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Abstract. A theoretically-informed interactive animation was developed, using
themes drawn from psychology, sociology, applied health research, and narra-
tive theory, which aimed to encourage young people with asthma to engage in
physical activity. The animation was evaluated using qualitative and quantita-
tive methods. A web-based Interactive Modelling Experiment was used to eva-
luate whether the animation was effective in three key areas: knowledge about
asthma, inhaler use, and intention to increase physical activity. One-to-one in-
terviews and focus groups were used to evaluate the acceptability of the anima-
tion and whether the theoretical basis was effective. Preliminary qualitative
findings indicate good acceptability and perceived effectiveness. The quantita-
tive findings are less clear, with a change in simulated activity and inhaler use
being found, but with no clear association between these changes and the ani-
mation itself. Future work will be carried out to established whether these levels
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of acceptability and perceived effectiveness are actually translated into
behaviour change.

Keywords: Asthma, interactive animation, wIME, theory-informed, multidis-
ciplinary.

1 Introduction

Visualisation techniques are increasing in popularity as health care interventions [1].
However, despite this increasing popularity, the majority of visual health interven-
tions are not being developed using sound theoretical bases or even explicit theoreti-
cal [2] or design frameworks [1]. This lack of definition and explicit targeting of the
underlying mechanisms upon which an intervention is based may impede the success
of and evaluation of the intervention; only through understanding and defining the
concepts and constructs that the intervention seeks to change and embedding these
using a solid theoretical framework can the success of an intervention be measured.

In order to move away from inductive, intuitive creation of health promotion visual
interventions, a four stage process for development and evaluation has been devel-
oped [1], based on the UK Medical research Council Framework for Development
and Evaluation of Complex Interventions [3]. The model proposed is a staged
process. To begin, a theoretical basis should be established (the conceptual content).
Following this, the modelling structure/visual narrative should be developed, with the
‘look’ of the intervention then being created. An iterative process of development
may continue until a suitable solution is reached at this point, moving between the
design stages. Following this, a period of modelling checking should occur, to estab-
lish the interpretation of the intervention and its potential impact.

The current research sought to evaluate the effectiveness of an interactive anima-
tion that had been developed in line with the described framework for developing
complex visual interventions for use in health care [1] and that had a strong, explicit
theoretical framework informing its development and content [4]. In brief, cognitive
learning theories, health behaviour/behaviour change theories, self-efficacy, narrative
theories and HCI principals were embedded within the animation in order to attempt
to optimise its propensity for intention and behaviour change [4]. The animation itself
aims to increase intentions to (and ultimately increase) engagement in physical activi-
ty among young people with asthma (aged 12-18 years), and to increase their know-
ledge about their asthma and safe/proper inhaler use.

In the UK, the incidence of asthma has increased significantly [5], with approx-
imately one in five children in the UK now being affected by asthma [6, 7]. It is
known that physical activity levels among healthy young people is dropping in indu-
strialised nations [8], and that young people with asthma are even less likely than their
peers to be physically active [9], despite the evidence linking physical activity to im-
proved asthma control/coping [10], reduced hospital admissions, reduced absenteeism
from school, fewer consultations with health professionals, and reduced medication
use [11].
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There is therefore an urgent need to develop strategies that address the unique bar-
riers faced by young people with asthma in order to increase physical activity and
exercise, and interventions that are tailored to young people specifically. The anima-
tion that the current paper will evaluate was developed with this need as a key focus.
The hypotheses for the evaluation are:

H1: The animation will increase people’s simulated intentions to engage in physi-
cal activity.

H2: The animation will increase people’s intentions to engage in safe/proper inha-
ler use.

2 Method

2.1  Design

Using a web-based Interactive Modelling Experiment (WIME), a 2x2 mixed factorial
design was used to evaluate the effectiveness of the animation, with participants com-
pleting a ‘baseline’ online questionnaire and then completing the same questionnaire
approximately two weeks later after either being shown the animation or being as-
signed to a control group (no animation or alternative was shown). The dependent
variables were people’s responses on the questionnaire. In addition, one-to-one in-
depth interviews and small focus groups were used to assess the acceptability of the
animation and to identify whether the theoretical basis for the animation was accepta-
ble and effective. Framework analysis was used to analyse the qualitative data.

2.2 Participants

For the wIME, participants were recruited online, via social networking sites (e.g.,
Facebook, Twitter) and through specific online asthma-interest groups (e.g., Asthma
UK forums). Snowballing was also encouraged, with participants being asked to dis-
tribute the link to the questionnaire to potentially interested parties. Target partici-
pants were young people with asthma (12-18years) or parents of young people with
asthma. Fifty-three participants completed the initial questionnaire (pre-intervention;
24 parents, 29 young people). Twenty-six participants completed both the pre-
intervention and post-intervention questionnaire (14 parents, 12 young people), indi-
cating a 49% completion rate. Of those who participated in both questionnaires, 16
were allocated to the control condition and 10 to the animation intervention condition.
The mean age of the young-people participants was 17.3 years (17.3 years animation
condition; 17.2 years control condition). Seven were male and 19 were female
(parents answered on behalf of their male/female child, where it was a parent who
responded). Participants were randomly allocated to conditions. All participants
indicated that they had asthma or were a parent of a young person with asthma.

For the one-to-one interviews, four participants were recruited via the National
Health Service in Scotland. Young people with asthma were identified by an asthma
nurse and were approached and informed about the study (with their parent) and in-
vited to participate by the health professional. A ‘young person’ was defined as
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someone aged between 12-18 years, for the purposes of the current research, as this
was the age group for which the animation was primarily developed/designed for.
Those who were interested were then contacted by the researchers and provided with
additional information. All participants were offered the opportunity to have their
parents present during the interview. The focus groups consisted of health profes-
sionals and school physical education teachers. Participants were recruited through
purposeful sampling, by pre-identifying potentially interested parties through mailing
lists, asthma interest groups, and through contacting primary clinics directly. Two
focus groups were carried out, involving eight participants in total. Interviews and
focus groups lasted approximately 40 minutes to one hour in length.

2.3  Materials

The animation was developed using theory to guide the content and ‘look’, using a
multi-disciplinary perspective and included theoretical bases drawn from applied
health research, HCI, sociology and psychology. A fuller description of the theoretical
development for the animation is detailed elsewhere [4]. The animation aimed to in-
crease levels of physical activity in young people with asthma, while also increasing
their knowledge about their asthma and what occurs within the lungs when they are
breathless during exercise in comparison to being breathless due to their asthma, and
their knowledge about inhaler use. In addition to these key areas of outcome mea-
surement, the animation also was embedded with information to promote safety-
asthma messages and self-efficacy building messages (theories that were deemed to
be important based on the existent literature and previous in-depth qualitative work
carried out by the research team in relation to asthma and physical activity). The ani-
mation lasts for approximately seven minutes and allows the user to select a male or
female character, which type of activity the character will take part in (running, dance
or football) and, at various stages, whether the character will take an inhaler or not.
After the animation has been played the user has the option to re-run selecting differ-
ent options to view different outcomes. For the purpose of the evaluation, to allow
consistency across user experiences, users were only able to select running as an ac-
tivity but could still select their character and the inhaler use options. The animation
was developed to appeal to 12-18 year olds and emulated the look of a popular 3D
animation style used in film. Colours, visual content, textual and speech content were
carefully selected by the research team to enhance the learning opportunities and co-
herence. The animation’s development was further informed by an online consultative
user group. This group consisted of 23 people; a mixture of young people with
asthma, health professionals, parents, and school staff. The group were consulted on
key elements of the animation as they were under development (e.g., character design,
gender and activity types to be used in the animation, narratives and storyboarding) in
order to increase the animation’s acceptability and resonance with key stakeholders.
This process was found to be highly informative in shaping the final artefact.

The wIME was hosted on LifeGuide (www.lifeguideonline.org). A wIME is a way
of carrying out exploratory work prior to conducting a full-scale trial [12]. Key
elements of the intervention can be manipulated to simulate real world effects.
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The benefits of IMEs to inform behaviour change research have been demonstrated
[13, 14], thus the method was deemed a cost effective and suitable first step in eva-
luating the effectiveness of the animation. The wIME consisted of a large number of
questions which fit under various sub-themes, including asthma perceptions, asthma
knowledge, asthma severity, questions specific to theoretical bases for the animation
(e.g., Theory of Planned Behaviour [15]), current levels of physical, intentions to
engage in physical activity, inhaler use, and finally reactions to specific vignettes
relating to projected inhaler use and physical activity decisions. For the purposes of
the current paper, only the vignette-related responses will be discussed. It is intended
that the remaining wIME findings will be published elsewhere in the future.

The vignettes were balanced in terms of gender, age of character within vignette
(all fell within 12-18 year age range), asthma severity, asthma control, level of physi-
cal exertion required for the activity and inhaler use. Sixteen vignettes were created in
total: eight for pre-intervention and eight for post-intervention, with eight female and
eight male vignettes. Pre- and post- intervention, participants responded to four vig-
nettes. Male participants read versions of the vignettes with a named male character
and females received vignette versions with a named female character in order to
increase the potential for vicarious learning, in line with e-learning and artificial intel-
ligence ‘co-learner’ theories [16]. The vignettes were developed in line with empirical
guidance on effective vignette development [17, 18] and were piloted and fed-back on
by the consultative user group prior to their use in the evaluation. Vignettes were all
of approximately equal length (approx 150 words), with all provided information
being directly relevant to the study’s focus, with consistent volume, type and order of
presented information being present across vignettes. Each vignette asked participants
to imagine that they were the character and say whether they would take their inhaler
(inhaler use simulation; two questions which were summed and an average score was
calculated) and whether they would engage in physical activity (physical activity
simulation; two questions which were summed and an average score was calculated),
and how difficult it was to make these judgements. All of the vignette based questions
were answered on a seven point likert-style scale, with 1 indicating a less positive
response and 7 indicatng a more positive response.

A topic guide was used to help structure and focus the interviews and focus groups.
However, these were mainly participant led discussions and the discussions were
therefore not highly structured. Framework analysis was used, following Published
guidance [19] to analyse the data. Framework analysis is a systematic form of themat-
ic analysis which uses clear steps for the analysis process and produces highly struc-
tured, summarised data. It has been successfully used in policy research for 25 years
and is increasingly being used to analyse qualitative data collected in applied health
research [19]. Key themes and sub-themes were identified both within the individual
interviews and focus groups and across the whole data set, providing a descriptive
overview of the whole data set. Standardised consent forms and information sheets
were used in all of the evaluation processes to ensure informed consent, and inter-
views and focus groups were audio-recorded using a digital audio recording device.
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2.4  Procedure

The wIME. Participants were recruited online, via a dedicated link to the baseline
questionnaire (pre-intervention). After reading the information sheet and consenting
to participation in the study, participants completed the questionnaire which assessed
their current knowledge a about asthma, knowledge about inhaler use, and intention to
increase physical activity. Following on from the questionnaire, the participants read
four vignettes which described a young person with asthma who was engaging in a
physically active task and answered questions relating to inhaler use and physical
activity engagement based on the vignettes. Upon completion, participants were
directed to a debriefing page where they were asked for their contact email address in
order for them to be invited to participate in the second part of the study and, by
means of incentive, were entered into a competition to win an iPod if they chose to
take part in the second stage. After approximately two weeks, participants were
emailed and invited to take part in the second stage of the study. They were provided
with a link to take part in either the control condition (no animation) or the experi-
mental condition (animation). Participants in the control condition completed the
same questionnaire as in the first stage, and then were presented with four new vig-
nettes that were designed to be balanced with/equivalent to the four that they had
previously read. They again answered questions on these. They were then debriefed
and were offered the opportunity to view the animation (for fairness). Participants in
the experimental condition first viewed the animation and then completed the ques-
tionnaire and vignettes, and were then debriefed.

One-to-one in-depth qualitative interviews and focus groups. Participants read a
standardised information sheet and completed a consent form prior to the session
beginning, and all sessions took part in a suitable, private room to avoid distractions.
Participants were verbally informed that the researchers were interested in their as-
sessments of and interpretations of the animation that had been developed. The pur-
pose of the animation was not disclosed until after the procedure (during debriefing)
to avoid confounding the interpretations or biasing the participants’ viewpoints. Par-
ticipants were asked to view/use the animation and were told that they could work
through it as many times as they wanted and that they could either comment on the
animation as they were using it (i.e., ‘think aloud’ techniques, commonly used within
clinical evaluations and for usability testing [20]; in line with methods previously
used in similar contexts [1]). Following the viewing of the animation, the inter-
views/focus groups were carried out. These began by asking the participant(s) to ex-
plain what the animation was trying to convey, and the participants’ interpretations
were then used to structure the subsequent discussion(s). Following the interviews
and focus groups, participants were fully debriefed.

3 Results

3.1 Results of the wIME

To test the Hypothesis that the animation would increase people’s simulated intentions
to engage in physical activity, a 2x2 mixed factorial ANOVA was conducted, with the
between groups independent variable being the control vs animation condition and the
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within groups independent variable being the pre/post intervention. The dependent
variable was participants’ ratings for simulated intentions to engage in physical activi-
ty. The results are shown in Table 1. A main effect of time was found, F(1,19)=23.45,
p<0.001, n’p=0.552, indicating that when completing the questionnaire at time point
two (post-intervention), participants had a greater intention to engage in physical activ-
ity (mean 3.95) than when they completed the questionnaire at time point one
(pre-intervention; mean 2.89). No main effect of condition (control vs animation) or
interaction was present and so this change cannot be attributed to the animation.

Table 1. Descriptive statistics for ratings of simulated intentions to engage in physical activity
across the control/animation conditions and the pre/post intervention time points

N Mean SD
Control 12 2.94 0.93
Pre- . :
. . Animation 9 2.81 0.75
intervention
Total 21 2.89 0.84
Control 12 3.93 0.31
Post- . Animation 9 3.99 0.04
Intervention
Total 21 3.95 0.23

To test the hypothesis that the animation would increase people’s intentions to en-
gage in safe/proper inhaler use, a 2x2 mixed factorial ANOVA was conducted, with
the between groups independent variable being the control vs animation condition and
the within groups independent variable being the pre/post intervention. The dependent
variable was participants’ ratings for intentions to engage in safe/proper inhaler use.
The results are shown in Table 2. A main effect of time was found, F(1,18)=81.74,
p<0.001, n2p=0.820, indicating that when completing the questionnaire at time point
two (post-intervention), participants had a lower intention to engage in safe/correct
inhaler use (mean 3.93) than when they completed the questionnaire at time point one
(pre-intervention; mean 4.66). No main effect of condition (control vs animation) or
interaction was present and so this change, again, cannot be attributed to the animation.

Table 2. Descriptive statistics for ratings of simulated inhaler use across the control/animation
conditions and the pre/post intervention time points

N Mean SD
Control 13 4.69 0.26
Pre- . .
. . Animation 7 4.61 0.21
intervention
Total 20 4.66 0.24
Control 13 4.00 <0.01
Post- . Animation 7 3.79 0.57
Intervention

Total 20 3.93 0.34
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Finally decision difficulty relating to activity intentions and inhaler use intentions
was investigated. In order to assess whether decision difficulty increased overall be-
tween the pre/post intervention conditions and across the control and animation condi-
tions, a 2x2 mixed factorial ANOVA was carried out. No significant main effects or
interactions (p>0.05) were found, indicating that rating decision difficulty was not
different across the pre/post intervention time points or across the control/animation
conditions. These findings are illustrated in Table 3.

Table 2. Descriptive statistics for ratings of decision making difficulty across the
control/animation conditions and the pre/post intervention time points

N Mean SD
Control 11 5.11 0.21
Pre- ] :
. . Animation 7 5.36 0.64
intervention
Total 18 5.21 0.43
Control 11 5.14 0.26
Post- . Animation 7 4.86 0.38
Intervention
Total 18 5.03 0.33

A Pearson’s correlation was carried out to identify whether there were any rela-
tionships between decision difficulty, inhaler intentions and physical activity inten-
tions between the control and animation groups (post-intervention ratings only). None
of the relationships were statistically significant (p>0.05). However, the relationship
between decision difficulty and physical activity simulation ratings was approaching
significance, r=-0.445, p=0.06, r2=0.198 (19.8% shared variance). This relationship is
illustrated in Figure 1; as shown, it appears that as decision difficulty increases, the
intention to take part in physical activities decreases.

3.2  Results of the Qualitative Evaluation

Seven key themes emerged from the data: asthma and personal experiences; asthma
and medication; physical activity at school; physical activity outside school; the ani-
mation; the support of friends and family; and translating their knowledge into prac-
tice. Of particular interest in the context of the current paper are the themes: ‘asthma
and medication’, ‘the animation’ and “’translating knowledge into practice.” These
will be discussed further, with a fuller and more detailed description of the rest of the
themes being planned for a future publication. In relation to ‘asthma and medication’,
participants discussed their current understandings of their medication and how it
works, and related this to their change in knowledge following viewing the animation.
This was largely a positive change, for example: “P: And especially the bit where it
showed the little capillaries inside the canister... cause I think for children... to see it,
so I think that actually just puts it in their head that there is actually something in
there... so I felt that was really good, especially for wee ones. Just cause... you know,
cause he was quite young when he got it, so I think that was quite... maybe it was
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Fig. 1. Relationship between decision difficulty and physical activity simulation ratings for
time point 2 (post-intervention)

more age for maybe seven or eight I think or even smaller it could be even more sim-
plified, but I think it’s very good.”

In relation to ‘the animation’, participants responded to and directly discussed the
animation and their attitudes towards it. Again, his was largely positive, with com-
ments relating to the animation look (“P: When I saw the one with AJ, he did the one
activity that I also do”), content (“INT: Was it too much information for them? P: I
don't think for a 12 year old, it’s quite basic, it’s quite basic for Sarah’s age and may-
be to 18, but for kids and stuff I think it’s good. It was explained, it simplified it
down which was good and it showed you how... would work™), and purpose (“INT:
So how helpful did you find, in your own words, how helpful did you find the anima-
tion? P: I found it quite helpful because it did explain to you well how you can do
things if you have asthma, and even if you need to take your inhaler during it and you
can still keep going”) being viewed as acceptable and useful.

In relation to ‘translating knowledge into practice’, participants discussed the ways
that their new knowledge about their asthma (through watching the animation) may
influence their future participation in physical activity, expressing initial difficul-
ties/concerns with this: “INT: So would you consider being more physically active,
but I guess you have to talk with your GP or your health professionals and things
before that, but your view of physical activity and asthma, d'you find it difficult? P:
Yeah I find it quite difficult to do stuff like that but watching that, telling you what to
do and stuff before sport and stuff’; and then later expressing increased motivation to
engage in physical activity, “INT: Okay. And after viewing the animation, d'you think
you're more motivated to be more physically active? P: Definitely.”
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4 Discussion

The present research aimed to identify whether a theory informed interactive anima-
tion could be used to increase intentions to engage in physical activity and improve
knowledge about and intentions to use inhalers safely among young people with
asthma and relevant others involved in their health care (i.e., parents, school staff,
health professionals), and to identify whether the animation was acceptable to and
meaningful to these groups. These aims were measured through an online evaluation
(WIME), one-to-one in depth interviews and focus groups. The findings of the eval-
uation were mixed, and therefore indicates that further investigation is required.

The qualitative evaluations did indeed indicate that young people with asthma, par-
ents, school staff and health professionals saw value in the animation, believing that it
increased their knowledge about asthma; specifically, what happens in the lungs when
a person is breathless due to asthma compared to when they are simply breathless due
to being active, and increasing knowledge about inhaler use and purpose. Of particu-
lar positive note for the animation in terms of design and HCI, participants indicated
that the animation’s look was appealing, the level of choice in terms of characters and
activities was advantageous to their immersion and experience, and that the level of
information was about right (i.e., not too detailed and not too basic).

The qualitative findings are highly positive, and indicate that the animation may
hold some promise. However, the quantitative findings are less indicative. Findings
did indicate that the intention to engage in physical activity was greater at the second
time-point (post-intervention questionnaire), but this increase was not statistically
related to or accounted for by the animation itself. In addition, significant differenc-
es were found between the pre/post intervention ratings for participant’s ratings of
safe/proper inhaler use simulations. In this instance, participants’ ratings actually
decreased, indicating poorer intentions to use inhalers properly; and, again, this de-
crease was not associated with the animation itself. It can only be assumed that some-
thing outwith the study’s measurements was influencing or mediating these intention
ratings.

In order to further investigate and to clarify the discrepancy between the qualitative
and quantitative findings, the research team plan to engage in a full trial to assess
whether the apparent increased intentions, expressed in the qualitative evaluations, to
engage in more physical activity will indeed translate to a change in behaviour. This
follow on work will also include an assessment of the efficacy of including an asso-
ciate individualised ‘action plan’ to help promote a concrete pathway to behaviour
change following viewing the animation. This will be a key challenge, as it is well
known within the psychological literature that even though someone may express the
intention to change a behaviour, the actual behaviour change may not follow (i.e., the
intentions-behaviour gap).
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