
Towards Encouraging a Healthier Lifestyle
and Increased Physical Activity – An App
Incorporating Persuasive Design Principles

Sunny Ladwa1, Tor-Morten Grønli2, and Gheorghita Ghinea1,2(&)

1 Brunel University, Uxbridge UB8 3PH, UK
sunnyladwa90@gmail.com, george.ghinea@brunel.ac.uk

2 Westerdals Oslo School of Arts, Communication and Technology,
Oslo, Norway

tmg@westerdals.no

Abstract. The number of young adults becoming overweight leading to obesity
is on an unceasing rise. Attempts have been made to tackle this epidemic
throughout the UK through varied technology platforms including video games
and more recently through ubiquitous mobile applications. With a significant
increase of smartphone usage, mobile applications have become the ideal plat-
form to reach out to young adults. This paper addresses the obesity epidemic and
the fundamental value of healthy living through the development of an app which
encourages eating a balanced diet and particularly increasing the time spent
exercising by incorporating it into an individual’s daily routine. It focuses on
tackling the common barriers currently preventing individuals from increasing
their level of physical activity and aims to provide a solution to the problem
domain by implementing persuasive design principles, models and frameworks
in an android mobile application to successfully change or modify behaviors and
attitudes within young adults to increase the time spent on exercise and a healthy
lifestyle.
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1 Introduction

One of the most common health concerns in the UK is related to obesity and being
overweight, which results in poor quality of life, illnesses and even resulting in mor-
tality. Obesity is a condition where a person accumulates a vast amount of body fat that
negatively affects an individual’s health and in which weight has been gained to the
point of seriously endangering one’s health. There has been a significant increase in the
proportion of the UK population who are now categorized as overweight or obese, with
27% of adults classed as obese and a further 36% who are overweight, making a total
of 63% who are either overweight or obese [36]. The impact of obesity is so severe that
a recent study claims that being overweight can cut life expectancy between 1–10 years
[20]. Consequently, failing to address the obesity epidemic will place an even greater
burden on the UK’s National Health Service resources with an existing cost of
approximately £6.1billion in 2014–2015 alone. The annual spend is currently on an
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upward trend and according to Public Health London, the UK-wide NHS costs attri-
butable to overweight and obesity are projected to reach a staggering £9.7 billion by
2050, with wider costs to society estimated to reach £49.9 billion per year which will
continue to rise to treat overweight and obesity related health problems [36]. Obesity is
a serious health implication that in fact can easily be prevented with a balanced diet and
regular exercise.

Smartphones are ubiquitous and with an increase in usage amongst young adults
has led to mobile phones being considered as a necessity. A study conducted by Statista
in 2017 reports that the main smartphone owners are aged 16–24 with a confounding
96% of market share [43]. This in turn has led the younger generation to use their
smartphones for all their daily activities from shopping online, communicating with
friends and family to playing games. The sheer popularity and ease of access to
smartphones has resulted in numerous developments of mobile applications within the
Mobile-Health (m-Health) division with it being the fastest-developing sector, with
over 100,000 health applications (apps) currently available [13, 15, 31, 41, 42]. Fur-
thermore, the concept of changing an individual’s behavior using mobile applications
has become the optimal choice to increase obesity prevention awareness, additionally,
with modern features integrated into mobile phones such as GPS and pedometers; it
provides the ideal platform to embolden exercise amongst young adults [12].

In order to introduce behavior change via technology, persuasive design principles
are becoming increasingly common in mobile applications. B.J Fogg was the first to
articulate the concept of ‘Captology’, a term used to describe the overlap between
persuasion and computers. Fogg [11] defines persuasive technology as ‘any interactive
computing system designed to change people’s attitudes or behaviors’ and has created
the Fogg Behaviour Model (FBM). This poses a question on how persuasive tech-
nology can be utilized to improve the lives of young adults through exercise and adopt
a healthier lifestyle

In addressing this issue, the aim of the study reported in this paper is to gain an
understanding of how persuasive design principles can be integrated in the form a
modern mobile application that encourages young adults to lead healthier lifestyle and
increase their motivation to exercise frequently. Accordingly, the structure of this paper
is as follows: Sect. 2 details work done in respect of obesity prevention, with a par-
ticular emphasis on approaches involving Information and Communication Tech-
nologies. Section 3 then presents the main principles behind the persuasive systems
design mode, whilst Sect. 4 details our contribution, namely PowerFIT, an app for
obesity prevention incorporating persuasive design principles. Lastly, conclusions are
drawn and opportunities for future work identified in Sect. 5.

2 Obesity and Its Prevention

Obesity amongst young adults is a key health concern due to its correlation with
chronic diseases such as type-2 diabetes, cardiovascular diseases, hypertension and
cancer. These in turn are primary drivers of healthcare costs, disabilities and cause a
decrease in life expectancy [45]. According to a study by the Public Health England,
recent estimates suggest over 62.9% of adults were overweight or obese of which
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67.8% were men and 58.1% women [36]. With a large proportion of the population
being classed as overweight, it is imperative to highlight the dangers of weight gain and
endorse increased levels of physical activity to prevent health and lifestyle complica-
tions. Additional studies also suggest that moderate weight gain from early to middle
adulthood is associated with significantly increased risk of major chronic diseases,
mortality and decreased odds of healthy aging [49].

With the growing number of young adults in scope for obesity, it is vital that changes
to their lifestyles are made to increase both the quality and longevity. Considerable
evidence has increased over the last few decades with an emphasis on physical activity
that can reduce the risk of heart disease. Longer periods of inactivity have proven to lead
to not only obesity but also expose individuals to major heart diseases. Further evidence
has also accumulated linking physical inactivity to an increased risk for other chronic
conditions, including stroke [17], cancer [46] and non-insulin dependent diabetes [5]. It
is evident that obesity has detrimental health and social implications however these
findings may help counsel patients regarding the risks of weight gain along with
understanding whether or not they are in fact overweight.

2.1 Preventing Obesity

It is common knowledge that a balanced diet combined with moderate exercise can
prevent obesity yet this practice is often followed by few due to the lack of knowledge
amongst individuals. According to a recent study on the related factors causing obesity,
education levels of the subjects appeared to be the most important factor in controlling
body weight [39] therefore, every effort should be made to increase the level of edu-
cation on healthy nutrition and the significance of regular physical activity.

An increase in regular physical activity and healthy eating amongst adolescents
must become a lifestyle choice, as opposed to dieting and unhealthy weight control
behaviors, which may be counterproductive. Though dietary weight loss interventions
often result in weight loss, weight maintenance on a long-term basis is the key problem
in obesity treatment [1]. There are concerns that “obesity prevention efforts may also
lead to the development of eating disorders” [14], as a result, it is vital to ensure that
obesity prevention and treatment is conducted appropriately with a focus on a healthy
lifestyle and “positive eating and physical behaviors that can be maintained on a regular
basis” are encouraged [30].

In order to prevent obesity, a basic understanding on the factors causing weight
gain as wellbeing perceptive as to why there has been no significant decline in the
epidemic will provide a prospect to design the mobile application to ensure the existing
hindrances are accounted for.

Physical activity has far-reaching benefits to individuals. There has been extensive
research supporting the notion on the positive effects of exercising, including physical
and psychological well-being. Anderson and his team conducted an in-depth study on
how moods are affected by the level of physical activity, suggesting, “acute exercise
can have beneficial effects on the mood” [3]. Studies have linked physically activity
with increased happiness where recent findings revealed that individuals who are more
physically active are actually happier. These individuals tend to be happier in the
moments when they are more physically active [22].
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However, the duration of physical activity became an important variable to consider.
For instance, experiments have been conducted on individuals based on duration and
intensities, the results of which showed consistently positive effects of acute exercise at
low intensities, with a duration of up to 35 min for low to moderate exercise doses [38].
To complement this, research reported in [35] compared studies that measured physical
activity and daily mood and concluded that light and moderate physical activities were
also associated with positive daily affect, but vigorous activity was not.

Mobile applications are providing an exciting platform to develop physical activity
interventions with researchers beginning to base the design of applications on established
health and persuasive theories. With applications such as Pokémon Go being the most
downloaded iOS app of 2016 [25] which uses local geo-location information to
encourage participants to exercise, it is obvious that the broad reach of mobile applica-
tions is phenomenal and highlights how the world of ubiquitous computing can target
large audiences, resulting in potential exceptional behavior changes. The application
provides challenges in the form of “hatching eggs” where the user must walk a specific
distance to “hatch” the egg; the challenge aspect was a considerable motivation for
players.

These findings indicate how exercise plays an important role in improving ones’
lifestyle and can potentially prevent obesity; therefore, exercise should be viewed as an
obligation and be considered the norm in order to lead a healthy prolonged life.

2.2 Healthy Eating

Eating a healthy balanced diet along with frequent exercise is known to be beneficial for
one’s health and can potentially reduce the risks of obesity. Though this is common
knowledge, few lead this lifestyle. To reap the benefits of a healthier lifestyle it is
imperative to stay motivated however the number of barriers preventing healthy eating is
increasing. Paradoxically, the prevalence of both eating disorders and obesity has been
increasing in developed countries during the past few decades and ironically, dieting has
been viewed as contributing factor to both problems [28]. Clearly the consumption of
unhealthy meals as well as lack of meals can contribute to the obesity epidemic.

Eating behavior can be affected through both, physical and psychological barriers,
which could have either a positive or a negative impact. Physical barriers include time,
cost and unavailability whilst willpower and eating habits are considered psychological
[29]. In addition, according to a study on determinants of eating behavior amongst
students, the individuals eating habits were influenced by “individual factors (e.g. taste
preferences, self-discipline, time and convenience), their social networks (e.g. (lack of)
parental control, friends and peers), physical environment (e.g. availability and acces-
sibility, appeal and prices of food products), and macro environment (e.g. media and
advertising)” [9].

Motives to eating healthy can be categorized in terms of being intrinsic or extrinsic.
An intrinsic motive includes ‘self-image’ and ‘personal health’ which leads to rewards
that are internal to the individual as opposed to extrinsic motives which leads to
external rewards or punishments such as approval or disapproval of others [29].
According to Deci [8], intrinsic motivation is also associated with a reward but focuses
on the physiological pleasure or satisfaction such as leading a healthy lifestyle to
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‘look good’ and have self-confidence for their own reasons. Alternatively, extrinsic
motivations are defined as “engaging in an activity to obtain and outcome that is
separable from the activity itself” [7, 24] where the reason for an activity would solely
revolve around the rewards or punishment aspect. For example, extrinsic motives can
include pressures to conform to society’s perspective of being ‘good looking’ or having
the medias perception of an ideal figure. Moreover, societal pressures have been
indicated as one of the principal factors which lead to individuals initiating losing
weight [44]. Indeed, it is argued that some degree of dissatisfaction may be helpful and
necessary to motivate individuals to engage in health behaviors such as exercise [17].

Moreover, several studies have concluded that food has a momentous impact on the
behavior and moods of individuals as well. Unhealthy and unbalanced diets that consist
of high sugar content and starch filled carbohydrates lead to internal problems such as
hypoglycaemia [27], which causes the brain to secret glutamate at levels that cause
agitation, depression and anxiety. Moreover, healthier diets support cognition, problem
solving and memory, which are noted benefits leading to brain development [27].

2.3 Persuasive Technology and Captology

Persuasive technology is defined as any interactive computing system designed to
change or alter individual’s attitudes or behaviors by applying psychological principles
of persuasion including principles of credibility, trust, reciprocity and authority [11]. It
has been used in many disciplines including advertising, marketing, games and
healthcare. Particularly, it has been used in encouraging good eating habits [19] and
Internet advertising [23]. The use of persuasive technology to motivate healthy behavior
change is a growing area of research within human computer interaction (HCI) and
ubiquitous computing, with the evolving field increasingly being targeted to influence
behavior in the area of health and wellness [34]. With mobile phones dominating
individual’s lives in today’s generation, it is imperative to utilize this platform to pro-
mote healthier lifestyles through mobile applications. Mobile phone applications, ben-
efiting from their ubiquity, have been progressively used to address obesity. In order to
increase the applications’ acceptance and success, a design and development process
that focuses on users, such as user-centred design, is necessary [16].

Fogg describes the development of applying persuasive techniques in computing
technology as ‘captology’, whereby the design, research and analysis of interactive
computing products are created to alter the attitudes and behaviors [11]. As a result,
captology can be viewed as the overlap between computers and persuasion, which
correlates around influencing behavior, and attitude change alongside computing
technology. The combination of persuasion and technology lead to a well-structured
background on persuasive technology.

Captology is defined as “the study of user’s interactions with computers, focusing
on the psychological drivers involved for pursuing an intended goal defined as change
in people’s behaviors or attitudes without coercion or deception” [11]. Although
defined as a study of computers, it is in fact not limited to computer systems only but is
open to other platforms such as websites, games, or for the context of this research,
mobile applications. Development of applications using persuasion within healthcare to
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motivate people towards healthy behavior have been identified as resulting in a pos-
sible delay, or even preventing medical problems [33].

Humans are arguably the strongest persuaders [18]. They tend to offer a presence and
a valuable impact in persuading others to commit to long-term goals however, Fogg [11]
suggests that technology can now have a number of distinct advantages over human
persuaders. Some of which can allow anonymity, access and control to an unlimited store
of data, of which these advantages are to be more persistent [18]. However, looking at
distinct types of sync-able technology such as wearables and Android applications to
match, it is clear that technology is now a necessity during physical activity.

3 The Persuasive Systems Design Model

To create efficacious persuasive technology, it is evident that unique design principles
need to be taken into consideration with the design process for a higher possibility to
modify user behaviors and attitudes. The Persuasive Systems Design Model, also
known as the PSD model was introduced by Oinas-Kukkonen and Harjumaa [33] and
is, to the best of our knowledge, currently the only comprehensive methodology for
developing and evaluating persuasive systems. The PSD configures the design pro-
cesses and provides a comprehensive list of system features and requirements that can
be used during the development process. The PSD model has been used in the
development of Behavioural Change Support Systems (BCSS) in order to define the
overall process [2], to analyze the persuasion context [37, 48] and to design system
qualities [10, 22]. Further related research associated with the use of the PSD model has
been applied in the evaluation phases of existing systems by providing heuristics for
expert evaluations [6] and systematic ways to analyze user experience data [4, 40].

The three phases are based on the principle that before any system is developed or
implemented, it is central to understand the fundamental issues behind persuasive
systems, which is the first stage of the model. Only once a reasonable level of
understanding has been obtained, can the system be analyzed and designed. During the
second stage of persuasion context analysis, the intent, event and strategies for using
the persuasive application is a prerequisite to progress onto the final stage. The con-
cluding stage consists of designing the system qualities for the proposed application or
evaluating the features of an existing application [33].

Upon conducting conceptual analysis and empirical work, Oinas-Kukkonen and
Harjumaa [33] have defined seven postulates which should be addressed when
designing or evaluating persuasive systems. These entail how we see the users in
general, persuasion strategies and addressing actual system features:

1. Information technology is never neutral.
2. People like their views about the world to be organized and consistent.
3. Direct and indirect routers are key persuasion strategies.
4. Persuasion is often Incremental.
5. Persuasion through persuasive systems should always be open.
6. Persuasive systems should aim at unobtrusiveness.
7. Persuasive systems should aim at being both useful and easy to use.
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The second stage within the PSD requires an in-depth analysis and concrete under-
standing on the persuasion context. This constructs as an integral aspect which is vital in
promoting the slightest behavior or attitude change. Analyzing the persuasion context
requires a thorough understanding of what happens in the information-processing event,
namely understanding the roles of persuader, persuadee, message, channel, and the larger
context [32].

The final stage within the PSD model is System Qualities; here the designers must
ensure the system incorporates a set of non-functional requirements [47]. There are 28
dissimilar principles organized into four categories that reflect the design of the system
qualities including primary task support, dialogue support, system credibility and social
support [33].

• Primary Task Support
The design principles associated with primary task support essentially aid the user
in carrying out the user’s primary task. These include reduction, tunnelling, tai-
loring, personalisation, self-monitoring, simulation and rehearsal.

• Dialogue Support
The dialogue support category relates directly to the actual interactive system that
provides a degree of feedback to its users. An example of this may be a dialogue
box providing ongoing moral support to the user as they reach closer to their goal.
The design principles include praise, rewards, reminders, suggestions, similarity,
liking and social role.

• System Credibility
System credibility describes how to accurately design a system ensuring it is
credible and persuasive. The design principles can include trustworthiness, exper-
tise, surface credibility, real-world feel, authority, third-party endorsements, and
verifiability. For example, if a user is searching for medical advice, they are likely to
trust an established government organisation such as the NHS as opposed to a blog
by a third year medical student.

• Social Support
Social support defines how to design the system ensuring it motivates users by
leveraging social influence. The design principles within this category include
social facilitation, social comparison, normative influence, social learning, coop-
eration, competition, and recognition.

4 The PowerFIT App

Prior to beginning development work, a set of low-fidelity diagrams were generated to
provide a foundation for developing the application. Developing a working application
for evaluation is considered to be impractical [26], therefore a low-fidelity prototype
was created on the basis of the gathered user requirements and persuasive design
principles. User requirements were gathered through two iterations with a focus group
comprising 10 participants and were complemented by best practice identified from the
state-of-the-art literature on usability and persuasive systems design.
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4.1 Splash and Welcome Screens

To begin with, the user will view a splash screen as shown in Fig. 1. The screen allows
the user to begin using the application using the ‘Start’ button; alternatively, the
application will automatically continue onto the main screen after a few seconds.
Though the splash screen does not explicitly highlight that the application is free, this is
evident whilst downloading the application from the play store. A free application
should enable the user to reciprocate and repay the favor (the reciprocation principle).
The color scheme and button format have been deliberately designed with curved edges
for a soft look and feel to application with a light color scheme. Figures 1 and 2 show
the Android application being run on a Google Nexus 7. Figure 2 shows the welcome
screen with the options to Register, Login or view Help. The welcome screen also
provides the user with the option to go ‘Back’ and exit the application.

4.2 Login and Home Screens

Once users have completed registration, they are directed to the ‘Login’ page to input
their email and password as highlighted in Fig. 3. The password is encrypted as the
users for security purposes. Upon logging in, the user is directed to the main page as
shown in Fig. 4. From here, the user can opt to use any of the following features: Route
Tracker, Track My Steps, Reminders or Food & Calorie Log.

4.3 Route Tracker

The ‘Route Tracker’ functionality allows the users to define a route for their journey
using google maps within the application. The user can specify a ‘From’ and ‘To’

Fig. 1. PowerFIT splash
screen

Fig. 2. PowerFIT welcome
screen
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destination and select ‘Draw Route’ which will highlight the route on the map and has
the ability to search any location from the text box (Fig. 5).

The functionality includes the Google Maps API which is required to work
alongside the ‘Pedometer’ feature. Given most mobile applications already have a map
feature, the use of google maps will be a familiar function for the user and prevents
them from having to learn the feature again. The map provides a visual view of the

Fig. 3. PowerFIT login
screen

Fig. 4. PowerFIT home
screen

Fig. 5. PowerFIT route
tracker

Fig. 6. Destination auto
selection
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route for the user making the feature self-explanatory and user friendly and thus allows
the user to track their physical activity session for jogging or walking.

To ensure the application is easy to use and convenient, the starting and ending
destinations can be selected from an auto-populated suggestion. Figure 6 illustrates the
destination suggestions depending on the initial characters typed.

The use of a social actor in the form of a small character has been incorporated to
guide users through various processes and provide motivation. The social actor will
display a series of randomly generated motivational quotes, and praises to help the user
attain the best performance. The intention is to utilize this character to tempt the
individuals to pick a longer route and to encourage a healthy challenge to accomplish
as well as provide motivation when the users may lack the urge to increase physical
activity.

The Route Tracker and the Pedometer correlate to one another as the user can draw
their desired route in the Route Tracker screen and select ‘Track’ which will direct the
users onto the ‘Pedometer screen’.

4.4 Calorie Log

Possessing the ability to count your calories throughout the day is an important task
that should be completed when setting out physical exercise goals. Physical activity
yields a significant amount of benefits alone, however to maximize the results an
in-depth log of the individual’s calories must be counted and logged. This will provide
the individual an insight to whether they need to promote a calorie surplus or a calorie
deficit. This feature will enable the individual to successfully search for the food they
have consumed and be able to add this to their log that can then be totaled towards the
end of the day of week. The calorie log successfully searches for food and adds the
total onto the table on screen (Fig. 7).

Fig. 7. PowerFIT calorie log
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4.5 Evaluation

An individual think aloud session was held with the original participant group to
evaluate and analyze the final solution. The purpose of expending the think aloud
approach is to facilitate systematic data collection in a controlled environment and
support the identification of usability problems that are experienced in the use of the
application [21]. Participants were asked to explore the app without restrictions
throughout the session and provide their honest thoughts on the design, features
available and usability. The intention was to understand the user’s attitude towards the
application and to assess whether they are likely to use the application long term. The
session will follow the very same process as the data gathering sessions but will be
categorized against the requirements.

The data collated from the think aloud sessions have been grouped into common
themes in relation to this project. Generally, the participants favored the application and
provided positive feedback as well as constructive negative feedback. All users stated
that they were inclined to use and explore the application and seemed enthusiastic to
view their progress over a period of time. The feedback has been categorized into
common themes as outlined below in Table 1 below:

Table 1. Think aloud evaluation summary.

Theme 1: Aesthetics
The application was well received amongst the participants, particularly the bright base and the
logo. Due to the negative perception on the Fitness Pal logo which was perceived as targeted for
males only, the logo for PowerFIT was exceptionally well received with users reacting
positively to the color scheme and gender neutral design. All participants found the application
formatting to be visually appealing and preferred the minimalistic design approach
Theme 2: Ease of Use
Applications should be effortless and make things easier for the user (Whalen 2011).
Participants mentioned that the application was self-explanatory with the navigation and
usability of the application being ‘straightforward’ and ‘easy to understand’. They favored that
all functions were visible and not hidden. A minority of participants stated that they would
prefer and ‘Help’ page on each screen as opposed to going back to the Home screen
Theme 3: Color Scheme
Following on from the initial data gathering sessions it was evident that all participants
preferred a neutral color scheme. This was then taken in to consideration and implemented into
the application which was well received and considered to be one of the key favorite aspects as
the application was ‘fresh’ and ‘inviting’. The consistency has remained throughout the
application in the form of color scheme and fonts however, some negative responses included
that the use of pink and blue felt to be too diverse when selecting fields to type in, they preferred
it stayed the same color. Additionally as the logo had shades of yellow present, users expected
yellow in the application

(continued)
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5 Conclusions

The aim of the work reported in this paper was to investigate whether persuasive design
principles can be integrated in the form a modern mobile application that encourages
young adults to lead a healthier lifestyle and increase their motivation to exercise
frequently.

A fundamental achievement highlighted following an evaluation of the developed
mobile application is that persuasive design principles do have a positive impact on
users and it has the potential to determine the success or failure of a mobile application.
Although it is difficult to assess whether the application can change behavior long-term
and whether or not it assists in tackling obesity, it is evident that users are encouraged
to use the application and attempt the new behavior, which is likely to change their
behavior for the time being.
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