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ABSTRACT 
Smoking is gradually becoming a concern for most people due to its harm to the lungs, heart, and immune system. 
Psychological approaches such as cognitive behavior therapy, cue exposed therapy, behavioral change techniques, and 
motivational interview, are mainstream to treat smoking addiction. However, relapse after quitting smoking is still a 
significant issue for conventional treatment. Virtual reality (VR) technology is gradually becoming a tool to facilitate 
behavior therapy toward smoking cessation, but it does not significantly increase the treatment's effectiveness. This 
paper analyses the potential effectiveness of VR-gamification in quitting smoking, and a literature review is used to 
analyze this topic. In this paper, the author proves that adding game elements to the treatment could promote the user's 
self-efficacy and motivation to quit smoking. With the flow features applied in the game, the user could have a sense of 
their ability compared to game difficulty. This would make the user feel that they are having fun and that they are 
engaged and challenged. It would therefore inhibit the user's dropout rate. Additionally, gamification should include 
personalization, social support, a meaningful frame, a user-centered design, and emotion and enjoyment to facilitate 
further intrinsic motivation to quit. 
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1. INTRODUCTION  

One of the major health issues concerning health 
scientists is the harm of smoking addiction, with various 
health problems such as lung disease, heart diseases, 
cancer, diabetes, chronic obstructive pulmonary disease, 
eye disease, immunological problems, and erectile 
dysfunction in males. Currently, over 16 million 
Americans are suffering from smoking-related diseases 
[1]. Long-term smoking could even cause preventable 
death. Data from Verywelmind shows that 7.7 million 
deaths worldwide result from smoking. CDC explains 
that smoking cigarettes may reduce smoker’s longevity 
by 10 years [1]. FDA reports that in 2015, around 70 
percent of smokers in America wanted to quit, and up to 
2018, nearly 55 percent of smokers had tried to quit, but 
less than 10 percent had quit completely [2]. 

Psychological interventions, such as cognitive 
behavioral therapy (CBT), cue exposed therapy (CET), 
behavioral change techniques (BCT), and motivational 

interview (MI), have been viewed as essential ways to 
treat smoking addiction, but these have a high relapse 
rate caused by withdrawal, craving, low adherence, high 
nicotine dependence, and a lack of smoking cessation 
aids. VR technology has proven to be a well-established 
supplemental tool to facilitate the assessment and 
treatment of smoking addiction as it simulates drug-
related cues and environments to induce craving. VR 
CET intervention has been investigated most extensively, 
and it has proven effective in recreating craving 
induction in a more life-like and compelling way than 
conventional interventions [3]. However, the 
effectiveness of other alternative interventions such as 
CBT and MI have remained controversial. This paper 
will discuss this topic through gamification with 
behavioral change, psychological outcome, and intrinsic 
motivation. This research suggests a novel development 
for behavioral therapists and game developers to design 
and apply a gamified strategy that will enhance the 
current digitalized addiction treatment for smoking and 
other kinds of dependence.  
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2. GAMIFICATION EMPOWERMENT 

Most recent findings show the potential effectiveness 
of gamified intervention in behavioral therapy combined 
with psychological coaching. This potential effectiveness 
could further be enhanced by adding game components 
to the treatment. A well-designed game could elicit 
participants' engagement in therapy by raising their 
intrinsic motivation, resulting in a higher treatment 
adherence rate and lower dropout rate than traditional 
therapy [4]. Therefore, the effectiveness of gamified 
intervention and therapy is an essential advantage over 

the higher dropout rate of conventional smoking 
addiction therapy. 

The gamification-based intervention takes advantage 
of the potential motivational interaction of a game, 
encouraging the user to complete the task more 
efficiently and enjoyably, which greatly empowers the 
user's adherence and engagement. As shown in Fig 1, a 
systematic meta-analysis shows that applying game 
components could generate motivational affordance, 
resulting in a psychological outcome and further 
facilitating behavioral change [5]. 

 
Figure 1 How motivational affordances lead to behavioral outcomes [5]. 

2.1 Gamification and Behavioral Change 

Cugelman states that gamification has proven 
components in common with behavioral change 
techniques, and they can be implemented in current 
digital health interventions by adding different 

reinforcements to make the interventions more socialized, 
interactive, innovative, and engaging [6]. He argues that 
his identification of the seven core components of 
gamification architecture (Fig. 2.) has a strong link to 
behavioral change strategies in a fun and playful way, but 
they are ignored in most of the literature [6].  

 
Figure 2 The persuasive architecture of gamification and its 7 persuasive strategies. 

2.2 Gamification and the Psychological 
Outcome 

Unlike behavior change intervention, one significant 
difference of the game principle is to use flow to form 
behavior, where people absorb and become engaged in a 
task that allows the user's capabilities to match the level 
of challenge in the game. As shown in Fig. 3, people do 
not have to feel bored if their capability is higher than the 
game’s level of difficulty, and they do not have to feel 
anxious if the game’s level of difficulty is beyond their 
control. This is important because when the challenge 
level matches the user's skill level, the user will feel a 
sense of absorption in what they are doing and therefore 
ensure the user's consistent engagement. This is always 
the goal of the game. 

 
Figure 3 Model of the flow experience [7]. 

2.3 Gamification and Intrinsic Motivation 

According to Fig. 4, research shows that gamification 
has promising effects in turning regularly assigned 
exercises into fun interactive games. In their paper, 
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Abdulrahman et al. suggest that gamified intervention 
could elicit the user's intrinsic motivation to a greater 
degree than non-gamified intervention. A systematic 
literature review by Joy et al. also indicates that seven out 

of 10 support the idea that gamification could raise the 
user's intrinsic motivation. The remaining three are not 
relevant to the research topic [8]. 

 
Figure 4 Findings and outcomes of articles that were rated 5/5 (n=10) [8]. 

Compared with the non-gamified group, the gamified 
group has a higher engagement driven by the game's 
motivational affordances, such as level progress, rewards, 
or virtual coins [5]. They suggest that the challenges 
divided into small pieces could enhance individuals' 
control beliefs and, therefore, have stronger perceived 
behavioral control (PBC) and self-efficacy.  

The self-determination theory demonstrates that 
gamification could instill a sense of intrinsically 
motivating competence in the user by showing the 
informational feedback of the game elements such as the 
achievements and rewards of the tasks [9]. The reward in 
the game serves as a conditional stimulus that could 
positively reinforce the desired behavior [5]. In contrast, 
the user could be frustrated by seeing the degree level 
degraded because of aversive behavior or smoking, 
which is known as aversive loss [5]. 

The goal-setting theory explains the individual’s 
intrinsic motivation from another angle, stating that 
gamification components such as degrees or levels of 
progress provide the individual with smaller but more 
immediate goals that the user can engage in to achieve 
and therefore raise the individual’s confidence about 
their capabilities in completing their tasks.  

An observational study from Nikita et al. explores the 
effect of gamification on self-efficacy and motivation to 
quit smoking by comparing the individual engaging in 
two different gamified smoking cessation apps. The 
smoking self-efficacy questionnaire is used to measure 

the participant's confidence in their capability to refrain 
from smoking. A total score ranging from 12 to 60 is used 
for each participant, with the higher score meaning 
higher self-efficacy. Additionally, the motivation to quit 
is measured by asking two items that are often used in 
most smoking cessation: “How important is it to you to 
give up smoking altogether with this attempt?” and 
“How determined are you to give up smoking with this 
attempt?” The participants were provided specific 
options to answer these two questions, and the total score 
range from 2 to 8 is used to measure the motivation. A 
higher score means a higher motivation to quit. 

As shown in Fig. 5, by conducting four weeks of 
observational study with 116 participants who completed 
the study, Nikita et al. found that the mean of participants’ 
motivation to quit increased to 4.4% after two weeks  
and 6.4% after four weeks of using the app, and the 
median of motivation to quit was at baseline after six 
weeks of using the app and seven out of four weeks of 
using the app. Additionally, the mean of self-efficacy 
increased by 10.67% after two weeks of using the app 
and 13.62% after four weeks of using the app. The 
median was also an uptrend pattern which was seven at 
baseline. It increased to 42.5 after two weeks of using the 
app and 44 after four weeks of using the app. They 
conducted a t test and found that the amount of difference 
in the mean of baseline and mid-study as well as baseline 
and end-study in both self-efficacy and motivations to 
quit and were statistically significant. 
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Figure 5 Self-efficacy and motivation to quit at baseline, midstudy, and end-study (n=116) [9]. 

3. ESSENTIAL COMPONENTS FOR 
GAME DESIGN 

3.1 Social Support 

The network also plays a crucial role in impacting 
PBC. The individual has stronger PBC and is more 
motivated to quit when he/she receives social support, 
which is essential in his/her psychological and physical 
well-being and helps prevent relapse after quitting 
smoking [10]. 

3.2 Personalization 

Although adding gamification to quit smoking may 
promote the user's motivation, one-size-fits-all (OSFA) 
gamification undermines the potential to elicit a user’s 
intrinsic motivation fully because everyone has different 
expectations in playing games and engaging in therapy. 
However, Luiz et al. suggest that multidimensional 
personalized gamification has a positive effect on 
promoting intrinsic motivation, explaining that 
personalized gamification designs could make the game 
components more suitable to a user’s preference, and this 
possibly explains why the individual perceives it as 
raised intrinsic motivation and need-supporting [11]. 
With the right psychological needs support, the user 
would have a higher autonomous motivation, which 
motivates the user to engage in a behavior consistent with 
the intrinsic goal [12]. This, however, cannot be 
generated in the OSFA [11]. 

3.3 Meaningful Frame 

How meaning is framed is another essential 
component of gamification engagement. The user would 
feel more value in an activity as they are engaging in a 

meaningful activity that supports his/her intrinsic interest, 
goal, or purpose because the user views such meaningful 
activity as intrinsic reward itself more likely to contribute 
his/her effort to it to create significance that may last for 
long [13]. 

3.4 User-Centered Design 

User-centered design should also be considered while 
designing gamification for quitting smoking. It is a user 
research process to understand the user’s needs and goals 
in multidimensions, which needs to be taken into 
consideration in every step of gamification design. A 
well-established user-centered design may further induce 
an individual’s intrinsic motivation to quit smoking [14].  

3.5 Emotion and Enjoyment 

The hedonic quality of the gamification is gradually 
becoming a crucial component of enhancing the user’s 
experience of quitting smoking. Behavior formation 
consists of the consequence of the behavior that is 
performed, so if the user feels a joy in use as he or she is 
using the product to quit smoking, he or she will be more 
likely to use the product again in the future. Torben et al. 
argue that the interface of gamification should be 
considered more for creating positive emotions in the 
design process to maximize usability, suggesting that 
positive experiences such as pleasure, enjoyment, and 
fun, should be created to relate the user’s satisfaction as 
he or she is engaging in smoking cessation through such 
an interface [14]. 

4. DISCUSSION 

Through the systematic literature review, the author 
found that gamification is associated with increased 
intrinsic motivation and self-efficacy, which is generated 
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by a participant’s frequent engagement in gamification 
features.  

Gamification has been proven a common element 
shared with health behavioral change techniques. 
Behavior may be changed through digital interventions 
via gamification principles in consideration of flow, 
reward, socialization, and how to use innovative 
techniques to make digital interventions more engaging 
and fun. This significantly increases participants' self-
efficacy, considerably elevating the participants' 
competence in the game and confidence in their ability to 
quit smoking. With a game design that is based on 
personalization, user-centered design, emotion and 
enjoyment, meaningful frame, and flow, the individual 
may be more likely to engage in gamification, and with 
consistent engagement in gamification, the user's 
intrinsic motivation may be significantly increased, 
indicating that participants may experience higher self-
determination and significance in successfully quitting.   

5. CONCLUSION 

Gamification shares the same behavioral change 
techniques as the psychological principles of behavioral 
change or modification. This validates the effectiveness 
of engaging gamification to reach the goal of behavioral 
change. However, one significant difference is that flow 
is widely used in the game to form the behavior, and the 
application of flow greatly ensures that the user feels that 
he or she is experiencing fun, is engaged, and is 
challenged while playing the game. 

In addition, the effectiveness of gamification on 
quitting smoking is associated with intrinsic motivation 
and self-efficacy. The more consistent the engagement 
with gamification for smoking cessation, the higher the 
self-efficacy and motivation to quit. Essential 
components such as personalization, social support, user-
centered design, meaningful frames, and emotions and 
enjoyment determine the user’s engagement and 
consistency in the use of gamification.  

However, research on the application of VR 
gamification to assist in smoking cessation is limited. 
Thus, the effectiveness of VR gamification is still 
unknown. Based on the validated effectiveness of 
gamification on smoking cessation and the current 
application of VR in treating smoking addiction, more 
research and experiments in VR gamification for quitting 
smoking are needed to examine its potential 
effectiveness.  
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