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Abstract. The current paper describes the development of a theory-informed
interactive animation and which aims to increase levels of physical activity in
young people with asthma. The project adopts a multi-disciplinary theoretical
perspective, applying knowledge from applied health research, human centred
design and psychology in order to best approach and develop a meaningful and
effective health intervention.
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1 Introduction

To begin, an introduction to the issues surrounding physical activity and young people
with asthma will be discussed, to provide a context for the need for the development
of the theory-informed interactive animation. The key theoretical bases informing
the development of the animation are then discussed, as are the key HCI principles
that apply to the animation’s development. This is then followed by a broad descrip-
tion of initial assessments of the animation and future plans to assess and refine it.

2 Background

Within the UK, the number of new diagnoses of asthma has increased significantly
over the past 20 years [1]; one in five children is now affected by asthma within the
UK [2,3]. One in five of all child GP consultations relate to asthma [4], and within
England and Wales in 1999 alone there were over 30,000 asthma related hospital
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admissions and 25 related child deaths [5]. Improving asthma control is a necessity
for both the health of young people and for reducing the burden on health services.
One simple and cost effective way to do this is through physical activity; which can
lead to improvements in aerobic fitness [6, 7] and asthma related benefits such as
reduced hospital admissions, reduced absences at school, reduced medication use [8]
and improved ability to cope with asthma [7]. However, young people with asthma
are actually less likely to be physically active than their peers [9-13], and that they
attribute this to their asthma. For example, in a survey of young people in Los An-
geles between 1999-2000, 53% of those with a diagnosis of asthma reported their
activities were limited because of their asthma [14]. The overwhelming majority of
studies, however, indicate that young people with asthma can exercise safely when
appropriately treated [15].

3 Theoretical Basis

We drew on the research team’s extensive background in asthma and in developing
innovative theoretically-informed visualisations to encourage behaviour change to
develop the interactive animation. In depth qualitative work in the area of asthma
and physical activity carried out previously by members [16] of the research team
identified important beliefs that act as the principle reasons for low activity among
young people with asthma. The study also found that young people were unable to
distinguish when their asthma was the cause of shortness of breath, or when they were
simply short of breath due to normal physical processes, and this then impacted on
concerns for their safety and beliefs about their ability to take part in physical activity
[16]. Subsequently, motivation to be physically active was diminished, and issues
around self-efficacy (i.e., the level of belief that a person has about their capabilities)
arose.

Thus the animation that we have developed aims to address these issues. First, by
using the psychological literature on motivation, self-efficacy and learning theory
(how young people learn most effectively) it is believed that the optimal learning
environment can be created to enhance the user’s experience of the animation
and the messages given, encouraging them to take control (thus increasing self
efficacy) and increasing motivation to alter behaviours and beliefs. There is insuffi-
cient scope within the context of the current paper to discuss these important elements
in greater detail; however the authors plan to publish this information in future
articles.

Second, previous work by the team in developing novel theory-informed
animations has shown some success in changing health related behaviours through
transforming ‘abstract’ concepts into ‘concrete’ ones. For example, an animation was
developed using behavioural theory to create a 3D animation to illustrate the link
between obesity and atherosclerosis, showing the user what was actually happening to
the heart and blood vessels when weight was increased and decreased. We therefore
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applied this concrete-to-abstract method to the current project’s animation, demon-
strating what is happening inside the lungs during physical activity [17]. Williams and
colleagues [17] found that through showing patients an animation detailing the impact
of weight on the health of blood vessels and the heart, patients were able to better
conceptualise what was happening within their own bodies, leading to increased mo-
tivation to alter behaviour and increased self-efficacy (i.e., the belief that they can
change their behaviour).

We build on this research using the same key principle of transforming the ‘ab-
stract’ concept of visualising the internal effects on the lungs and bronchioles during
breathlessness due to asthma compared to normal breathlessness to a ‘concrete’ visua-
lisation within the animation. This progression from an abstract concept to a con-
crete representation is thought to not only aid understanding and conceptualisation
[17, 18], but also aid retention in memory [19]. Thus, through strengthening the con-
creteness of the visualisation, young people with asthma may be more likely to: 1)
recall the lessons given within the animation; 2) improve their conceptualisation, thus
understanding of the issue and; 3) through their increased understanding, begin to
develop a better awareness of when they are breathless due to asthma versus when
they are breathless simply due to normal physical exertion.

A key difficulty in current health based interventions which aim to alter behaviours
lies in the translation of intentions to become more physically active to actually be-
coming more physically active: it is well known within the psychological literature
that intentions do not always guarantee behaviour change. Put simply, the mere
statement of intention to alter a behaviour does not always mean that the behaviour is
altered in real life. We identified two key theories of behaviour change which were
highly relevant to our topic area and applied these while designing our animation: the
Theory of Planned Behaviour [20] and Leventhal’s Common Sense Model of
behaviour [21].

These models aim to explain why people behave in certain ways and what barriers
and facilitators exist between the intention to act and the actual behaviour. Once
again, the full discussion of these theories in relation to the development of the
current animation is outwith the scope of the current paper, but will be discussed in
future papers.

Addressing these psychological elements and applying theoretical models within
our animation was therefore of paramount importance in developing a useful,
evidence based intervention.

4 Developing and Assessing the Animation

Using the theoretical bases described above, we have shaped the animation in such a
way as to maintain a strong narrative, interactive elements to enhance engagement
and immersion, and the animation that we have developed allows the user to select a
character (choice of six, with initial testing piloting a choice of two, who will acts as a
‘buddy’) and a type of activity for the character to participate in (running, soccer or
dance, with initial testing only piloting running). The characters introduce themselves
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to the user and discuss in a ‘chatty’, friendly tone their asthma and their inhaler use.
The user is prompted to, at set points, decide whether their character will use inhalers
or not; and they then see the consequences of this action. Both external views of the
characters and internal views of the lungs are shown, to aid the user in establishing a
concrete conceptualisation of what happens within the lungs during breathlessness
caused by asthma compared to normal breathlessness, and what happens when
inhalers are used correctly.

Based on lessons learned previously, we sought not only to embed psychological
and health theory to the current animation, but to also embed human centred design
principles to a greater degree and involve an online consultative user-group feedback
mechanism throughout the design process at each key decision making stage.

The consultative user-group consisted of a representative sample 23 people, includ-
ing young people with asthma (N=5), parents (N=4), teachers (N=6), adults with
asthma (N=3) and health professionals (N=5) who met online to discuss general is-
sues surrounding asthma and physical activities and more project-specific aspects
(e.g., design preferences). General discussions with the user-group were found to be
very fruitful in shaping our initial ideas and thoughts on the project; more so than
expected. These discussions began with a prompt question or discussion point (e.g.,
which forms of physical activity do you enjoy most and least’ and ‘are there any types
of physical activity that you feel your asthma stops you doing?’), and the users would
discuss this in a typical online forum format, with members of the research team con-
tributing additional prompts for follow-up information. These types of questions
allowed us to form rapport with our user-group prior to asking for feedback on specif-
ic elements of the animation and allowed bonding between the members of the user
group to allow an open and comfortable feedback and discussion platform for the
project. It also allowed us to identify whether there were common themes in terms of
likes, dislikes and general attitudes, helping us to form initial storyboards and
concepts for the animation.

More specific feedback was sought from the user group through the use of closed
or short-text surveys on specific components of the animation. In some cases these
surveys were expanded and advertised on asthma-related forums and social network-
ing pages to maximise feedback. This form of feedback informed development was
particularly useful when designing the characters to be used within the animation. The
user is able to select one of six characters. At the initial concept stage we canvassed
opinions on likability, realism and general attitudes towards the characters. All but
one character had some alterations made as a direct result of the feedback and two
were substantially revised due to lack of popularity on multiple character-elements by
the sample.

This was of particular importance, as one of the key design principles that we
sought to embed within the animation was that of empathising with the characters.
Through creating an empathic bond with the character, users are more likely to pay
more attention and become engaged in [22] and immersed in [23] the animation’s
narrative. Having an empathic bond with the character and increased engagement and
immersion within the animation should, therefore, lead to optimal learning and
conceptualisation of the target information (i.e., the impact of physical activity and
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inhaler use on the lungs) and encourage users to utilise this in their future understand-
ings and decisions about their physical activity in relation to their asthma.

The final key design principles adhered to included: the use of visual and audio
narratives to enhance immersion and engagement [24]; the use of interactivity to al-
low choice, user engagement, and immersion [23]; allowing customisation of charac-
ters and physical activity scenarios to enhance user engagement and immersion [23];
the use of minimal additional text to enhance learning and comprehension but not
detract from the visual narrative; and ensuring cognitive load was not too high when
multiple messages were given to enhance comprehension.

As previously discussed, the ‘look’ of the animation was shaped by user-group
feedback. We plan to carry out a more detailed and rigorous analysis of the effec-
tiveness of the animation and its acceptability to key stakeholders (young people with
asthma, parents, teachers, health professionals) via in-depth qualitative interviews and
through an online interactive modelling experiment.

5 Conclusion

We hypothesise that through this rigorous blend of multidisciplinary theory and
through the use of high quality design, the final animation will be highly attractive for
use by health professionals as an intervention and will appeal to young people, their
parents and to other key stakeholders. Through developing health (and potentially
other) interventions in this way, it is hypothesised that behaviour and attitudinal
change can be achieved to the benefit of target users.
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