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Abstract. Digital addiction is becoming a prevalent societal concern and persua-
sive design techniques used in digital platforms might be accountable also for the
development and maintenance of such problematic behavior. This paper theoret-
ically analyses the relationship between persuasive system design principles and
digital addiction in light of theories on behavioral and substance-based addic-
tions. The findings suggest that some of the persuasive design principles, in spe-
cific contexts, may trigger and expedite digital addiction. The purpose of this
paper is to open a discussion around the potential effects of persuasive technol-
ogy on digital addiction and cater to this risk in the design processes and the
persuasive design itself.
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1 Introduction

Digital addiction (DA) has emerged as an important research topic over the past few
years due to its rising prevalence and public concern about the harmful consequences
of excessive use of digital devices and services [1]. While there is no agreed definition
or diagnostic criteria for digital addiction, different types of DA such as the internet,
social media, and gaming addiction have started to be used and approaches to treat them
were proposed [2,3]. For example, Internet Gaming Disorder is stressed within the Sta-
tistical Manual of Mental Disorders (DSM-5) for further research [4]. In 2018, the
World Health Organization recognized gaming disorder in its International Statistical
Classification of Diseases [5].

Despite the lack of a common framework, research suggesting similarities between
DA and behavioral and substance-based addictions [6-8] enabled articulating DA
through four main conceptualizations. The first focused on time spent on the device
and/or platform and the usage style [9]. The second defined DA through DSM-V diag-
nostic criteria either within compulsive-impulsive spectrum or behavioral addiction
[8,10-12], which included symptoms like preoccupation, mood modification, conflict,



tolerance, and withdrawal. The third defined DA through negative consequences
brought to the subject’s life [13] and the fourth defined DA as just a symptom of other
more profound psychiatric conditions [14]. While such conceptualizations provide a
general understanding of DA, the focus on symptoms in explaining DA limits the dis-
cussion to the individuals. As addiction is an interwoven connection developed with an
entity, the nature of the entity also has an influence on the addictive behavior. This is
especially true for DA, as the interactive, intelligent, and personalized nature of digital
media make it more possible to attract attention and trigger and reinforce a problematic
relationship with it [15]. Hence, software design shall be also studied when studying
DA.

In the last two decades, the world economy started to move from a materials econ-
omy to an attention economy establishing a market where individual attention is a val-
uable resource [16]. As human attention is limited, interactive online platforms started
to employ immersive and persuasive design techniques to engage users and increase
business profit [17]. The use of persuasive design techniques in such platforms raised
ethical concerns arguing whether software-mediated persuasion without user informed
consent is ethical [18]. Moreover, it is argued that persuasive design techniques in-
tended to increase user engagement or ease task completion for users may also be re-
sponsible of excessive usage and in some instances DA [15,19,20].

Understanding the relationship between DA and persuasive design techniques re-
quires an investigation that goes beyond analyzing DA symptoms. That is, one needs
to look at the etiological factors that give rise to addictive symptoms in the first place
to see whether persuasive design techniques tap on similar mechanisms. Persuasive de-
sign techniques are designed to prompt behavioral, cognitive, psycho-social, and other
psychological mechanisms to change a person’s attitudes and behavior and, while doing
so0, they may trigger or expedite mechanisms related to addictive behavior. In this paper,
we provide a concise review of theories of addiction (Section 2) and persuasive design
principles [21] (Section 3) and the contribution of these principles, in certain contexts
of use, to hosting and expediting DA and adding to the underlying causes and symptoms
of it (Section 4). Finally, we discuss the findings and present directions for future work
(Section 5).

2 Theories of Addiction

Many theoretical approaches and models have been proposed to explain the develop-
ment, maintenance, and relapse of addiction. For a collection of reviews, see the work
in [22-25]. Each approach highlights different underlying mechanisms in explaining
addiction, and there is no single explanation dominating the field [22]. Moreover, the
proposed theories and models are not mutually exclusive such that underlying mecha-
nisms highlighted in one can be interrelated with another [24]. This view then suggests
that the appearance and maintenance of addiction is a consequence of many integrated
mechanisms, in which biological, personal, social, and environmental factors work to-
gether [23].

Since DA is argued to show similarities with behavioral and substance-based addic-
tions [6-8], determining the etiological factors of addictive behavior can provide a good



basis to compare between persuasive systems design principles and DA. Accordingly,
we searched the literature for theories in addiction and grouped them under different
categories. For the purpose of this paper, we grouped the theories according to eight
factors contributing to addiction: biological, predisposition, learning, decision-making,
motivation, self-regulation, psycho-social, and contextual. Due to space limitation, a
summary is provided for each theory group.

Biological Theories. These theories postulate that addiction is mainly a ‘brain dis-
ease’ which results from a disorder in dopamine reward circuit and other circuits in-
volved with conditioning, motivation, and executive functions [26]. It has been shown
that drug ingestion activates similar reward circuits in the brain as natural rewards. The
fast increase in neurotransmitters caused by drug intake compared to natural rewards
may impair reward sensitivity to natural rewards and cause substance dependence [27].
While activation in the reward circuit helps explain initial drug-taking, activation in
neural circuits related to motivation, memory, and executive functions help explain
compulsion [28]. It has been suggested that improper regulation of dopamine and other
neurotransmitters in the neural system reinforces learned associations, enhances the re-
warding and motivational value of the substance, and reduces inhibitory control and
this, in turn, leads to compulsivity and impulsivity [26].

Predisposition Theories. Individuals may hold certain dispositions which may in-
crease their probability of developing addiction [29]. For example, genetic vulnerability
could also arise from comorbid addictive disorders and psychiatric disorders [30] sug-
gesting common causation such that the risk factors that give rise to each disorder may
be related [31]. Certain personality traits such as approach-related traits that are asso-
ciated with sociability, sensation seeking, and impulsivity or avoidance-related traits
associated with neuroticism [29], stressful life experience [32], low life satisfaction
[33], and socio-demographic characteristics such as education level, occupation, in-
come level [34] may all have an influence on increasing the likelihood of developing
addictive behavior.

Learning Theories. Addiction may arise as a learnt behavior through associations
made between cues, reinforcements, and responses or through observing others. Ac-
cording to classical conditioning [35], addiction can be explained as a learned response
produced when two stimuli are associated together. Addiction develops when the pos-
itive-reinforcing value of substance stimuli is implicitly associated with environmental
stimuli as it predicts drug ingestion. Operant conditioning, on the other hand, explains
addiction as a learned response produced when an association is made between a be-
havior and its outcome [36]. In time continuous pairing of addictive behavior and the
positive outcome may cause the act to become automatic, hence once a goal-directed
behavior may turn into a habit, an unconscious response which is no longer linked to
the value of the outcome [37]. According to social learning theory, addiction is a
learned response produced by observing others [38]. Addiction develops when one as-
sociates with peers that show addictive behavior, holds a positive definition of and a
positive attitude towards addictive behavior, anticipates positive outcomes as in physi-
ological effects and reaction from others, [39,40].



Decision-making Theories. Theories on decision-making suggest that individuals
decide to engage in addictive behavior, and they base these decisions on cognitive pro-
cesses. According to the dual-process theory [41], two different types of processing
underlie decision-making: the intuitive which is the fast processing based on (heuris-
tics) mental shortcuts, and the rational which is the slow processing based on reflective
and deductive reasoning. While intuitive processing saves time and effort in decision-
making, its heavy reliance on heuristics and its unconscious nature makes it susceptible
to biases. From this perspective, addiction might arise from information-processing bi-
ases that favor the addictive behavior [42]. For example, Field et al. [43] showed that
participants with high levels of cannabis craving were prone to attentional bias, that is,
they were showing elevated attention to cannabis cues. Rational decision-making on
the other hand is based on analytical processes where decision-makers come to a deci-
sion by calculating the cost and benefits of possible options and choose the one that is
in their best interest [44]. The term rational here does not imply rationality but suggests
that higher-order cognitive processes are involved in coming to that decision. From this
perspective, addiction might arise when individuals deliberately assign more value to
events that are closer in time while being fully aware of the consequences of the addic-
tive activity in the short and long terms [45]. They may also do that due to missing or
incorrect information [46], and when they rationalize their actions and beliefs in a way
that favors addictive activity [47].

Motivation Theories. Motivation theories state that addiction may arise due to sub-
stance dependence serving as a method to fulfil different motives. Three different mo-
tives dominate the literature, (i) achieving pleasure [48], (ii) a means of self-medication,
relief distress, meeting pre-existing psychological needs [49,50], and (iii) fulfilling di-
verse needs such as social identity [51].

Self-regulation Theories. Self-regulation theories state that actions are goal-di-
rected and feedback-controlled such that individuals exert self-control to override im-
pulses and manage their behaviors [52]. In this light, it is suggested that addiction arises
from a deficiency in self-control where sub-functions of self-control such as goal set-
ting, self-monitoring, and action planning are individually or collectively impaired
[53,54]. One might be less likely to self-regulate against addiction if they hold conflict-
ing goals (e.g. I don’t want to be an addict versus I want to enjoy another drink), favor
gratification goals over self-relevant goals [53], if they cannot monitor their consump-
tion level due to internal distraction or external distractions [55], if they cannot translate
their intention to quit to proper action plan [56] and if they do not believe that they are
capable of resisting drinking [57].

Psycho-social Theories. Psycho-social theories state that addiction may arise as a
result of social connection and social influence [58]. People try to conform to social
norms in order to secure social gains and avoid social losses [59] and two types of social
norms influence behavior. The first is descriptive norms, the perception of how fre-
quently the behavior is conducted by others and the second is injunctive norms, the
perception of approval or disapproval of the defined behavior by others [60]. In this
light, addiction may arise from the perception of a high frequency of addictive activities
conducted by others and perceived approval of addictive activities within social settings
[61]. The concept of identity, a person’s sense of who they are could also be a facilitator



of addiction [51]. Individuals with unmet identity needs may try to construct a sense of
self by identifying with addictive activities due to its promise of belonging and respect.
Moreover, increased consumption serving to meet identity needs may in time facilitate
the individual to identify with the addict role [62].

Contextual Factors Theories. Theories on contextual factors state that vulnerability
to addiction can be amplified by broader social environmental factors [63]. These fac-
tors could be grouped into three categories: micro-system and community factors, me-
dia and advertising factors, and policy and legislation factors. Each factor’s influence
on the development of addiction may be direct or indirect and is mainly mediated by
the individual’s characteristics [64]. Moreover, the contextual factors may work on
their own or reinforce each other. For example, advertisements on alcohol could rein-
force the social norms of drinking.

3 The Persuasive System Design

It has been suggested that user behavior in digital environments can be guided by per-
suasive systems which are defined as “computerized software or information systems
designed to reinforce, change or shape attitudes or behaviors or both without using co-
ercion or deception” [21]. Systems can persuade users through both human-computer
interaction and computer-mediated communication in which persuasion occurs through
other people using the system. Within their persuasive system design (PSD) model,
Oinas-Kukkonen, Harjumaa [21] define four categories of design principle which ena-
ble a system to be persuasive at an operational level. These include (i) primary task
support, design principles that support and ease conducting activities such as reduction
and personalization, (ii) dialogue support, design principles that support the achieve-
ment of goals while using the system such as praise, rewards and reminders, (iii) social
support, design principles that enable motivating certain action through social influence
such as social learning and competition and (iv) system credibility support, design prin-
ciples that make the system more trustworthy, thus more persuasive such as authority
and third-party endorsement.

4 Persuasion and Digital Addiction

In this section, we analyses the association between PSD principles and DA in light of
addiction theories discussed in Section 2. We define DA as relationships with technol-
ogy that meets the diagnostic criteria of behavior addiction (conflict, tolerance, with-
drawal symptoms, salience, and relapse) and associated with harm to the person’s life.
Such a relationship with technology may lead to a usage characterized by being obses-
sive, impulsive and excessive under the effect of immersion and pressure. This relation
can be facilitated through the design and can be analyzed through the addiction theories.
Here we have focused on the PSD principles and studied them in light of addiction
literature for their potential to facilitate such a relation whether directly or indirectly.
We made an argument about an association between DA and PSD when we found
literature to support it. Hence, we do not claim our pairing is comprehensive or that the
association we depict is a confirmatory evidence. Our purpose is to shed light on the
potential of PSD principles to facilitate DA in certain conditions related to users and



their context. In reporting the relationship between PSD principles and DA, we differ-
entiated between PSD principles that can be seen themselves as triggers for DA, on one
hand, and design principles that can act as facilitators through triggering other cyber
behaviors leading to DA. In addition, we considered both addictive actions, i.e. impul-
sive and hasty cyber actions and addictive behavior in terms of attitudes and habits
towards technology. The findings are summarized in Table 1.

Table 1. PSD and DA relationship

PSD Design Principles Theories of Addiction
Primary Task Support
Reduction BT, SRT, LT, DMT
Personalization SRT
Dialogue Support
Praise LT, MT
Rewards BT, LT, DMT
Reminders SRT, LT, PST
Suggestions LT, DMT
Liking DMT
Social Support
Social Learning LT
Social Comparison PST
Normative Influences PST
Cooperation PST
Competition PST
Recognition PST
System Credibility Support
Authority PST
Third-party endorsements CFT

BT: Biological Theories. LT: Learning Theories. DMT: Decision-making Theories. MT: Motivation The-
ories. SRT: Self-regulation Theories. PST: Psycho-social Theories. CFT: Contextual Factor Theories.

4.1  Primary Support

Reduction. A system that reduces effort that users expend with regard to performing
their target behavior may be more persuasive.

Biological Theories and Self-regulation Theories: Diminished Self-control. One way
the reduction principle could directly relate to DA is through the concept of self-control.
Neuroimaging studies showed that addicted individuals had significantly reduced ac-
tivity in brain regions involved in self-control on tasks that involve response inhibition
[65]. Similarly, self-regulation theories explained addictive behavior through one’s in-
ability to override impulse [66]. Thus, reducing the steps needed to perform an action
may worsen an individual’s ability to restrain from performing the action. For example,
the ability to link one’s credit card to his Android account may reduce the hassle of
payment for content within freemium games to a single click. Such reduction principle
can increase the likelihood of failing to suppress automatic buy responses and result in
large debts, personal distress, and interpersonal conflict [67].



Learning Theories: Strengthened Cue-Outcome Association. Because reduction re-
duces the steps between cue and outcome, the increased proximity between the two can
strengthen their association [68]. For example, the appearance of camera icon and ease
of access within social media platforms reduces the effort to post photos. Thus, once a
person is triggered by an external or internal cue, the ease in taking the action can pos-
sibly strengthen the association between posting photos and earning reward in the form
of likes. The strengthened association in return can increase the likelihood of repeating
the behavior. This example is supported in [69] where the reward and speed of reward
play role in forming gambling addiction.

Decision-Making Theories: Biased Decision-making. Reducing the steps in taking an
action may speed up the decision-making process. In such cases, individuals may rely
on intuitive processing as heuristics allow fast decision-making [41]. However, intui-
tive processing may make individuals prone to cognitive biases [70]. Biases such as the
illusion of control (thinking one can influence the occurrence of an event) and gam-
bler’s fallacy (thinking one can predict the probability of an event) are found to be
related to excessive gambling [71].

Personalization. A system that offers personalized content or services has a greater
persuasive capability.

Self-regulation Theories: Diminished Self-control. Personalization may have an indi-
rect relation to DA through the concept of self-control. Optimizing feeds based on in-
dividual interests may encourage individuals to continuously scroll through content and
the spontaneous joy experienced while doing so may create a flow experience [72,73].
The authors in [74] demonstrated that people with low self-control are more likely to
experience greater flow and more likely to be addicted to the internet, mobile phones
and video games. Since flow experience is associated with low self-control [74] provid-
ing a personalized content may then arguably tamper an individual’s ability to apply
self-control and this can, in turn, have an indirect effect on excessive usage.

4.2  Dialogue Support

Praise. By offering praise, a system can make users more open to persuasion.

Learning Theories: Reinforcement. The praise principle which can be in the form of
word, image, symbols or sound may act like a positive reinforcement as it acknowl-
edges the progress that has been made [75]. While one cannot argue the use of praise
will directly lead to DA, sound and music used at online gambling and potentially gam-
ing platforms such as encouraging statements, cheers, and claps may contribute to pos-
itive feelings about play and reinforce further rounds and hence loss of control over the
play [69].

Motivation Theories: Fulfilling a Heterogenous Need. Praise may also have a negative
effect on individuals who overuse digital platforms to promote their self-esteem [76].
For example, authors in [77] suggested that excessive gameplay may result from asso-
ciations made between self-worth and an avatar’s achievements. Thus, having the op-
portunity to promote self-esteem through the praises on the avatar may act as self-med-
ication and prompt excessive play.



Rewards. Systems that reward target behaviors may have great persuasive powers.

Biological Theories: Dopamine Hit. Reward principle is believed to be one of the core
factors in the development and maintenance of DA. Reward principle is thought to act
directly on reward centers in the brain [78]. Each time a reward is received in the form
of likes, game points, digital coins, the dopamine circuits in the brain get stimulated
resulting in an increase in dopamine release along with other neurochemicals. In time
the circuits become habituated to the dopamine, producing a need for higher stimulation
which results in increased interaction with digital platforms [79]. This resembles the
tolerance symptom of substance based and behavioral addictions.

Learning Theories: Reinforcement. Digital platforms provide multiple rewards in dif-
ferent forms and the association made between use and the positive outcome makes
interaction with digital platforms more likely. For example, social approval attained
within virtual gaming platforms may act as a social reward further reinforcing the be-
havior [77]. The reinforcing power of digital rewards increases if the rewards are de-
livered on a variable ratio schedule which has been proven to be effective in the gam-
bling industry [80]. Rewards in digital platforms such as likes, mentions, game points
represent an example of variable-ratio reinforcement due to their unpredictable nature
of occurrence. The variable-ratio schedule of such rewards then promotes a high rate
of usage as users aim to receive more positive outcomes [81].

Decision-making Theories: Cost-Benefit Analysis. According to reflective decision-
making theories, individuals apply cost-benefit analysis and select behaviors that are
aligned with their self-interest [45]. While doing such analysis it is believed that indi-
viduals do temporal discounting in which they assign greater value to events that are
closer in time and assign a lower value to future events. While such a tendency is gen-
erally not seen as irrational and problematic, problems may arise when the discounting
curves get steeper which is typical in addiction [82]. Thus, the presence and the appeal
of rewards in digital platforms may contribute to individuals assigning greater value to
experiences they have in present, without focusing much on the negative effects in the
long run, e.g. reduced academic performance.

Reminders. If a system reminds users of their target behavior, the users will more likely
achieve their goals.

Self-regulation Theories: Diminished Self-control. Visual and/or audio alerts may act
as external triggers and disrupt individuals from their primary goals making it difficult
for them to disengage from digital platforms [83]. Notifications of friend requests, chat
messages or comments may hinder self-regulation and this, in turn, can result in loss of
control and preoccupation with digital platforms [84]. Preoccupation is one of the main
symptoms of behavioral addiction [85]. However, the relationship between notification
principle and DA is not as direct, as on the contrary notifications can also reduce pre-
occupation and repeated checks to see whether one received a new message or alert
from the platform.

Learning Theories: Cue to Act and Reinforcement. The learned associations between
signals and behavior may lead to habit formation such that signals trigger automatic
responses without the awareness of the individual [86]. According to Fogg [87] one of
the three important ingredients to initiate behavior is trigger. Thus, in the context of



digital platforms, notifications may act as triggers that cue an action [88]. Notifications
may also act like rewards as they are delivered with variable-ratio reinforcement. Each
time a notification is received, a positive expectation may be linked to it causing a
“high”. If the expectation is not met, this might cause a craving for more [81]. This
mimics the relationship between variable-ratio reinforcement on slot machines and ex-
cessive gambling [80].

Psycho-social Theories: Social Pressure. Messages and notifications may also be indi-
rectly linked to DA in cases where notifications are received from significant others. In
a time where constant connection has become a social norm [89], notification signaling
messages from others can make the receiver obliged to respond immediately so that
they are not seen in a bad light [90]. As a result, this social pressure might cause people
to be preoccupied with social media platforms and neglect their other priorities. The
ubiquity of networks that enables notifications to be received wherever and whenever
also has the potential to increase this pressure. While social media messaging features
such as delivery and read reports and the two ticks indicating that, may help reduce
such preoccupations, in some contexts they might worsen the situation e.g. when the
sender gets anxious if the receiver reads the message but does not reply [91,92].

Suggestion. Systems offering fitting suggestions will have greater persuasive power.

Learning Theories: Cues for Act and Reinforcement. Just as notifications, suggestions
may act as cues for action. While reminders are more about predefined tasks, sugges-
tions are more about exploration and new actions. Consequently, algorithmic sugges-
tions optimized by data characterizing individual interest may promote prolonged dig-
ital consumption where success in previous suggestions reinforces further user engage-
ment [93]. Moreover, in addition to the content, the timing and framing are significantly
important for the success of suggestions and can be highly optimized through the power
of usage data and Al [94].

Decision-making Theories: Biased Decision-making. Artificial intelligence (Al) expla-
nations provided with system suggestions for the purpose of transparency may also in-
directly relate to DA. Presenting personalized explanations or explanations that use so-
cial proof for content suggestions may trigger biases that favor the addictive behavior.
For example, explanations expressing why a video content is suggested (e.g. because
your friends viewed it or because your age group viewed it) may activate bandwagon
bias [95] which is a mental shortcut for acting in compliance with others and this can
imply the correctness of prolonged engagement.

Liking. A system that is visually attractive for its users is likely to be more persuasive.

Decision-making Theories: Biased Decision-making. According to Cialdini [96] liking
is one of the six persuasive strategies that can be used to influence and persuade people.
One way liking might persuade people is through activating the halo effect bias which
is a mental shortcut for judging a trait, e.g. look and attractiveness, in a good light [97].
Similar to the influence of attractive presentation of alcohol through advertisements and
product placements [98], visually attractive software, e.g. the online gambling products,
may trigger such bias and motivate engagement [99]. In support of this argument,
Vaghefi et al. [100] stated that system design which is visually attractive is one of the
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causes explaining prolonged use which suggests a potential indirect link between liking
principle and DA.

4.3 Social Support

Social Learning. A person will be more motivated to perform a target behavior if they
can use a system to observe others performing the same behavior.

Learning Theories: Social Learning. Social learning principle may indirectly relate to
DA as being able to observe the relationship between other people’s actions and related
consequences may reinforce one to model similar behavior to acquire similar outcomes
[101]. The authors of [102] found that individuals with game addiction were friends
with people who also showed excessive gameplay and suggested that DA could be a
result of modelling deviant peers. For example, observing social media influencers get-
ting attention and affection from followers in the form of likes and shares may reinforce
others to imitate similar online activity for social reward and this learnt behavior may
transform into excessive social media use in time.

Social Comparison. System users will have a greater motivation to perform the target
behavior if they can compare their performance with the performance of others.

Psycho-social Theories: Social Comparison: The use of social comparison principle
within digital platforms enable individuals to learn about other people’s abilities and
performances. Such information may increase the likelihood of DA especially for indi-
viduals who are high on social comparison orientation (SCO) [103,104]. Because dig-
ital platforms are novel platforms with endless social comparison information, individ-
uals high on SCO who base their self-evaluation on comparisons with others may spend
longer hours in such platforms than intended in an attempt to decrease the uncertainty
they feel regarding their self-concept [103].

Normative Influence. A system can leverage normative influence or peer pressure to
increase the likelihood that a person will adopt a target behavior. Provides normative
information on the target behavior.

Psycho-social Theories: Normative Influence: This principle may indirectly relate to
DA through descriptive norms and injunctive norms as people choose to behave in ways
that are common and seen appropriate [60]. For example, Netflix’s Top 10 most-
watched video list within your country, updated regularly, can reinforce further usage
as descriptive norms and may be seen as implying correctness of the behavior of watch-
ing more content. This influence could be coupled with social comparison, in which
individual’s asses themselves by how well their actions fit with others. In the Netflix
example, this could refer to how up to date the user feels compared to his/her peers in
terms of knowing the latest movies and documentaries. Another way normative influ-
ence principle may have a moderate effect on DA is through injunctive norms which
refers to the perception of approved behaviors by others [105]. Injunctive norms act as
building blocks of social relationships [60] and because digital platforms enable people
to observe and interact with each other, injunctive norms could be easily formed and
transferred in this medium. For example, peer pressure on excessive internet usage and
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fast responses may reinforce others to comply with the behavior. This is because not
complying with expectations may mean loss of connection with peers [106]. As a result,
digital interactions can become a salient part of the individual’s life and dominate their
minds.

Cooperation. A system can motivate users to adopt a target attitude or behavior by
leveraging human beings’ natural drive to cooperate.

Psycho-social Theories: The Need to Belong and Peer Pressure: Cooperation principle
introduced in some digital platforms may indirectly relate to DA as it generates user
commitment to others online. For example, in massively multiplayer online role-play-
ing games (MMORPG) cooperation with others is essential to progress as some mis-
sions are designed to be accomplished by group work [107]. Thus, the feeling of re-
sponsibility to the group and the peer pressure may reinforce gamers to play more and
increase their playtime [12,108]. Such a feeling of responsibility may cause preoccupa-
tion with the virtual world and increase individual’s likelihood of giving up offline ac-
tivities. This is supported by participant responses in [12] who felt committed to their
friends and could not leave them alone in accomplishing a game task.

Competition. A system can motivate users to adopt a target attitude or behavior by
leveraging human beings’ natural drive to compete.

Psycho-social Theories: Normative Influence and Comparison: Competition is based
on self-progress in which individuals are driven by a unidirectional upward push to
meet target performance and/or protect one’s authority against others [109]. Accord-
ingly, the presence of information on the number of likes, followers on social media
platforms, or points, and achievements through badges of leader boards in games may
trigger social comparison and encourage competition. Moreover, certain personality
traits such as extraversion, assertiveness [110] and narcissism [111] may make individ-
uals prone to competition and increase their engagement with digital platforms. In sup-
port, participants in [112] stated that they viewed competition as trigger for addiction.

Recognition. By offering public recognition for an individual or group, a system can
increase the likelihood that a person/group will adopt a target behavior.
Psycho-social Theories: Identity: The use of the recognition principle at digital plat-
forms may indirectly relate to DA especially for individuals with low self-esteem. This
is because individuals with low self-esteem might be using digital platforms to promote
and enhance their self-concept which they find harder to do at offline settings [77,113].
Thus, the respect and reputation that these people receive from social media and gaming
platforms in the form of likes, points, awards may help individuals to avoid negative
feelings and satisfy their self-esteem needs which in turn can explain their overuse.

4.4 System Credibility Support

Authority. A system that leverages roles of authority is more persuasive.

Psycho-social Theories: Normative Influence. Influencers can be perceived as authority
figures of social media platforms and promotions run by these platforms (e.g. YouTube
Creator Awards) may encourage such perception. Technology companies can rely on
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celebrities and influencers for promoting new features in the apps and games which can
act as a trigger for using them by users in a hasty style and without thinking of conse-
guences. For example, when live streaming is presented with a demo showing a celeb-
rity using the features, concerns like privacy and risks become lesser in comparison to
the normative influence that demo has created.

Third party Endorsements. Third-party endorsements, especially from well-known and
respected sources, boost perceptions on system credibility.

Contextual Factor Theories: Advertisements. Marketing activities may reinforce vul-
nerability to DA as over-use of digital experiences may be portrayed in a favorable way
through advertisements and product placements. This influence may come about in two
ways, first advertisements may reinforce popular culture norms and second advertise-
ments may act as cues for addictive activity [114,98].

5 Conclusion

The present paper is one of the first attempts to examine the relationship between per-
suasive design techniques and DA. From the discussion, we can hypothesize that cer-
tain PSD principles such as reduction, reward and social comparison may have a more
direct effect on DA and other principles such as personalization and liking may have a
more moderating effect. However, the differentiation made between direct and moder-
ating effect of PSD principles should be treated as hypotheses that need to be addressed
in future research. Overall, the purpose of this paper is not to argue causation but rather
to open a discussion around the potential effects of PSD principle on DA in certain
context and modality of usage. The paper does not discuss whether PSD principles trig-
ger, worsen or contribute to DA. It is also possible that the relationship between per-
suasive design techniques and DA might also be explained by additional factors given
that the digital products hold unique characteristics in comparison to addictive sub-
stances, e.g. their intelligent, interactive, personalized, and real-time nature. Neverthe-
less, analyzing the potential role of persuasive design in triggering and/or expediting
DA from the lens of addiction theories is a start to discuss behavioral, cognitive, psy-
cho-social, and other psychological mechanisms that may be involved in the develop-
ment and maintenance of addictive behavior in the digital space. Identifying such mech-
anisms can also facilitate developing frameworks to design for responsible addictive
technology through proactive (e.g. psychometric tests) and reactive measures (e.g. self-
regulation tools).
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