people more receptive to one option [15]. A typical exam-
ple is the way products are displayed in cafeteria, the more prominent, the
greater the chance a customer will select them [9]. Meanwhile, researchers
and practitioners have taken the nudging concept online, resulting in so-
called digital nudges. The term digital nudges refer to nudges that are pro-
vided through digital technology and employ user-interface design elements
to in uence people's decisions and behaviors [16], again without restrict-
ing choice [17]. For instance, intuitively reminding individuals by giving
them feedback about their Instagram use while they are mindlessly scrolling
through their Instagram news feed can help them reduce their consump-
tion [14]. Especially, digital nudges delivered via mobile devices are becom-
ing increasingly common. As a result of recent technological advancements,
mobile phones have acquired new and distinctive characteristics that make
them a compelling behaviour change support system. These characteristics
include (1) their ability to gather contextual and bio-metric data from users,
such as location, movement, or heart rate, (2) their ability to be reached by
users at anytime as they carry their phones around almost 24/7, and (3) their
ability to potentially reach their users through at any time through noti ca-
tions.

These characteristics imply that delivery of digital nudges can be much
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more ne tuned than traditional nudges to t optimal timing [18]. More pre-
cisely, through adequate identi cation of user context, nudges can take ad-
vantage of so-called teachable momen{&8] i.e., "naturally occurring health
events thought to motivate individuals to adopt risk-reducing health be-
haviours spontaneously.” For example, a woman might bene t from a smok-
ing cessation intervention during the perinatal period [19]. In an attempt to
motivate incremental dietary behaviour change, Intille et al. [20] suggested
that information should be provided on a PDA (personal digital assistant)
at the time of purchase (the nudge moment). Another study examined how
weight loss could be achieved by altering eating behavior in obese adoles-
cents [21]. The study indicated that real-time feedback was given to the par-
ticipants during meals (the nudge moment) to help them eat more slowly.
It should be noted that despite these examples, of "just-in-time" technology,

most other studies do not address digital nudges explicitly with timing.

3.3 Digital nudging strategies

This section outlines different strategies of digital nudging used to in uence
human behavior exempli ed in the context of digital health. The digital
nudges outlined here have been adopted from Caraban et al. [22], they are:
defaults, reminders, feedback, social, framing, suggesting alternatives, and
positioning. Several nudges such as hiding, scarcity, and deceptive visuali-
sations and many others are not included as they do not fall within the scope
of healthcare. In addition to different digital nudging strategies and exam-
ples from healthcare research, we also present scenarios that illustrate how
clinicians and designers might apply digital nudges in healthcare. Consider
James. He is overweight and sedentary. Through the app store, James has
downloaded an application called Fitnessto his smartwatch that will help

him increase physical activity and manage his weight.
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3.3.1 Default nudge

A default nudge occurs whenever there is a prede ned option chosen by a
system designer. A prime example of default is the initial organ donation sta-
tus of a person in a country, i.e., their default status. In some countries, peo-
ple are organ donors by default and they have to actively opt out, whereas
in other countries, people are not organ donors by default and they have to
actively opt in. The status quo bias of human psychology is such that people
will tend not to change default settings. As a result, the number of people
on the organ donor list increased by 60% in countries where it is the default
option compared to the national average of 38% [23] in countries where it is
not. On top of the status quo bias, defaults produce such large effects be-
cause individuals do not have explicit preferences for every possible good or
service offered [24]. For instance, If individuals are assigned permanent ap-
pointments by default, assuming they have consented beforehand, they are
more likely to have a u vaccine appointment, thus increasing the possibility

of being vaccinated [25]. Figure 3.1 illustrates a default nudge.

FIGURE 3.1: Default nudge on the Fitness app. The app's log

in page requires users to agree with the terms and conditions,

but they are free to choose to subscribe to the newsletter or

not. However, by default, as James logs into the application,

the subscription option is ticked by default in order to steer his

behaviour towards simply leaving it as is and subscribing to the
newsletter.
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3.3.2 Reminder nudge

An reminder nudge is a nudge that brings a choice to the user's attention.
With the ubiquity of mobile phones, this nudge can typically be delivered
through a visual, sound, or haptic cue to the user (e.g., a push noti cation).
Most of the time, people have a lot on their minds, and they may forget to
start an activity [26], become preoccupied, or simply put it off. A reminder
can act as a helpful digital nudge to help them follow through with a certain
behavior. For instance, text messages sent by the clinician to remind or alert
patients to read relevant health resources or to perform an activity. Figure 3.2

illustrates a reminder nudge.

FIGURE 3.2: Reminder nudge on the Fitness app. The sensors

in the watch recognize that James is sitting idle for some time.

While James sits on the couch watching TV, a noti cation is sent

to his watch to make it vibrate and displays a message to steer
him towards doing some physical activity

3.3.3 Feedback nudge

Feedback nudges aim to inform users about their performance on some task
in order to raise their awareness and potentially rectify a misconception the
user has about their problematic behavior by presenting evidence that their
behavior is inconsistent with what is actually deemed acceptable [27]. For
instance, to motivate an individual a feedback nudge can be utilized to pro-

vide feedback on goals achieved by the end of the day, or the total number
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of steps taken during a certain period. Moreover, a feedback nudge can be
tailored/personalized to an individual to solve the problem of heterogene-
ity, i.e., individuals' behavior differ despite being nudged in the same way.
Figure 3.3 illustrates a feedback nudge.

FIGURE 3.3: Feedback nudge on the Fitness app. The sensors in
the watch record James' physical activity using the accelerome-
ter and GPS. James' steps are recorded whenever he moves. To
further motivate James, the health application provides James
with feedback on his weekly move goal. The presentation of
the feedback makes it easier for James to track his performance.

3.3.4 Social nudge

A social nudge is a nudge that informs individuals about what other people
are doing. This is also known as a peer comparison nudge. Nudges of this
type aim to establish social norms that users will be motivated to follow. [28].
For instance, a user could receive the following message on their app "Ap-
proximately half of your co-workers walk at least 10000 steps per day. And

you?" Figure 3.4 illustrates a social nudge.

3.3.5 Framing nudge

The way information is presented affects the way people make decisions [29],
and framing is the deliberate phrasing to encourage the target behaviour. A
good example is the fact that people respond differently to information pre-

sented as a loss or a gain. Consider the following framing example: "If skin



3.3. Digital nudging strategies 45

FIGURE 3.4: Social nudge on the Fitness app. The app provides
a peer comparison feature. James can invite his friends and
compete against them. Whenever James exercises, the watch
records the activity via its sensors. It then informs him about
how well or bad he is doing in comparison to his friend Alex to
motivate him to follow through on his exercise goals.

cancer is detected early, it can be treated before it becomes life-threatening”
stresses more on bene ts while "if skin cancer is not detected early, it cannot
be possibly treated before it becomes life-threatening” stresses more on costs.

Figure 3.5 illustrates a framing nudge.

FIGURE 3.5: Framing nudge on the Fitness app. The app fea-

tures a Q&A section that answers question related to health.

When James visits the Q&A section within the app, he is pre-

sented with various questions and related answers that are

framed as loss or gain. To encourage James to increase his phys-

ical activity the answer to why walking is important is framed
positively.



46

3.3.6 Suggesting alternatives nudge

This nudging strategy aims at providing individuals, about to make a deci-
sion, with alternatives that they might not have considered at this point [30].
For instance, to reduce the antibiotic over prescription, patients/clinicians
could be suggested alternatives to antibiotics medication at the time decision
is to be taken. Likewise, an individual who is mindlessly switching between
social media apps could be given alternative tasks to complete: Take a walk.

Figure 3.6 illustrates a suggesting alternatives nudge.

FIGURE 3.6: Suggesting alternatives nudge on the Fitness app.

As a means to motivate James and support him in his decision-

making, the health app offers James a variety of activities to

improve his health each morning that he may not have thought

of before. Moreover, the options have been ordered to favor the

rst three options visible on the screen (example of a position-
ing nudge).

3.3.7 Positioning nudge

Positioning nudges tap into the status-quo bias by changing the way the op-
tions are presented visually [22]. Intuitively, options that are more salient,
will be chosen more often than options that are less salient. In the extreme,
system designer can hide certain options to make users less likely to select
them. For instance, re-positioning the food choices to make nutritious food
more prominent in a physical setting can increase their sale both [31]. In the

digital context, Wyse et al. positioned nutritious food at the top of the list
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on the food ordering web-platform, resulting in an increased selection of nu-
tritious food [32]. Figure 3.6 illustrates how positioning can assist James in

being more active.

3.4 Digital nudges in the continuum of care

In medicine, continuum of care is the provision of health care over time. The
term refers to all the phases of a patient's illness, from before the diagnosis to
the end of life. The continuum of care can be splitin ve general phases: pre-
vention, pre-acute, acute, post-acute and chronic home-care [33, 34]. Below,
readers are provided with an overview of what it means for digital nudges

to be used in digital health and how they can be leveraged to address each

aspect of the health care continuum.

FIGURE 3.7: Continuum of care

3.4.1 Prevention

In the prevention phase the goal is to employ digital nudge interventions
before the onset of a disorder and discourage risky health behaviours and
prevent individual risk factors for a certain medical condition. The following
study presents a case in point, Milkman et al. employed text-based nudges
delivered on a phone that used a framing nudge to boost vaccine adoption,
l.e., to prevent in uenza [35]. The application of framing led to increase in
in uenza vaccination rates by 5% when individuals were reminded twice
to get their u shot and also were also informed that their vaccination ap-

pointment was already booked. Within the prevention phase of patient care,
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digital nudges are generally used to target individuals toward increasing be-

havior such as physical activity, food intake.

3.4.2 Pre-acute care

The pre-acute phase encompasses the time when a patient starts to expe-
rience a deteriorating health condition and starts self-monitoring. Patients
with a progressing health condition following the prevention phase receive
pre-acute care that often includes services such as health screening, lifestyle
behavioural modi cation (healthy living) and disease risk reduction. One
among many case in point for pre-acute care are digital interventions such
as feedback and reminders to improve dietary intake and physical activity
behaviour. To illustrate, Xu et al. employed feedback nudges to improve di-
etary behaviour and increase physical activity for the patients who were at

high risk for type 2 diabetes [36].

3.4.3 Acute care

The acute phase starts with medical diagnostic by medical professional and
treatment. Following the prevention phase, patients with potentially unsta-
ble health condition then receive acute care that often includes services such
as the provision of urgent, targeted, primary care or hospital-based care. An
example of the area where acute care and chronic care is crucial for recov-
ery is motor training for individuals affected by stroke [37]. The game-based
digital therapy supports user motivation. The goal of gami cation is to use
game mechanics such as competition, awards, and timely feedback to mo-
tivate and reward players. These elements of the game such as feedback,
rewards and social comparison are in fact digital nudges integrated into the
game mechanics. For instance, Perez-Marcos et al. employed gami cation-

based games for functional training of upper limb after brain damage [38].
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Also, it has been proposed that immersive VR therapy based on gami ca-
tion can be bene cial in treating balance problems associated with chronic is-
chemic stroke [39]. Moreover, digital nudges are also employed for clinicians
in acute phase. One classical example is by Boillat et al. to prevent the human
error-related complications in operating rooms, they proposed smart glasses
to overcome the challenge that surgeons in an operating room have to rely on
a poster or paper to complete a time-out checklist that takes place before the
surgery [40]. There was a 100% completion rate with an 18% decrease in the
average checklist duration, demonstrating the ef cacy of reminders digital

nudge in reducing patient complications from surgery.

3.4.4 Post-acute care

Patients with stabilized conditions following acute hospitalization receiving
later care often receive services such as nursing care, monitoring, drug
administration, rehabilitation, health education and residential care [41].
The employment of various digital nudges in post-acute care phase has
shown some promise. For instance, elderly patients who recently suffered
a heart attack were signi cantly motivated to become more physically
active with loss-framed incentives and personalized goals using a wearable
device [42]. In context of residential care, medicine adherence is one of many
self-management behaviors in which digital nudges are being employed.
In a recent clinical study, Benjamin et al. identi ed the medicine adherence
barriers using proprietary recursive machine learning algorithms [43]. Based
on augmented intelligence, digital nudges were formulated on the content,
frequency, timing, delivery method, and feedback metric. These digital
nudges were distributed via computer-generated emails, SMS messages,
and interactive voice response phone calls. A 12-month randomized con-

trolled trial indicated that the participants in the nudge group adhered to
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their medicine signi cantly more than the participants in the control group.

3.4.5 Ethical considerations

As illustrated above, digital nudging in the health context seem to have
promising applications, as they could potentially steer behaviour in a very
cost-effective fashion. However, one important aspect to note is that most
digital nudges such as feedback, social comparison, or reminders require
a multitude of data. Therefore, it is important to put some attention on
the ethics of digital nudging and how existing studies are taking care of
it. As to ethics, Thaler proposed a set of design guidelines that should be
used to design what he called nudges for good [44]. Nudges should be
(1) transparent, (2) easy to opt-out, and (3) designed with the wellbeing
of the user in mind [9, 45]. Transparency can be understood both as the
goal of the nudge, which should not be deceitful or obfuscated, but also as
the mechanism of the nudge by which it operates [14]. This second aspect
involves transparency about data usage and privacy. Opting out easily
means that users should have the autonomy to follow the nudge or to decide
not to follow it. However, individuals being nudged are often unaware
of the nudge or the psychological mechanisms employed by the choice
architect [46, 47]. Lastly, the well-being of users should be the central focus
for nudging and not the well-being of the designer [14]; however, even with
the noblest intentions, who is to decide what is in the user's best interest. An
ethical analysis of nudges is particularly important to mitigate potentially

undesirable or harmful consequences through design changes.

3.5 Landscape of digital nudging in digital health

To better understand the current landscape of existing empirical research on

digital nudges in the digital healthcare eld we performed a scoping review.
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The review also attempts to answer RQ1 and RQ2. This analysis is based on
the three main grids of analysis presented above: digital nudging strategies,
continuum of care and ethics of nudging. The inclusion criteria consisted of
three main points: (1) the focus of the research had to be a digital intervention
for behaviour change, (2) the intervention had to be evaluated empirically,
and (3) the intervention had to target patients or healthcare professionals. A
search for articles was conducted on the electronic database of JMIR (Journal
of Medical Internet Research), which is the leading peer-reviewed journal for
digital health and medicine. We searched for the term "nudging"”, "nudges”
or "nudge" or "digital nudges" or "digital nudging" or "digital nudge" in the
content of the articles.

The database search yielded a total of 150 articles, 131 articles were ex-
cluded based on not ful lling inclusion criteria, resulting in 19 full-text ar-
ticles for inclusion. The results in Figure 3.8 seem to indicate that inclusion
of digital nudging in digital health is increasing exponentially. For instance,
the number of studies that include digital nudges have increased more than
160% since 2018. Among the 19 included studies, 30 nudges were used, as
7 studies employed two or more nudging techniques. In most of these 7
studies, nudging strategies were used in combination. The most common
nudges used where feedback and reminders their application lied on pre-
vention and post-acute care. Surprisingly, none of the studies investigated

default nudges. Figure 3.9 provides a full overview of the analysis.

3.5.1 Increasing desired behaviour

The results of this review suggest that digital nudging can be applied to for
a wide variety of health objectives, i.e, from increasing the uptake of contra-

ceptives in Africa to increasing treatment adherence to HIV treatment.
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FIGURE 3.8: Results of the scoping review

It should be noted that most papers focus on increasing a desired be-
haviour (e.g., increase in vaccination rate, increase physical activity). Some-
times increasing a desired behaviour is coupled with a decrease in an un-
wanted behaviour, such as increasing activity is implicitly coupled with de-
creasing sedentary behaviour. Nevertheless, in the reviewed studies, nudges
are not used to solely reduce an unwanted behaviour. This presents a po-
tential opportunity for further investigation. There are several challenges
in nudging patients away from undesired behaviour, a rst linked to the
identi cation of such a behaviour (e.g., inferring when a smoker lights up
a cigarette), and a second linked to providing adequate feedback on a nega-

tive behaviour (e.g., "you have not smoked today").

3.5.2 Personalized mobile feedback

In terms of nudging strategies, most research has focused on feedback
nudges and reminders. Social comparison has also been investigated a
few times, but the other strategies are only marginally studied (once in

the reviewed papers). The rise of feedback nudges is not surprising given
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the wide adoption of smart devices such as wearable and smartphones,
which allow tracking motion, steps, heart rate and other physiological
metrics. Furthermore, these devices allow to easily reach users at any time
(potentially an identi ed teachable moment) through push noti cations,
sounds or vibrations, which make them ideal delivery channels for reminder
nudges. Moreover, this ubiquitous nature of devices has led to the use
of digital nudges in the different phases of the continuum of care. For
instance, from averting illness by encouraging individuals to vaccinate in
the prevention phase to using feedback nudging strategies to rehabilitate
stroke patients in the post-acute phase. However there were no studies
focused on acute care in the reviewed articles. This might not be surprising
as this stage of the continuum of care is the most challenging to study
empirically. Furthermore, in the acute phase, patients are potentially more
passive than in other phases, and as such, nudges might have to focus on
medical practitioners rather than patients. Future research could further
investigate this phase, since nudge can present undeniable opportunities, as
exempli ed by the reminder nudge to improve checklist compliance during

surgery presented above [40].

3.5.3 Ethical nudging boundaries

There is no denying that the omnipresence of connected devices can present
opportunities for innovative and effective digital nudges along the contin-
uum of care. However, there are ethical risks associated to these technolo-
gies in terms of privacy, autonomy, and consent. Understanding the ampli-
tude of these risks requires in-depth analyses of the intervention design in
their speci ¢ contexts, but the reviewed literature only rarely discuss these
issues. Indeed, only 1 out of 19 studies conferred about ethical considera-

tions while designing the intervention and others paid little or no attention



54

to even explaining the mechanism and working of the nudge. The criteria
of transparency work well with certain digital nudges such as feedback and
reminders. For instance, provision of feedback to increase physical activ-
ity is pretty transparent in its objective like in the study by Xu et al. [36].
However, digital nudges such as framing, default and social comparison are
inherently not transparent, as individuals are often unaware about the objec-
tive of the nudge until revealed before deployment. For instance, Suzuki et
al. [48] employed framing in a brief web-based educational intervention to
increase vaccination rates.

The participants were blind to the mechanism employed to change their
mindset. The criteria of ease of opting out is also met in certain cases. For
instance, in a study by Purohit et al. [14] participants could opt out of the
feedback nudge by just turning off the feedback automation themselves. The
process to opt-out would become challenging for nudges like default, fram-
ing [48], positioning [49] are used. Finally, surprisingly, as shown in Fig-
ure 3.9, the ethical analysis reveals that out of 19 studies only one study that
of Neto et al. [50] explicitly discusses the nudge designs and ethical impli-
cations. Future researchers should further investigate this issue. It should
also be noted that understanding the ethical boundaries of digital nudging
will also allow practitioners to identify potential unintended nudges present
on their digital support systems. This can typically happen as nudges such
as positioning or defaults are unavoidable when a system is designed. The
challenge is to make sure these design decisions are aligned with the welfare

of the patient and are not so called dark patterns, manipulating them.

3.5.4 Limitations

It should be noted that this chapter is not without limitations. Despite care-

fully following the guidelines for scoping reviews, the results are con ned
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FIGURE 3.9: Characteristics of the articles included in the review.
Abbreviation of nudging strategies: F ( Feedback), R (Reminders), SC
(Social comparison), SA (Suggesting alternatives), PO (Positioning)
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to the initial search, as is inherent to their nature. For instance, the nursing
eld may have applied a type of digital nudge like feedback without call-
ing it that. Moreover, our search for the scoping review was limited to JMIR
database and mainly focused on digital nudging for patients. Future research
could include other digital health databases and review digital nudging for

clinicians to provide a full- edged systematic review of the topic.

3.6 Conclusion

This chapter mapped the landscape of a growing topic, namely digital nudg-
ing in healthcare. This chapter allows practitioners and healthcare system
designers to get a better understanding of possible applications of digital
nudges to increase the effectiveness of health applications along the contin-
uum of care. It rst gave an overview of the potential opportunities offered
by digital nudges through the continuum of care. It then discussed the cur-
rent state of the empirical literature on digital nudging in healthcare through

a scoping literature review. The review highlighted the fact that current re-
search efforts mainly focus on feedback and reminder nudges applied to in-
creasing desired behaviour for prevention and post-acute care. At the current
stage, several otherwise effective nudging strategies such as defaults are ab-
sent from the reviewed literature and none of the interventions was applied
to acute care. Furthermore, the review revealed that only one paper out of
19 discussed ethical aspects of nudging. As such it appears that the develop-
ment and promotion of an ethical analysis grid that will guide practitioners
and researchers in designing not only low cost and effective, but also ethi-
calnudges is crucial to unleash the full power of nudging to improve digital

health.
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Designing for Digital Detox:
Making Social Media Less

Addictive with Digital Nudges

CHI '20 Extended Abstracts
ISBN: 978-1-4503-6819-3/20/04

Abstract— Social media addiction concerns have increased steadily over
the past decade. Digital nudges have previously been shown to hold enor-
mous potential to change behavior. However, it is not clear how they might
be designed to combat social media addiction. In this late-breaking work, we
aim at clarifying this issue by investigating how digital nudges can reduce
the addictive features of social media and other addictive sites. More pre-
cisely, we present the design of NUDGE, a novel browser extension that aims
to make social media less addictive by delivering digital nudges founded on
behavioral science. We conducted a preliminary evaluation of NUDGE with
67 actual users and 14 university students. Our results show that NUDGE
(1) helped users to become re ective of their social media usage, (2) possibly

decreased their time spent, and (3) made the experience more pleasant.
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4.1 Introduction

Our dependence on technology is on the rise, and as a consequence, an esti-
mated 210 million people are suffering from social media addiction world-
wide [1]. This condition makes individuals overly concerned about, and
increasingly dependent on, online social networks (OSN) [2]. Social media
were designed as web-based technologies built to facilitate messaging and
sharing of content between people [3]. At the same time, many social media
companies, including Facebook, Twitter, and YouTube, rely on the contin-
ued attention of users for their revenue generation [4], in what is sometimes
called the attention economy [5]. As a result, these technologies are now de-
signed to be intrinsically persuasive [6] to attract people's attention [7]. This
has consequences such as impairing interpersonal relationships [8], and/or
psychological health and well-being [9].

In this paper, we argue that the same design principles that create addic-
tion could be leveraged to mitigate it. More speci cally, digital nudges, i.e.
design features that steer people's decisions without banishing freedom of
choice, can be used in welfare-promoting directions [10]. We present spe-
ci ¢ digital nudges that can be used by designers to mitigate the addictive
features of social media. Further, we present the implementation of these
nudges in a novel Chrome extension called NUDGE. Finally, we present a
preliminary evaluation of NUDGE with 67 actual users and 14 students who

assessed its usability and effectiveness.

4.2 Methodology

This research project follows the steps of the design science research method-
ology (DSRM) [12]. The paper rstidenti es the problem (Introduction). Sec-

ond, it presents the objectives of a solution by describing the addictive model
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FIGURE 4.1: Hook model adapted from Eyal [11]

used in social media (Hooked on Social Media). Third, it presents the design
of a solution and a real word demonstrator (i.e., NUDGE) before providing a

preliminary evaluation. Finally, it concludes and presents future work.

4.3 Hooked on Social Media

The design of social media platforms is intentionally engineered to be ad-
dictive and exploit vulnerabilities in human psychology [6]. This intentional
design results in undesirable platform usage that can lead to addictive usage
patterns [13]. One model that many companies adopt for the development
of habit-forming social media products is the Hook model [11]. This model
draws on behaviorist principles to build habits [14]. It describes a four-phase
iterative process for software design that encourages habit formation. The
process starts with (1) a trigger that leads to (2) an action, which produces
(3) a reward and ultimately creates (4) an investment. Successfully utilizing
these four phases produces an addictive feedback loop where the more users
receive rewards and invest, the more they will be incentivized to respond to
triggers and perform actions, which in turn will produce more rewards and

investments and so on (see Figure 4.1).
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4.3.1 Trigger

A trigger operates as a foundation on which habits are formed. Internal trig-

gers hinge on thoughts and emotions like boredom, pre-existing routines,
and loneliness, prompting the user to take mindless actions. External triggers
could be, for instance, noti cations indicating the arrival of a new message

in the user's environment. A trigger prompts an individual to take action by

supplying cues.

4.3.2 Action

The action phase is based on the Fogg behavior model [15]. When suf cient
ability and motivation exist with a trigger, an action occurs. Actions in social
media are typically browsing, posting, commenting, or reacting. Social me-
dia platforms increase the ability of users to take actions by making actions
more accessible. For instance, YouTube presents personalized recommenda-
tions on the right side of its website, reducing the burden to search for similar
videos. The motivation to seek pleasure, social acceptance, and to avoid pain

and social rejection increase the chance that the user will take action.

4.3.3 Reward

Giving users rewards after they have taken action brings them to social me-
dia platforms over and over again. Rewards can be of three types [11]: the
“tribe’, the "hunt', and the “self'. The rewards of the tribe are social rewards
such as comments and likes. The rewards of the hunt are the consumption
of new content, for instance, on the endless News Feed on Facebook. The re-
wards of the self are intrinsic rewards of mastery, competence, and comple-
tion, for instance, on platforms like LinkedIn completion of pro le increases

visibility to recruiters.
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FIGURE 4.2: Potential digital nudges to combat the design con-
text of the Hook Model
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4.3.4 Investment

Investment increases the likelihood of users returning to social media plat-
forms as they have invested value in the form of content, data, followers, and
reputation [11]. The investment on the platform increases the possibility of
users responding to the next trigger to start the cycle once again.

The objectives of a solution to address the social media addiction problem
should address these four phases in order to break users free from the vicious

cycle.

4.4 Designing for Digital Detox

Hereafter, we illustrate, with scenarios, how designers could leverage digi-
tal nudges to counteract the various phases of the Hook model. Figure 4.2

provides an overview of the different digital detox nudges.

4.4.1 Dismissing Triggers

Imagine a user called Thomas. Like many other mobile phone users, he re-
ceives around 100 noti cations from social media per day (external triggers),
indicating a new message is received. Also, every so often, Thomas visits
his favorite social media platform almost unconsciously out of boredom (in-
ternal triggers). The following two nudges could work on dismissing these
triggers and thus preventing users from accessing social media in the rst

place:

» Hiding Nudge: Hiding nudge operates by obscuring a trigger so that
it becomes harder to respond to [16]. After Thomas enters the social
media platform, noti cations within the platform can be hidden so that

they fail to trigger an action.
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» Default Nudge: Default options are very powerful, as it takes effort to
deviate from the default environment set by some intervention [17-19].
Typical examples are opt-out rather than opt-in approaches. In our con-
text, social media platforms could be turned off by default, i.e., Thomas
Is not taken directly to Facebook, but to another page by default where
he is asked if he is sure he would like to visit Facebook, in which case

he has to switch Facebook on mindfully.

4.4.2 Limiting User Action

After Thomas enters the social media platform, algorithms supply personal-
ized content. The tailored content increases the opportunity of action on the
platform; thus, Thomas ends up looking at linked content that he was not
interested in the rst place, but was conveniently accessible. The following

nudge could limit his action on social media:

* Creating Friction: In the course of interaction with technology;, frictions
hinder people from painlessly achieving their goals [20]. Usually, sys-
tems are designed to lower friction. However, in our context, friction
creates an opportunity for the user to interact mindfully. Frictions could
be introduced by asking if Thomas wants to see video or post recom-
mendations in the sidebar of social media; thus, making it harder for

Thomas to click on other content mindlessly.

4.4.3 Reducing Reward

Once Thomas is online, the in nite scrolling offered by websites as well as
the likes of his posts produce rewards to make him stay longer on the site.
In addition to hiding nudge that can also be used to reduce the impact of
likes and comments from others, the two following nudges can reduce the

rewards of staying on the site:
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» Pause-reminders: Pause-reminders break users free from addictive con-
tinuous scrolling [21] by creating an interface that reduces hunt re-
wards. In this case, the pause-reminder makes Thomas aware of his

mindless scrolling.

» Feedback nudge: Feedback about time spent on an app combined with
negative reinforcement could reduce the rewards of users from staying
on social media [22]. Given the scenario, Thomas could be presented
with a timer that shows how much time he has already spent on social

media.

4.4.4 Reduce Investment

Thomas has invested in his favorite social media in the form of following
various pages and friends which keeps bringing him back on the social media

platform. The following nudge could reduce that investment:

» Unfollow nudge: According to the Fogg behavior model [15], with in-
creased ability, suf cient motivation, and a trigger, an action occurs.
Presently on social media platforms, unfollowing friends, groups, and
pages is a strenuous task. Alternatively, Thomas could be presented
with a prompt that makes unfollowing friends, groups, and pages au-

tomized.

4.5 Demonstration

In this section, we present a demonstration of the nudges described above
in a tool for digital detox called NUDGE. Technically NUDGE is a Chrome ex-
tension written in JavaScript that provides an overlay on certain prede ned

websites. It uses custom JavaScript code and CSS with injected HTML to

create this overlay. NUDGE currently has 1,200 weekly active users.
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FIGURE 4.3: (1) Noti cations on Facebook (2) Hiding nudge
hides noti cations on Facebook

FIGURE 4.4: (1) Sidebar on YouTube with personalized content
(2) Sidebar on YouTube with Friction nudge to con rm actions

The hiding nudge in NUDGE hides noti cations to counter triggers (See
Figure 4.3). NUDGE creates friction by concealing certain sections of websites
that keep the users sucked in longer than they want. For instance, sections
such as sidebars displaying personalized recommendations on YouTube, and
sponsored ads and links on Facebook. If the user desires to see these sections,
they have to hover over the NUDGE logo and decide to choose either "Show
once" or "Show always." (See Figure 4.4).

The default nudge intervention in NUDGE switches off social media web-
sites, which means that when users enter the URL of Facebook, for instance,
they are not taken directly to Facebook, but to another page that requires
them to drag a slider across the screen in order to proceed to Facebook. The
slider gets stickier to drag with every visit. In other words, increasing your
visits to a particular website will make the slider harder to drag, thus also

adding a friction component to the default nudge (See Figure 4.5).
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FIGURE 4.5: Default nudge in NUDGE switching off
YouTube.com

FIGURE 4.6: Pause-reminder Nudge

The pause-reminder nudge disrupts mindless in nite scrolling to keep
users away from rewards of the hunt on social media (See Figure 4.6). NUDGE
reduces the reward further by presenting a feedback nudge that overlays
on the user interface. The feedback nudge grows on the screen every ve
minutes a user spends on a social media site. It does not stop a user from
taking action, but keeps the user more aware of the time they are spending
(See Figure 4.7).

Finally, to undermine investment, an unfollow nudge is available. It al-
lows a user to unfollow 100% of their friends, pages, and groups, and per-
manently get rid of their cluttered News Feed. Once a user has enabled the
feature, with the assistance of the "auto-unfollow' feature, unfollowing hap-

pens automatically (See Figure 4.8).
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FIGURE 4.7: (1) Feedback nudge inNUDGE (2) Feedback nudge
growing on screen every ve minutes a user spends on Face-
book

FIGURE 4.8: Unfollow Nudge
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FIGURE 4.9: AttrakDiff 2 results highlighting median values. N
=14

4.6 Evaluation

We conducted a preliminary evaluation of NUDGE with university students
and with actual users. A survey was pushed on the Facebook platform for ac-
tual users to provide their feedback. In two weeks, we received 67 responses,
which is a 24.8% response rate out of 270 active users of Facebook out of the
1,200NUDGE active users. For the students, we introduced NUDGE to rst-
year business students (about 51 students) at the University of Neuchatel,
Switzerland. 14 students agreed to be a part of the evaluation.

The students were instructed to install NUDGE on the Chrome browser
and given two days to test it. Then the students were asked to Il out the
SUS [23] and AttrakDiff 2 [24] questionnaire to assess usability. The ability
to generate reliable results even with small sample sizes makes SUS valuable
[25]. The goal of the survey with students and actual users was to make a

preliminary assessment of (1) usability (2) effectiveness and (3) design.

4.6.1 ISNUDGE usable and effective?

On the SUS scale for general usability, N\UDGE achieved a mean score of 79.8,
which indicates between Good and Excellent usability [23]. We used the
short version of the AttrakDiff 2 survey to evaluate the hedonic and prag-

matic qualities of NUDGE. The results are presented in Figure 4.9. The results
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FIGURE 4.10: Survey results N = 67.

show mostly positive attractive (ATT), hedonic (HQ), and pragmatic (PG)
measures. The extension is viewed as neither cheap nor premium.

To assess if users believedNUDGE reduced their Facebook usage and at
the same time made Facebook more enjoyable, we have assessed two items
(1) “NUDGE reduces time spent on Facebook” and (2) “NUDGE makes Face-
book more enjoyable” on a Likert scale from “Strongly disagree' to “Strongly
agree' from actual users. 67 actual users responded to the items. We applied
a one-sample Wilcoxon signed-rank test to both the items that indicated the
median for the rstitem was signi cantly different from 3, Z =6.35,p<.001,
with a strong effect size (r =.78). It can be seen in Figure 4.10 that 59.7% of the
users think NUDGE reduces their Facebook usage. The median for the second
item was signi cantly different from 3, Z = 3.48,p < 0.01, with a moderate
effect size (r = .43). We can observe in Figure 4.10 that 22.4% users agree and
35.8% strongly agree thatNUDGE makes Facebook more enjoyable.

We were also interested in collecting diverse perspectives about the ef -
cacy and experiences ofNUDGE. The actual users were presented with two
open questions: 1) What is the best thing about NUDGE? And 2) What is the
worst thing about NUDGE ? 65 actual users provided open-ended comments.

The analysis was completed using grounded theory [26]. By coding the data
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through line-by-line, we articulated emergent themes. Here we discuss the

major themes.

4.6.2 Automaticity

One theme that emerged was the various ways in which users relished
NUDGE. Automatic unclutter, automates, and auto-unfollow were recurring

codes from the users. As an example, the following comment was coded

as automates: “Simple one-click automatization that really completes the task
of deleting my facebook feeddhother comment that was coded as auto-
unfollow: “I didn't have to select one by one all the friends or pages | didn't want to
follow anymore.”"While users reported how much they valued the automatic
unfollow feature, for some users automatic unfollow evoked a sense of loss.

For example, “Deleting my feed was a drastic choice, but it's cut my time there like

tenfold.”

4.6.3 Mindfulness

Another interesting theme was whether digital nudge interventions of

NUDGE made users mindful of their actions. One user saw the interventions

as an incentive to remain mindful. For example, " It acts as an incentive to be
mindful of my web use.’A code that kept occurring was rationalizing; a user
reported: "The noti cation that shows how many pages you've scrolled. It is really
excellent and works every time to make me stop mindlessly scrolligpther

user commented: "having to slide the bar across. It creates an opportunity for
mindfulness that | didn't have before. It's a pain when | have to be on social media
a lot in one day for work, but the tradeoff is worth it because every time | have to

decide: Do | need to be here?."
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4.6.4 Privacy Threat

One common area of concern for the users was that of privacy. In particular,
some users found themselves to be feeling as if they are losing control of their
data. For instance, one user reported,”| felt as if | took a risk in relation to my
FB-data, by giving over some control to Nudgi'"some cases, users developed
skepticism " | did feel skeptical about letting a relative alien add-on interfere with

my facebook.One user stated,” Not sure about the privacy thing."

4.6.5 Customization

Several users asked for greater possibility of customization. Codes like cus-
tomizing, personalizing, and customizability were recurrent. For instance,

one user reported, " | wish there could be some kind of middle ground. Like a feed
with only my best friends and favorite pages? And no sponsored conteAt?-'.
other user reported on customizing rainbow timer, "Maybe there should be an
option for how much time it takes to add each ring to make it faster? Or an option to

slightly adjust the color of the rings?"

4.7 Conclusion and Future Work

In this paper, we introduced and evaluated NUDGE, a Chrome extension de-
signed to counter the cycle of addictive design contexts employed by social
media platforms. These preliminary results show how system designers can
design and channel digital nudges to combat social media addiction. It is
relevant to note that NUDGE utilizes a counter-intuitive design approach to
decrease the usability of social media platforms. Users appreciated NUDGE

and believed that NUDGE reduced their Facebook usage and, at the same
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time, made Facebook more enjoyable. Future research could build on pre-
vious work on unorthodox usability (e.g., [27-30]) and investigate how re-
ducing social media usability could improve the user experience. The design
evaluation of NUDGE and its shortcomings presented in this paper will al-
low designers to build effective, likable, and practical digital detox apps. In
the future, we aim to grasp a more in-depth understanding of the described
nudges individually by conducting RCTs with a combination of usage log
data and survey results. Furthermore, we will deeply investigate the con-
cerns of privacy, sadness following a loss of investment, and bringing the

ability to customize digital nudges.
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Chapter 5

Unhooked by Design: Scrolling
Mindfully on Social Media by

Automating Digital Nudges

- Americas Conference on Information Systems

AMCIS 2021 Proceedings.

Abstract—In 2020, over a billion people spent at least three hours a day on
social media, primarily engaging in what is described as mindlessly scrolling
through their newsfeed. This illustrates the growing societal concern of dig-
ital wellbeing and social media addiction. Reducing the time spent on these
platforms is challenging since they are designed to be addictive. This pa-
per presents the design and evaluation of a digital nudging intervention that
unhooks users from their mindless social media use by making them more
mindful. We evaluated the intervention through a two-week single case ex-
perimental design (N =20). The ndings show that weekly digital consump-

tion was signi cantly reduced by over 20.58%.
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5.1 Introduction

A wide distribution of smartphones has changed the relationship we have
with technology, and it is not always a healthy one. The same device that
helps us get productive, i.e., sending emails, browsing the web, and improv-
ing communication, can also have a negative impact on our mental health [1].
In just two years, the American consumer has, on average, increased the
time spent on their smartphones by 63% [2]. The applications inside our
smartphones that seem to capture most of our attention are related to so-
cial media [3]. In fact, in some countries, the self-reported averages of social
media usage surpass 4 hours a day [4]. This hyperconnectivity can lead to
potential dysfunctional behaviour [5], ranging from mental distraction [6]

to mental health problems, such as Obsessive-Compulsive Disorder (OCD),
depression [7, 8] and degraded social interaction [9]. In cases where social
media usage impairs social activities, interpersonal relationships, or psycho-
logical health and well-being, researchers label it as a form of social media
addiction [10]. More distressingly, other negative states such as the feeling of
envy [11], loneliness [12], and anxiety are also correlated with social media
usage [13].

Such hyperconnectivity is not surprising since it is precisely what social
media platforms designers aim for [14, 15]. Eyal [16] introduced the Hook
Model, a useful framework to think about addictive social media design fea-
tures. The model presents a circular 4-phase feedback loop that increases
engagement: First, a trigger (e.g., a push noti cation) brings a user to the
platform. Second, once on the platform, users are nudged to perform actions
(e.q., liking, posting, creating a friend list). Third, these actions become in-
vestmentsn the platform, which makes it harder to leave ("It took time to cre-
ate my friend list"), they also act as triggers for other users ("somebody liked

your post"), and they are used to populate the endless newsfeed of users. The
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newsfeed is one of the central design features in the fourth and last phase of
the model, the variable reward phasghere users are rewarded continuously
with new content to view, comment, share, or like [17]. It leads to many users
mindlessly scrolling through their newsfeeds [18]. Many of these design fea-
tures can be described as digital nudges, i.e., indirect incentives that drive
user choices.

To reduce social media overuse, mobile phone providers and third-party
developers have started to provide solutions, many of those using digital
nudging design principles (e.g., default, feedback, friction). Sometimes these
interventions are referred to as digital detox apps. For instance, Apple pro-
vides weekly usage feedback reports and app limits. Nudge.io offers a so-
lution to unfollow friends or hide some parts of the news feed [15]. Unfor-
tunately, at this stage, there is still only sparse research about the ef cacy of
such interventions. Furthermore, researchers have pointed out privacy and
ethics threats pertaining to digital detox that could make adoption more dif -
cult [19]. For instance, in a digital detox app study by Monge Roffarello and
De Russis [20] a participant mentioned “Just another data-stealing greedy
app!! Hate greedy data-stealing apps, Robbery! Deleted”. In another study
by Purohit, Barclay, and Holzer [15] a participant mentioned, “I felt as if |
took a risk in relation to my FB-data giving over some control to [the digi-
tal detox app]”. Indeed, whereas digital nudging mechanisms are promising
candidates to change user behavior, it is vital that they do not feel being even
more manipulated. To tackle these issues, this paper presents the design and
evaluation of a privacy-sensitive digital nudging intervention that unhooks

users from their mindless digital behavior by increasing their mindfulness.
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5.2 Methodology

This paper follows and is structured according to the design science research
methodology (DSRM) [21]. In the Introduction, the paper rst identi ed the
problem, the rst step of the DSRM. The Related Work section de nes the ob-
jectives of the solutions, the second step of the DSRM. The third steps of the
DSRM, namely the design and development of the solution, are presented in
the Intervention Design, while the fourth step, Demonstration, is detailed in
the section with the same name. The fth step of the DSRM, the solution's
evaluation, is detailed in the Evaluation Setup and Evaluation Results sec-
tions. Finally, the Discussion and Conclusion section can be seen as the last

step of the DSRM, i.e., communication of the ndings.

5.3 Related Work

In this section, we discuss the research efforts closest to our problem and de-
ne the objectives of the solution. Thaler and Sunstein [22] de ned nudging

as “... any aspect of the choice architecture that alters people's behavior in
a predictable way without forbidding any options or signi cantly changing
their economic incentives.” During the last decade, scholars and practition-
ers have demonstrated the effectiveness of digital nudges to change people's
behavior [23]. For example, making indviduals mindful of online privacy
policy by changing digital choice environment [24]. By de nition, digital
nudgesrefer to nudges that are provided via digital technology and employ
user-interface design elements that guide people's choices or behaviors in
digital decision environments [25]. Whereas these digital nudging principles

are used to increase time spent online, they can also help users reduce their

social media consumption through digital detox apps.
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Researchers at Cornell Tech leveraged the concepts of nudging and neg-
ative reinforcement with their vibration intervention [26]. This intervention
nudged users whenever they exceeded the daily usage limit of Facebook. The
intervention design decreased Facebook usage, but most participants felt irri-
tated and annoyed by the digital nudge and returned to their old habits when
the intervention was removed. Similarly, researchers have used noti cations
to mitigate social media use by delivering the reminder after the users hit the
daily goal limit [27]. However, 92% of the participants ignored and contin-
ued using social media. The intervention gave a chance for self-re ection,
but it was frequently ignored [27]. The existing research on employing digi-
tal nudges to mitigate social media consumption is commendable. They also
point to potential issues when the nudge is too forceful, leading to friction
and less usability. The above ndings convey that digital nudging interven-
tions are potentially effective but can show a usability risk that could lead to
them being less effective.

One of the aspects that can lead to better or worse usability and effec-
tiveness of digital nudges is timing [28]. Indeed, one of the particularities of
digital nudges compared to physical ones is that they can be timed and per-
sonalized more precisely, based on user interaction, location, or other con-
texts. Nudges delivered at the wrong time can lead to decreased satisfaction,
negative emotions, hyperactivity, and distraction [29-31]. Researchers have
identi ed the opportune moments to deliver digital nudges in the form of
noti cations that can be non-interruptive [32—-35]. These ndings indicate
that identifying an adequate nudging moment is an essential aspect of the
digital nudge design.

Two additional challenges when designing digital detox apps have to do
with privacy and ethics. Digital detox apps are positively motivated and de-
signed for digital wellbeing, i.e., digital overuse and addiction [36]. Never-

theless, recent experiments have been instrumental in revealing the primary



92

reason for users' reluctance towards digital wellbeing / digital detox apps:
privacy [15, 37]. Digital detox solutions negatively impact creating a possi-
ble tradeoff between privacy and “ t” of the intervention [19] compromising
users' data privacy [19, 38, 39], when privacy in itself is an important as-
pect of digital wellbeing [40]. Adopting a privacy-by-design approach could
solve this issue, but the topic is rarely addressed in digital nudging research.
A further issue is related to the fact that nudging users can be perceived as a
deception. Indeed, much of the designs used by social media designers are at
odds with the ethical guidelines to design ethical nudges. These guidelines
suggest that nudges be (1) transparent, (2) easily avoidable, and (3) designed
with the wellbeing of the user in mind [41, 42]. One approach to ensure
that the end users' wellbeing is taken into account is to provide self-nudging
tools. That is, instead of relying on third-party applications, people can de-
sign and structure their environments in ways that make it easy for them to

make the right choice [43].

5.4 Intervention Design

The problem statement pointed out that social media users tend to spend
too much time on social media mindlessly, which they might not nd useful.
The solution's main objective is not to prevent users from scrolling through
their newsfeed but to reduce it by making it more mindful. The related work
pointed to several promising design choices. The solution can leverage dig-
ital nudging interventions to break free users from the latches of variable
rewards like mindless scrolling. However, these interventions need to bal-
ance being strong enough to allow users to change behavior and soft enough
to avoid back ring, which may eventually lead to users forsaking the inter-
vention altogether. Furthermore, the intervention should be designed with

privacy and ethical concerns in mind.
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To nd an adequate position on the design space to provide an effective
yet soft nudge, we can play with two variables: the intervention type (e.g.,
temporary visual noti cation, lasting haptic vibration) and the intervention
moment (i.e., before, during, or after mindlessly scrolling). We choose to de-
sign a soft nudge type (temporary visual feedback) combined with a potent
nudge moment (during scrolling). The idea is to provide feedback to users
about their current social media consumption through a temporary visual
banner (in the style of a push noti cation). We refer to the feedback noti ca-
tion as MISFEED Nudge ( Mindful Scrolling Feedback Nudge). Research has
shown that push noti cations are non-interruptive when they are well-timed
and are perceived as a reminder even when delivered at a greater frequency
multiplying the exposure of the noti cation content [44].

Previous research ndings indicate that if an intervention is delivered at
the beginning of the target behavior, it might break the desire or urge to con-
duct the behavior [45, 46] in our case, the behavior is mindless scrolling.
Along this line, we chose to deliver MISFEED Nudge to users after a cer-
tain time of using the app (1 minute) and repeat the feedback every minute
after that.

To design an ethical nudge, the intervention should be (1) transparent; it
should be (2) easy to opt-out, and (3) the user wellbeing should be taken into
account. Itis possible to meet the rst requirement by merely advertising the
nudge for what it is: a feedback mechanism that aims at reducing a user's
time spent on a social media platform. As the MISFEED Nudge is soft (it
displays a temporary banner), it can easily be ignored and thus meeting the
second requirement. To meet the third requirement, we take the approach to
let users nudge themselves, i.e., not only allow them to opt-out of the nudge
but allow them not to be nudged in the rst place.

To design a solution with privacy in mind, a privacy-by-design approach

should be adopted. As such, critical data should be identi ed, and systems
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should avoid collecting them as much as possible from the start. To time the
feedback nudges, it needs access to basic social media usage data, i.e., when
a user opens the app. However, it does not need to access any other sensitive

user data.

5.5 Demonstration

We built the intervention design using the shortcuts automation app, which
comes pre-installed on Apple iOS 13 onwards. Shortcuts provide a powerful
way to implement a well-timed feedback nudge while ensuring privacy and
ethics. Shortcuts provide a visual way to build a set of instructions that can
be triggered by various events, such as when an app is opened. With this
tool, simple nudges can be designed without installing and trusting third-
party applications. Furthermore, as the code is visible to users, it is free for
inspection.

The MISFEED Nudge's implementation in the shortcut app and the re-
sulting noti cation banner is shown in Figure-5.1. In the rst step, we cre-
ated timer actions from 1 minute to 10 minutes named timer collection; sub-
sequently, the reset timer was created and named terminate timer. After, we
ran both the shortcuts within automation based on two conditions. 1) When
a user opened Instagram, automation executed timer collection shortcut, and
the timers would start running 2) When a user closed Instagram, automation
would execute terminate timer shortcut, which would reset the timers to zero

in the timer collection.

5.6 Evaluation Setup

To evaluate the intervention's impact, we experimented with 20 students re-

cruited from the pool of graduate students at our university and evaluated
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FIGURE 5.1: Step 1: Create a shortcut of timers. Step 2: Create

a shortcut to terminate timers. Step 3: The shortcuts are run in

automation. When the Instagram is opened, timers created in

Step 1 is run and when Instagram is closed shortcut created in
Step 2 is run.

the MISFEED Nudge on the Instagram social media application. We choose
Instagram as the target application for two reasons: 1) The participants' self-
rated time spent on Instagram was three times higher than Facebook. 2) In
comparison, Facebook and Twitter have received more attention from schol-
ars. Considering the immense popularity of Instagram, there have been lim-
ited studies on Instagram Addiction [12, 47]. We ran a single-case experimen-
tal design (N = 20) where participants were exposed to the intervention on
Instagram. Our experiment ran for two weeks: a one-week baseline period, a
one-week intervention period. This allowed participants to act as their own
controls by comparing baseline (i.e. before the intervention) and interven-
tion performance. The use of a single-case experimental design allows for
high-quality research to be conducted with a small sample size [48]. During
the intervention period, participants received the feedback nudge described
in the previous section with noti cations every minute they spent on Insta-
gram. All the participants were given similar instructions.

A pre-survey was conducted with 55 students. The pre-survey included
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guestions on (i) self-rated time spent on various social networking platforms,
(i) demographic information, (iii) questions from the BSMAS social media
addiction scale [49], and (iv) willingness to participate in a future study to
reduce their addiction on social media. To participate in the study, students
had to be active Instagram users (at least ten minutes of usage per day) on
iI0S. We ltered students on their Instagram using habits on their iOS and
their willingness to reduce the time spent on Instagram. All selected partici-
pants had to have their iPhones already installed with the Instagram mobile
app. After invited students consented to the study, a link to text and video-
based tutorials on creating the nudge intervention using Shortcuts App on
iOS was delivered to them.

To track Instagram usage behavior, the instructions on the shortcut app
also included logging timestamps when the app opened and closed onto a
local CSV le on the participants' phones.

During the rst week, i.e., the baseline period, only the timestamps of
opening and closing the Instagram was recorded in the CSV le. No inter-
vention was provided during that period. The second week of the study was
the treatment period in which participants turned on the feedback nudge in-
tervention. At the end of the second week, participants completed an exit
survey and received instruction on deleting the shortcut automation. The
participants then sent over their CSV les and a screenshot of the native
screen-time app to enable researchers to double-check the accuracy of the

data collected.

5.7 Evaluation Results

This paper's main objective was to design a 1) usable nudge, which is 2)
effective at reducing the time spent scrolling through social media feed by 2)

making individuals more mindful.
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5.7.1 The Misfeed Nudge showed Good to Excellent
Usability

A condition for the intervention's success is that users nd value in it and
are willing to use it. They should nd it useful, easy to use, and usable. In
particular, we aimed for an intervention that was not perceived as annoy-
ing or irritating. To evaluate the intervention's usability, we used the IUS
scale(Intervention usability scale) [50]. This scale is adapted from the SUS
scale [51] that can generate reliable results even with small sample sizes [52].
The Misfeed nudge scored a mean of 77.3 points out of 100, indicating Good

to Excellent usability.

5.7.2 The Misfeed Nudge Signi cantly Reduced the Time

Spent on Instagram

We analyzed the Misfeed nudge's impact on the total amount of time that
each participant spent on Instagram for a week. We performed paired sam-
ple t-test. Our sample size was N < 25; hence it required that we met the nor-
mality assumption, i.e., the difference in scores must be normally distributed

in the population. In Table 5.1 we can observe that the mean difference be-
tween baseline and treatment is statistically signi cantat p < 0.001 with very
large effect size d = 0.98. We evaluated the Shapiro-Wilk test to assess the
normality of our data and found that it was not statistically signi cant, i.e.,

not violating the normality assumption required by our t-test (Table 5.2).

Measure 1 | Measure 2 t df p Cohen'sd
Baseline | Treatment | 4.403| 19 | <.001 0.984

TABLE 5.1: Average time spent on Instagram

The ndings reveal that the intervention signi cantly reduced the time

participants spent using Instagram. Figure 5.2 illustrates the variations in the
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Conditions wW p
Baseline\ Treatment | 0.976| 0.881

TABLE 5.2: Test of Normality (Shapiro-Wilk)

FIGURE 5.2: Time spent on Instagram across the baseline week
and treatment week.

total amount of time spent by participants over the baseline and treatment
periods using Instagram. The amount of time spent on Instagram per week
during the treatment period decreased by over 20.58%, i.e., 1.75 hours. These
ndings suggest that the Misfeed nudge successfully and effectively reduces
the time spent on the target application. In addition to measuring the total
amount of time participants reduced on Instagram using the intervention, we
were also interested to know if the intervention was able to reduce how many
times participants opened Instagram. In Table 5.3 we observe that the mean
difference between baseline and treatment was not statistically signi cant.
Therefore, MISFEED Nudge did not reduce or increase the number of times

participants opened Instagram.

Measure 1 | Measure 2| t df p
Baseline | Treatment | 0.161| 19 | 0.437

TABLE 5.3: Average number of times Instagram opened
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5.7.3 The Misfeed Nudge made Scrolling more Mindful

To assess if the intervention was effective and made participants mindful
when using the app, they were asked to answer the items in Table 5.4 mea-
sured on a Likert scale from "Strongly disagree' to "Strongly agree'. To an-
alyze the items, we applied a One-sample Wilcoxon signed-rank test that
measured if the median is signi cantly different from 3. The effect size is cal-
culated using Rosenthal correlation coef cient [53]. The result indicates that
the intervention encouraged participants to become (1) mindful of their dig-
ital behavior on Instagram, (2) encouraged them to reduce their Instagram

usage, and (3) assisted them in self-monitoring their Instagram usage.

Item Z p Effect size (r)
The Feedback intervention that you
experienced allowed you to easily 3.739| .000 | .83 (very strong)

self-monitor your Instagram usage?

The Feedback intervention that you
experienced provided you encouragement | 3.448| 0.01 | .77 (strong)
to reduce your Instagram usage?

The Feedback intervention made you

more mindful while using Instagram 2.723| 0.006 | .60 (strong)

The Feedback intervention encouraged

you towards positive habit formation 2.4011 0.05 | .45 (moderate)

TABLE 5.4: Items for measuring the effectiveness of interven-
tion and mindfulness

Further, we were also interested in understanding diverse perspectives
about the intervention. Participants responded to the open question, “What
is the best thing about the Intervention ?” All 20 participants reported that
timely intervention made them more mindful and aware of their behavior on
Instagram. All the answers to the open question pointed towards the theme
of mindfulness. Here we report few comments from many; one participant
reported that “Being informed of the time spent on Instagram by noti ca-
tions made me leave the application.” Another user commented, “When I'm

on Instagram without really being interested in what | see, the reminders just
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push me to quit the app because the way I'm occupying myself is useless.”
Another interesting comment stated by the user “The intervention made me
realize how much time | spend on an app and the fact that it has been 10 min-
utes that | am on it but felt like | just opened the app 2 minutes ago.” Taken
together, these ndings suggest that the Misfeed nudge was useful for par-
ticipants, and it increased their awareness of digital behavior on-the target
application. The intervention instilled self-awareness which is an aspect of
mindfullness [54]. More precisely, a state of awareness that promotes digital
well-being.

To assess if intervention changed the way participants used Instagram,
we asked the following item “Did the Feedback intervention change the way
you use Instagram?". Furthermore, if participants reported “yes," then they
were asked an open question “Please describe how did it affect or change the
way you use Instagram ?". 65% of the participants reported that intervention
had changed the way they use Instagram. For instance, a participant wrote
“When | went to Instagram, | only looked at the story and my timeline. | very
rarely watched publications randomly. | got lost less in Instagram.” Another
participant reported, “I used to close the app and open it again a few min-
utes after (habit) and the fact that the timer starts again, it makes you realize
that you spend too much time on it." Some patrticipants thought the interven-
tion increased the number of times they open Instagram while reducing their
overall Instagram usage “This experience mostly impacted my time spent
on the application every time | opened it. When | received a noti cation, it
made me leave the application, and | nd this positive. Even though maybe
we open the application more often, we don't stay there as long. | think it's a

good initiative to reduce our screen time on this application.”
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5.8 Discussion and Conclusion

We investigated how a usable, privacy-sensitive, and ethical digital nudging
intervention could be designed to effectively make social media users more
mindful when they scroll through their newsfeed and reduce their time on
the platform. We designed the MISFEED nudge intervention as a feedback
noti cation displayed while a user is on the social media platform. Our re-
sults supported the fact that such soft and transparent digital nudges can be
designed and remain effective in curbing digital consumption. Participants
indicated that the nudge made them more mindful of their social media con-
sumption and our ndings show that weekly digital consumption was sig-

ni cantly reduced by over 20.58%. Furthermore, the intervention exhibited
Good to Excellent usability, which conveys the fact that increased mindful-
ness did not come at the cost of adding excessive friction to the user experi-
ence, which could potentially lead to users abandonning the nudge.

Our research makes the following contributions to the existing literature
for reducing social media overuse. First our research contributes to existing
literature by showing that the design of a feedback nudge timed during so-
cial media usage can signi cantly reduce the time on a social media platform,
by increasing user mindfulness. This complements existing research which
focused more on using commitment nudges, e.g., setting limits with poten-
tially strong nudges, i.e., continous vibration, or rm limits. Whereas timing
has been identi ed as an important factor in the design of digital nudges,
few studies have explicitly investigated it. Our results show that feedback
received right at the time of the behaviour can indeed provide a soft cue
that can help users to get out of a mindless scrolling behavor if they wish. It
should be noted that our ndings show a decrease in time on the social media
platform, but not a reduced number of times the social media app is opened.

This results seem to indicate that the effect of the nudge, which speci cally
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targetted the reward phase of the Hook model, did not spill over to address
the trigger phase. Future work could further investigate how nudges can
be designed for the different phases of the model. Second, our research not
only focused on nudge effectiveness, but also on privacy and ehtical consid-
erations in the problem de nition and then discussed design principles to
uphold these constraints. Third, our research led to the design and imple-
mentation of a novel artefact, namely the MISFEED nudge. This nudge was
implemented using Apple's built-in Shortcut app. With this app, MISFEED
could not only deliver the nudge in a timely fashion, but could also meet the
privacy and ethical requirements by preventing any thirrd party intervention
and providing transparency to users with regards to the algorithm. Future
research could investigate if the fact users co-create the nudge to such a do-
it-yourself app, adds to the effectiveness of the app, similarly to the IKEA
effect [55]. Furthermore, it is still not clear how much more trustful users are
when they have the opportunity to see the high-level algorithm behind the
intervention and how much they can be empowered through such interven-
tions.

Our research also makes several contribution for practice. First, whereas
phone manufacturers provide built-in mecanisms for reducing digital con-
sumption, they mainly focus on either limiting the time spent on apps (very
strict intervention) or giving weekly usage feedback (very soft intervention).
The results from our study could pave the way for them to develop new
soft feedback mecanisms delivered while on an app. Second, social media
designers could themselves could integrate soft feedback to potentially im-
prove the user experience of some of their users that want to reduce their con-
sumption without entirely leaving the platform. Third, the use of the Short-
cut app, or other automation apps, as nudge factories is still in its infancy.
Nevertheless, the results from our study could encourage others to develop

their own interventions to encourage digital wellbeing. These nudges could
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be delivered through different artefacts, from haptics, to visual dashboards
and could potentially also include other contextual information as triggers,
such as time or location.

This research is not without limitations. As is inherent to any design
choice, we had to limit our investigation to a particular location on an in nate
design space. That is, we focused on a speci ¢ time frame, i.e., nudge users
every minute when interacting within the target application and a specic
digital nudge, i.e., feedback. Future work could further explore the design
space both in terms of speci ¢ timing and nudge types in order to increase
ef ciency and reduce friction. Furthermore, our sample size was relatevely
limited, in part due to COVID-19 restrictions, which made recruitment more
dif cult and partly because of the mobile device requirement to participate
in the experiment (i0OS devices only). Future work could replicate these nd-
ings with a broader sample over a longer period of time. However, despite
these limitations, our research allowed us to observed a strong and signi -
cant effect of the intervention, which is encouraging for future towards to-

wards better userexperience on social media.
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Chapter 6

Designing for Digital Wellbeing on
a Smartphone: Co-creation of
Digital Nudges to Mitigate

Instagram Overuse

- Hawaii International Conference

on System Sciences (HICSS) 2023

Abstract- The endless stream of social media newsfeeds and stories cap-
tivates users for hours on end, sometimes exceeding what users themselves
consider unhealthy. However, reducing one's social media consumption
has proven to be challenging. To address this issue, this study investigates
how the co-creation of digital feedback nudge can improve digital well-
being without increasing privacy threats. To achieve this goal, a mixed
method study is used through a two-week single case experimental design.
Results demonstrate that co-creation signi cantly increased users' sense
of agency sense of accomplishment and perceived sense of privacy while
reducing users' privacy concern. Furthermore, the feedback nudge allowed

participants to signi cantly decrease their social media use.
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6.1 Introduction

Personal and health applications of social media are on the rise [1]. Through
social media, interactions can take place around various topics related to
health, including patient education, health promotion, public relations, and
crisis communication [2]. Almost 67% of all internet users in the United
States use social media, utilizing it to search for health information online [1]
making it one of the most popular online activities [2]. In healthcare, social
media is used by patients for education, information, networking, research,
support, setting goals, and tracking personal progress [1]. On the ip side,
social media usage in itself can be harmful to health [3]. Indeed, social me-
dia apps are becoming the central activity on our mobile phones [4] with a
daily consumption topping four hours in some countries [5]. This behaviour
can be linked to psychiatric disorders, such as Obsessive-Compulsive Dis-
order (OCD), depression, and deteriorated social interaction [6]. Additional
effects in relation to social media usage can be loneliness [7], envy [8], and
anxiety [9].

To overcome these adverse effects and restore digital well-being, it is im-
portant to understand the principle on which social media platforms are de-
signed. Social media platforms are designed to maximize connections and
time spent online [10, 11]. To achieve this goal, social media companies
employ design elements such as reminding users with noti cations, provid-
ing feedback with likes, removing friction through in nite scrolling, thereby
keeping users hooked and these design choices can be characterized as digi-
tal nudges [12] i.e., indirect incentives that affect user behavior. While social
media platforms are employing digital nudges as manipulative design ele-
ments, also known as dark patterns [13], to increase the time spent online,
digital nudges could potentially be used to reign over one's social media

use i.e., to achieve digital well-being. Indeed, such mechanisms have been
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used for positive outcomes in a variety of domains from encouraging pro-
environmental behaviour to privacy awareness (e.g., [14]). This leads to our

rst research question: RQ 1 : What are the characteristics of effective digital
nudges to reduce one's social media usage?

However, when it comes to digital nudges, ethical concern can be an is-
sue. Indeed, nudges can be perceived as being manipulative or paternalis-
tic [15]. One way to mitigate these concerns about manipulation is to make
the interventions more transparent by including users in the intervention de-
sign process [15, 16]. Such a co-design approach could have the added bene t
of reducing the privacy concerns that usually hinders the adoption of digital

well-being apps [17]. This observation leads to our second research question:

RQ 2 : Does co-creation of digital nudges for digital well-being reduce

privacy concern?

6.2 Theory Background and Hypotheses

Below, we provide an overview of the current state of knowledge in the eld

which leads to our hypotheses.

6.2.1 Digital Nudging

Digital nudges refer to the nudges that are provided via digital technology
and employ user-interface design elements that guide people's choices or
behaviors in digital environments [18]. For instance, Barev, Schwede, and
Janson [19] used a framing nudge to encourage users to disclose less per-
sonal information online, while Dennis et al. [20] used a priming nudge to
increase the consumers' willingness to pay in an online store. During the last
decade, scholars and practitioners have demonstrated the effectiveness of

digital nudges to change people's behavior [21] such as making individuals
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mindful of the online privacy policy by changing the digital choice environ-
ment [14]. Meanwhile, in the context of social media addiction, the research
is more targeted towards purposeful modi cation of the choice architecture
by an unbiased observer via digital nudging. For instance, applying lim-
its [22], repeating phone vibration [23], and gami cation [24] aim to provide
means for digital detox via digital nudging. The term “digital detox" refers
to periodic abstinence from social media, or strategies for cutting back on
digital media consumption.

A fundamental feature of digital nudges for digital well-being is the pro-
vision of information, i.e., offering feedback on digital habits. There are
other forms of digital nudges such as defaults, commitments, social, and
deception. However, research suggests that the feedback nudges are often
used to reinforce behavior change as they provide information about the
past or current behavior of a user [25]. In other words, the feedback nudges
place targets in a favorable context, encouraging them to make a right de-
cision [26]. For example, employing feedback intervention to increase pass-
word strength [27] and improve learning [28]. In the context of digital well-
being, recently, Purohit and Holzer [16] employed the feedback nudges that
nudged users after 1 minute of using the app, followed by feedback every
minute thereafter. While the nudges successfully reduced the time users
spent on Instagram, they were unable to reduce the number of times users
opened Instagram on their smartphones. The reason could be that they in-
formed users only about the time they spent and not how many times they
opened the application. It is crucial that interventions reduce the number of
times an app is opened because previous research has shown that individu-
als access social media in a frequent, repetitive and revisiting pattern [29]. In
short, users open the app unconsciously and scroll through their news-feed
mindlessly [30] out of habit. In our particular case, the goal of the digital

feedback nudge is to raise awareness about this kind of social media usage
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and the number of times users open the app. We assume that providing indi-
viduals with digital feedback on how many times they open the app would
not only reduce the time they spend on social media applications but also the

number of times they open the app. This leads to the following hypothesis:

H1: Using a feedback nudge increases social media usage awareness and

reduces the number of times the app is opened

The rationale behind the ef cacy of feedback nudges is the idea that by
raising awareness about a certain behavior, users will become more mindful
and restrict their usage of social media when they do not nd itimportant. To
prove the case in point, consider Okeke et al. [23] who employed feedback
in the form of vibration to nudge users to reduce the time they spent on Face-
book. In another instance, Kim et al. [31] presented time spent on desktop
devices as a positive or negative feedback and successfully made users aware

of their digital habits. Hence, we formally state the following hypothesis:

H2: Social media usage awareness raised through feedback nudges decreases

time spent on social media

As some previous research has pointed out, such a result is far from guar-
anteed. Kim et al. [32] used noti cations to mitigate social media use by
delivering reminders after the users hit the daily goal limit. However, 92%
of the participants ignored and continued using social media. While the in-
tervention offered an opportunity for self-re ection, it was unfortunately fre-
quently ignored [32]. Thus, it is crucial to better understand the barriers in

adoption of digital detox interventions.

6.2.2 Barriers to Digital Nudge Adoption

Digital nudging adoption is hindered by two factors: usability and ethical
concerns [16]. In addition to helping mitigate social media consumption, re-

search on digital nudges has also identi ed potential problems, such as when
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the nudge is too forceful it leads to increased friction and lower usability. For
instance, researchers at Cornell Tech leveraged nudging and negative rein-
forcement concepts with their vibration intervention [23]. The users' phones
vibrated when their daily Facebook usage exceeded the limit. As a result of
the intervention design, Facebook usage declined; however, participants had
a negative reaction to the digital nudge and returned to their old habits once
the intervention was removed. These ndings suggest that though digital
nudging interventions are potentially effective,they present a usability risk
that might affect their effectiveness [16]. It is important to note that a key
aspect of feedback is timing [33]. As a matter of fact, digital nudges offer dis-
tinct advantages over the physical ones because they can be precisely timed
and personalized based on the context [25]. When delivered at a wrong time,
digital nudges can make an individual annoyed and distracted [34]. In the
form of noti cations that are non-interruptive, there is a favorable window

of opportunity (optimal moment) for digital nudges to be delivered [33, 35].

The above observations lead to the following hypothesis:

H3: Delivering feedback nudges when launching a social media app does

not negatively impact usability of the intervention

In terms of ethics, Thaler [36] proposed a set of design guidelines that
should be used to design, what he called, nudges for good. Nudges should
be (1) transparent, (2) easy to opt-out, and (3) designed with the well-being
of the user in mind [37]. Transparency can be understood both as the goal of
the nudge, which should not be deceitful or obfuscated and the mechanism
of the nudge through which it operates [16]. This second aspect involves
transparency about data usage and privacy. Looking at transparency in the
context of digital detox app research, ndings suggest that even though the
goal of these apps is transparent and positive as these apps are designed to

promote digital well-being, i.e., reducing digital overuse and addiction [38],
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recent experiments have shed light on the key reason for users' reluctance
towards digital well-being / digital detox apps: privacy [16]. Digital detox
solutions compromise users' data privacy [17].

Opting out easily means that users should have the autonomy to follow
the nudge or decide not to follow it [16]. However, the person receiving
a nudge is often unaware of the nudge or psychological mechanisms that
choice architects use [39]. In short, an individual's personal autonomy is
threatened when the re ective or deliberative processes of decision-makers
are ignored. Second, there is no easy way to reverse the effects of a
nudge [40]. For instance, inertia and status quo bias contribute to the ten-
dency of users not to alter their default settings even though it is relatively
inexpensive to do so [40]. The well-being of users should be the central focus
for nudging and not the well-being of the designer [16]; however, even with
noble intentions, who is to decide what is in the best interest of users [12]?.
One approach to overcome the issue is to involve users in deciding to be
nudged for a particular goal. An approach that could overcome the risks of
ethics and usability is co-creation.

Prior research has shown that when individuals construct a product
themselves, even when the product is mediocre, they experience IKEA effect
l.e., increased self-agency [41]. Asself comes into play, individuals will
feel a richer sense of agency and hold more positive perception about what
they do [42]. In the context of HCI, Lukoff et al. [43] found that there is an
enhanced sense of agency when users have speci c intentions for how they
want to use a system. Similarly, the concept of co-creation has also been ex-
plored extensively in the context of consumer-company co-creation in which
customers design products based on pre-existing design tools provided by
the company [44]. Co-creation may increase the individuals' awareness of
being the creator of their product [45]. On the negative side, participation

in co-creation activities could also increase the perceived complexity of a
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product and thus impede its potential bene ts [46]. Nevertheless, we believe
the positive aspects will surpass the negative ones and thus we posit the

following hypotheses:
H4: Co-creation will lead to increased sense of agency
H5: Co-creation will lead to increased sense of accomplishment

In previous studies, users have reported concerns with privacy in the
context of digital well-being interventions. For instance, in a recent study
by Purohit, Barclay, and Holzer [47] a participant reported the following for
a digital nudging intervention “I did feel skeptical about letting a relative
alien add-on interfere with my Facebook." The process of co-creation will
most likely make the intervention transparent and the transparency of digi-
tal nudging intervention is crucial to design an ethical digital nudge [16]. We
assume that the transparency of the intervention and the sense of autonomy
will lead to decreased sense of privacy risk and privacy concern as privacy is
an essential aspect of digital well-being [48]. This leads to the two following

hypotheses:
H6: Co-creation will lead to decreased sense of privacy concern

H7: Co-creation will lead to increased sense of privacy

6.3 Co-designed Feedback Nudge

To co-design and build the digital feedback nudge, we employed Shortcuts
automation app on iOS. Shortcuts app is an app that allows users to program
a variety of tasks using simple visual commands without the need to master
any programming language. Shortcuts allows interaction with apps and con-
tent on iOS devices by allowing a user to pack, combine and execute a set of
instructions. For instance, a set of instructions can be triggered by various

events, such as when any third party app on the phone is opened or closed.
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FIGURE 6.1: Intervention Design

With this functionality it becomes possible to implement a timely feedback
nudge. In addition, the visual commands used to build the automation make
the instructions visible and accessible for inspection. Figure 6.1 illustrates a
feedback nudge designed using Shortcuts app that displays a noti cation
when a user opens Instagram indicating the number of times it was opened.
Figure 6.1.A shows the set of four instructions needed to program that nudge:
(1) the program gets the value of the variable holding the number of times the
app was opened, (2) this variable is incremented, (3) stored, and (4) the noti-
cation is triggered. Figure 6.1.B shows the setting of the event that triggers
the automation, i.e., when Instagram is opened. Figure 6.1.C shows the au-
tomation in action with a noti cation banner indicating the number of times
Instagram was opened. In terms of availability, Shortcuts automation app

comes pre-installed on recent Apple iOS devices.
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