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ABSTRACT 

 
The interdisciplinary research project, Using Sonification to 
COmmunicate public health Risk data (SCORe), aims to 
experimentally test how sonification, interactivity in 
combination with music, could increase the communicative 
potential of a visual presentation directed to young people and 
focused on health risk data of alcohol consumption. 
Specifically, we are studying how this type of presentation 
can support engagement with health information, and the 
effective interpretation and recall of data. In order to explore 
the possible influence of sound in understanding important 
health risk messages, a 3-arm pilot randomised control 
(participant-blinded) trial was designed. We compared a 
visual presentation augmented by sonification, music and 
interaction with a simple visual presentation and a visual 
presentation augmented by simple user interaction. This paper 
describes the most complex of the three health presentations 
(the audio-visual and interactive presentation) and presents 
initial findings that relate to this presentation only. 
 

1. INTRODUCTION 
 
Misuse of alcohol remains one of the significant health 
determinants in young people. Recent decades have seen the 
introduction of a variety of health educational interventions 
intended to increase awareness of harmful effects associated 
with alcohol consumption [1, 2]. The improved understanding 
has not, however, converted into significant reduction in 
young people’s risky behaviors [3, 4]. For instance, within 
young people’s alcohol drinking patterns, binge drinking (i.e. 
drinking large amounts of alcohol in a short time often with 
the intention to get drunk) remains one of the main public 
health concerns [5] as early onset of binge drinking forecasts 
the development of adult alcohol-use disorders [6]. Short-
term consequences of alcohol intoxication [7, 8] are widely 
known. Long-term consequences of alcohol abuse, on the 
other hand, which develop over time, such as liver cirrhosis, 
cancer, and heart disease are rarely observable in young 
people [9]. Consequently, long-term consequences are seldom 
addressed in prevention campaigns despite some researchers 
suggesting that young people who are aware of long-term 
impact of alcohol misuse are less likely to engage in harmful 
drinking [10].  

Given the inadequacy of the presently available 
prevention measures, it is clear that new ways of prevention 
of alcohol misuse in young people need to be proposed to 
tackle this important problem. To increase the effectiveness of 
these efforts, communication strategies have to be specifically 
designed for this segment of the population, for instance by 

considering the use of mobile devices such as the smart 
phones and tablets which are preferred tools of 
communication by young people [11]. The use of mobile 
technology in health care communication (e.g. to deliver 
recommendations to patients or appointment reminders) has 
been examined by Cohn and colleagues [12]. The authors 
concluded that the field of alcohol studies has yet to fully 
move into this domain as a method of preventing or treating 
alcohol problems, and highlighted the urgent need to engage 
with interactive media in supporting alcohol help-seeking and 
behavior change. Communication of alcohol-related health 
risks supported by interactive sonification combined with 
music may offer help in this respect as sonification is a novel 
tool and thus potentially interesting to young people. The 
interactive element can engage young people in a “game”-like 
exploration of data, potentially increasing their self-efficacy 
and control over their drinking habits (while at the same time 
the presentation could provide information on how and where 
to seek help). This way of presenting information can be 
combined with music, which many adolescents are interested 
in [13, 14], it relies on technology and can be easily adapted 
for modern mobile technology, and it does not require 
advanced numeracy skills and thus is available to a variety of 
audiences. Studies exploring sound communication 
interventions may be an important step forward in designing 
future prevention campaigns to manage alcohol misuse in 
adolescents. To the authors’ knowledge interventions of this 
kind have not been implemented and tested to date. Indeed an 
extensive search of several research databases, with the help 
of the research librarian, was undertaken in 2014 and 
identified no results. In this project, we tested the hypothesis 
that a visual presentation augmented by interaction, 
sonification and music could increase the communicative 
potential of alcohol-related health and risk messages. To test 
this we designed a 3-arm pilot randomised control 
(participant-blinded) trial. 

2. SONIFICATION IN HEALTH 

Sound feedback approaches have been used extensively in 
medicine and for a long time [15, 16].  

More recently, the use of auditory feedback has 
been tested in a variety of medical applications. Edwards et 
al. [17] investigated whether the visual microscopic diagnosis 
of cervical cancer cells could be supported by an auditory 
component. Cassidy et al. [18] have examined the possibility 
of sound generation (through a vocal synthesis model) from 
colon tissue scan data. Kagawa et al. [19] developed a 
technique which allowed for the generation of sound 
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information from diagnostic images in order to reduce the 
fatigue of the radiologist and, consequently, maintain 
accuracy in imaging diagnosis. Ballora et al. [20] have also 
tested the use of sonification as an alternative diagnostic tool 
to visual means. Mihalas et al. [21], who have applied sound 
feedback as a complementary technique to visual 
representation of heart rate (both in humans and rats), 
indicated that sonification may successfully be implemented 
for detection of arrhythmic events and comparisons between 
normal and abnormal signals. Jovanov et al. [22] have 
investigated the problem of fatigue during long duration 
biomedical procedures and analysis. The authors have 
proposed the application of tactical audio feedback as a means 
of supporting a surgeon in positioning surgical instruments 
without having to lose eye contact with the patient.  

The usefulness of sonification for the analysis of 
multi-parametric data such as EEG has also been observed by 
Hinterberger and Baier [23] and Baier, Hermann and Stephani 
[24]. The researchers used a MIDI (a protocol which allows 
various digital music instruments or other musical devices to 
communicate with each other) device to map and sonify 
parameters extracted from the EEG data to different 
instrumental sounds. This type of parametric sonification in 
real time displays the rhythmic structure of human EEG 
signals, which, it has been suggested, may help the treatment 
of diseases such as epilepsy, attention deficit disorder, 
depression or dementia.  

Hinterberger et al. [25] have explored the use of the 
auditory feedback for fully paralyzed patients with visual 
impairment. During the experiment, all visual feedback 
information was converted into audio signals, which 
facilitated controlling the TTD (Thought-Translation-Device) 
through auditory signals only. The authors indicated that self-
regulation of brain signals can be learned with auditory and 
combined auditory and visual feedback, however, the 
achieved control over the TTD system is worse in comparison 
with the visual alone. Use of sound as information feedback 
for visually impaired people has also been investigated by 
Berndt-Schreiber et al. [26]. During the experiment, the 
images of several basic geometrical shapes (i.e. a circle, a 
square, and a triangle) were linked and represented aurally by 
different sound waveforms. Although the use of the system 
requires training, in time the user is able to recognize more 
complex graphical patterns conveyed by sounds.  

Sonification has also been used for spatial 
localization monitoring of the arms and hands motions of 
patients who do not receive appropriate information from 
muscles and joints [27]. Pauletto and Hunt [28] have 
conducted an experiment to test the effectiveness of the 
sonification of electromyography (EMG) data of patients’ 
muscles activity. Sonification was found to be useful as it 
allowed the physiotherapist to focus on the patient instead of 
monitoring the graphical representation of EMG data on the 
screen[17-19]. Vogt et al. [29] have also investigated the 
potential use of sonification in physiotherapy. The experiment 
with patients with limited shoulder mobility showed that 
sonic feedback provides satisfactory information on 
perception and awareness of a body movement.  
 

3. SCORe RESEARCH PROJECT 
 

The idea for the SCORe project (Using Sonification 
to COmmunicate public health Risk data) originated from a 
pervious collaborative effort, Jane’s story, an immersive 
multimedia presentation [30], which aimed to exploit the 
communicative qualities of sound (i.e. music, voice, sound 

design and sonification) to portray health risk data, 
particularly to young people. The public received this type of 
presentation very well during the Conference of the Centre 
for Chronic Diseases and Disorders (C2D2) in 2013 and the 
York Festival of Ideas in 2014. The success of this work led 
us to hypothesise that a combination of sound design, film 
music methods and sonification may influence how 
effectively and accurately we recall information and increase 
engagement with the visual presentation of data.  
The starting point of the 3-arm randomised trial produced for 
the SCORe Project was a visual presentation (presentation 1) 
containing selected data on alcohol consumption by young 
people in the UK and Europe [31-33] and alcohol-related 
health risks. The presentation was then augmented with 
interaction only (presentation 2) and sonification, music and 
interaction (presentation 3). 

The three versions of the prototype presentation 
were developed using PowerPoint 2011 and its interactive 
capabilities. This approach allowed us to create a prototype, 
appropriate for pilot testing, very rapidly. After the test, the 
presentation can be easily converted into an interactive 
application for mobile devices. Such an application will 
benefit from and integrate any useful observation and/or 
result coming from the pilot trial. We also envisage using this 
prototype and the results of the trial to inform the 
development of an educational, exploratory game for young 
people and a public interactive installation to be displayed in 
the University campus. 

3.1. THE EXPERIMENT 

The experiment took place at the Department of Theatre, Film 
and Television (TFTV) of the University of York between 
November 2014 and January 2015 in a sound treated research 
lab. Participants were sitting at a table about 1.5 metres away 
from the screen where the presentation was projected. The 
sonification and music was played through a stereo speaker 
system (Dynaudio). The user was given a wireless mouse to 
be able to interact with the presentation on screen. The trial 
was preceded by seven validity tests with students from 
TFTV. For the actual experiment we decided to primarily 
target students from disciplines other than music, health 
sciences or theatre, film and television, as these areas of study 
could potentially introduce a bias in the trial. 96 participants 
(age 18-25) were randomly allocated to three groups: 1) 
Group I (32 subjects) experienced the visual presentation; 2) 
Group II (32 subjects) experienced the visual presentation 
supported by simple user interaction; 3) Group III (32 
subjects) experienced the visual presentation augmented by 
sonification, music and interaction. This design allowed us to 
determine which additional presentation component 
(interaction and/or sound) may influence health knowledge 
and risk perception. Participants were asked to fill in a pre-
intervention questionnaire in order to test their knowledge and 
risk perception before the presentation. After the presentation 
participants were asked to fill in the same knowledge and risk 
perception questionnaire plus a number of questions to assess 
how effective they perceived the presentation to be. Finally, 
one month after the trial, participants were asked to fill in a 
knowledge and risk perception questionnaire to check which 
presentation helped them to recall the information more 
easily. We are currently analysing the results of the full trial. 
In this article we present initial results related to version 3 of 
the presentation, which includes visuals, interaction, 
sonification and music. 
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3.2. THE PRESENTATION  

The data used in the presentation come from a variety of 
sources: Alcohol Concern Fact Sheet 2011 [34], the National 
Health Service (NHS), and a number of scientific articles and 
reports [32, 33, 35]. To make the presentation clear, concise, 
and coherent, a professional graphic designer was employed 
to create a unified style and colour palette. The design is 
minimalistic and in line with the recent trends in graphic 
representation. The colour palette is based on green, blue and 
white (see Fig. 1).  

 
Figure 1: Slide 1 - The title page of the SCORe presentation. 
 

The presentation consisted of 11 slides. Each slide 
is accompanied by background music that creates an 
atmosphere for the slide and a background for the sonified 
elements. 

Five slides used sonification to represent aurally 
specific information. A number of sonification techniques 
were utilised: parameter mapping, in which data points 
directly drive the selected sound synthesis parameters [36], 
auditory icons, in which sound samples are associated with 
particular data points through a metaphorical association [37, 
38] and earcons, in which sound samples are associated to 
data in an abstract fashion [40].  

The music component was inspired by the uses and 
functions of music in film and other media productions. 
Film/media music is widely accepted and understood, in 
particular by young people, and thus lends itself well for 
communication purposes. In terms of music style, it was 
agreed that the music would follow a subtle minimalistic, 
mainly electroacoustic, approach rather than follow an 
orchestral approach (Hollywood style). To summarise, the 
music was used in three distinctive ways: 1) as an overall 
support for the sonification, creating an emotional context; 2) 
as continuity component, binding the presentation together; 
and 3) as an interactive accompaniment, linked to 
sonification, and responding to participants’ actions. The 
creation of the music is discussed in more detail in [39]. 

The music was composed using non-linear 
structures built from a number of interchangeable modular 
components. This, in turn, allowed the structural flexibility 
needed to fit the presentation and its interactive component. 
Modular elements were created and edited in Logic Pro and 
Pro Tools. In some instances the final form of musical pieces 
was achieved through improvisation in Ableton Live 9. The 
library of musical modules included drones, drones with a 
distinctive rhythmic element, percussion loops, short melodic 
phrases, and various ostinati structures. The final structure of 
the majority of the musical pieces was divided into larger 
self-contained modular blocks (i.e. arrangement variations) 

that could be applied to the succession of different slides. The 
majority of music contains a characteristic static-like noise 
either incorporated into the arrangement of the pieces or 
appearing independently in situations where there is no music 
in the background. The intention behind this practice was to 
maintain a sound component throughout the presentation as a 
binding element, but also to reflect the toxic nature of alcohol. 
Finally, the music in this experiment was conceived to 
primarily produce a background for this presentation. 
Similarly to what happens in film, the music is meant to affect 
the participants more on a subconscious level, rather than in 
an explicit way. However, in some instances (see in 3.3 the 
music created for the sonifications of slides 4 and 8) the 
music was designed to influence participants’ perception in a 
more direct way. Interaction played an important role in 
facilitating users’ engagement with the presentations of the 
data [40]. In this project we provided a number of simple 
ways to interact, through the mouse, with the music, 
sonification, visual objects and slides: 1) repeated listening 
(each sonification could be listened to more than once), 2) 
single data point listening (each data point of a bar graph can 
be heard separately), and 3) the choice of listening order (the 
user can decide in which order to listen to the sonification 
elements present in each slide).  

3.3. THE SLIDES 

The first three slides are linked together by the same 
musical accompaniment with a slightly different arrangement 
for each slide, which provides an illusion of development in 
the music. The first two slides, the title page (see Fig.1) and 
the definition of alcohol, do not contain sonification or 
interactivity. Their function is to introduce the topic of the 
presentation.  

 

!
Figure 2: Slide 3 - Alcohol units and standard drinks. 

 
The third slide (Fig. 2) provides information about 

standard alcohol units and links it to standard drinks in the 
UK. By clicking on the icon of the chosen drink (e.g. pint of 
cider, gin and tonic, etc.), participants reveal the alcohol unit 
content for the selected drink, and trigger the appropriate 
auditory icon. The auditory icons designed for the drinks 
reflect the type of alcoholic beverage and their duration is 
directly related to the alcohol unit content. Therefore, the first 
drink, a glass of gin and tonic (1 unit of alcohol), is three 
times shorter than a pint of cider (3 units of alcohol). The 
sounds of the drinks were created by blending the natural 
sound characteristic of a particular drink and appropriate 
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musical sounds that can fit with the music as well as 
symbolise the drink. For example, for a glass of whiskey the 
sound of the ice cubes in a glass are mixed with a glassy, bell-
like percussive sound. The music arrangement of the piece 
used in this slide is less complex than in the previous slides. 
This is done intentionally so that the participant can focus on 
the sonification.  Additionally, all drink sounds are in the “A 
minor” key, tuned to the background music.  

Slide four (Fig. 3) provides information about binge 
drinking in Europe. As binge drinking is linked to clubbing 
and other types of young people’s social activities, we used 
music inspired by recent trends in dance music (dub step 
style). The slide presented the map of Europe with countries 
marked by different colours, which reflected the binge-
drinking levels expressed in percentages. By clicking on a 
country on the map, the participant triggers a musical 
sonification, whose complexity and amount of distortion are 
linked to the percentage of binge drinking for that country 
(the higher the binge drinking percentage the more complex 
and distorted the music).  

!
Figure 3: Slide 4 – Bing drinking for young people in 
Europe 

!
Figure 4: Slide 5 – Consumption of alcohol and age. 

Slide five (Fig. 4) presents a bar graph comparing 
girls and boys alcohol consumption at different ages. The 
slide features a drone, which provides a neutral background 
for the sonification of the bar graph. The sounds used for the 
sonification of the bars combine two elements: a short sound 
with a fast attack and the reversed variant of the same sound. 
The bars showing boys’ alcohol consumption are represented 
by a single piano note (A natural) in a low register, whereas 

girls’ drinking is sonified with a violin sound (A natural) in a 
higher register. The length of the sounds reflects the increase 
of alcohol consumption with age. The sounds are triggered by 
clicking on the bars. 
 

Slide six (Fig. 5) is dedicated to the short-term 
consequences of alcohol use.  

 

 
Figure 5: Slide 6 – Short-term consequences of alcohol. 
 

The slide features a human body with visible 
organs. The idea for the sonification of this slide was to show 
what happens to the drinker’s body when alcohol enters the 
organism. By clicking on the organs we can listen to a 
sonification of the impact of alcohol consumption on that 
organ. All the sounds used in this slide can be divided in two 
major categories: a) those directly connected to the organ, for 
example, heartbeat for heart, breathing for lungs, etc.; b) those 
indirectly connected to the organ function, e.g. kidneys or 
liver. The sounds belonging to the first category are created 
by selecting the natural sound associated with the organ and 
applying various processes to it (e.g. addition of a reverb or a 
flanger effect, etc.). The sounds from the second category are 
created by blending together various natural and synthesized 
sounds from sources that have a metaphorical association 
with the organ. For example, the sounds of organs such as 
liver, kidneys and the stomach are created by combining 
sounds of various home appliances, e.g. a blender or a 
washing machine, with watery sounds produced by boiling 
water or a pitch shifted running water sound. Organs such as 
the brain were sonified using different virtual synthesizers, 
i.e. Spectrasonics Omnisphere soft synthesiser and 
instruments available in Native Instruments Reaktor. 
Additionally, many of the internal organs feature static-like or 
metallic “drops” sounds to emphasise the toxic nature of 
alcohol. This type of sound is particularly noticeable in the 
sound representing alcohol spreading through the body 
through the vascular system.  

Slide seven is dedicated to the long-term 
consequences of alcohol consumption such as dependency, 
cancer, mental disorders, among others, and features 
background music only. The undertone of this slide is rather 
grim, and thus the music matches this particular mood. The 
piece for this slide was combined from three major 
components: a) a major-minor seventh sustained and 
pulsating chord (a chord which is a staple attribute of many 
Bernard Herrmann’s film music pieces), b) a melody in long 
note values (combined from two melodic lines shifted against 
each other in the time domain, obscuring the clear beginning 
and end of the phrase), c) a static-like noise present 
throughout the piece. 
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The eighth slide is also dedicated to the long-term 
effects of alcohol consumption, this time, however, it focused 
on the liver cirrhosis mortality in England and Wales, 
Scotland and European countries, between 1950-2002 (see 
Fig. 6).  

 

 
Figure 6: Slide 8 – Liver cirrhosis mortality. 
 

The slide contains two graphs, one for men and the 
other for women. We first attempted to sonify the graphs 
using a precise one-to-one mapping between sound parameter 
and data point. This approach created abstract and rather 
unpleasant results. Our intention was to produce a musical 
and engaging sonification. So it was decided that the 
sonification should focus on the general trend and shape of 
the graph lines, rather than the specific data values. The final 
sonification uses a combination of sampled orchestral string 
drones, glissandi, accelerando/diminuendo percussive effects, 
and piano passages that roughly follow the lines of the graph. 
This approach produced short sonoristic1 musical pieces, a 
few seconds long for each line. The pitch and the intensity of 
the sound were associated with the increase or decrease in the 
mortality percentages. This, in turn, resulted in what could be 
described as a “cinematic” effect, which was more musical 
than the previous, more precise, sonification attempts, but 
also represented well the message presented by the data, and 
gave “depth” to the traditional two-dimensional graph. As in 
slide 5, the low register is associated with men and the higher 
register with women.  

Slide nine again features only music accompanying 
text describing the additional health risks associated with the 
consumption of alcohol. The music is a drone with an 
ambiguous mood. Finally, the last two slides (10 and 11) are 
connected together by a short musical piece with an optimistic 
mood based on a simple four-chord harmonic progression. 
This piece also features a more complex arrangement than the 
previous pieces.  
 

4. RESULTS 
 

For the purpose of this paper we focus on the preliminary 
results for experimental group III only, as this group received 
the full audiovisual interactive presentation and were asked to 
                                                             
1  The term “Sonorism” (coined by Józef Chomiński as 
“Sonorizm”) is associated with a distinctive style within 
Polish concert music of the 1960s (Penderecki, Górecki, 
Kilar, Serocki, Szalonek, et al.) that explored contrasts of 
instrumentation, timbre, texture, articulation, dynamics, 
movement and expression as a primary factor of a 
composition. 

comment on the effectiveness of the music, sonification and 
interaction components.  

The general feedback indicates that, thanks to the 
graphic design, music and sonification, the presentation is 
informative and engaging. All participants found the 
presentation educational. Participants reported that they 
learned a number of new facts regarding alcohol 
consumption, among which were, for instance, the alcohol 
content in various drinks; safety limits advised by the NHS 
for men and women; the specific effects of alcohol on the 
body; the fact that young people in some countries are 
exposed to a grater risk of binge drinking; the mortality levels 
due to liver cirrhosis; and that the UK has a significant 
problem regarding the consumption of alcohol as compared to 
other European countries.  

The majority of the participants, 87% (28 out of 32) 
found the presentation effective in communicating alcohol-
related risks. The following comments were provided: 

“All the right things are in it; the comparison of 
effects in different countries, the risks, shocking 
ages that people start drinking at, etc.” [Subject: 
076] 

 
“I can definitely say that I learnt a lot [more] about 
alcohol in the span of approximately 20 minutes 
than I have since I began consuming alcohol. It was 
an easy-to-follow, highly informative presentation 
[…]”. [Subject: 124] 

The overall experience with the presentation was measured on 
the analogue scale 0-10 (with 10 being the best experience). 
The mean score was 7.3 (SD=1.2), indicating a good 
experience with the presentation. The participants commented 
on their experience in the following way: 

“It was one of the best [presentations] I’ve seen for 
overall feel – nothing out of place, the tone was 
right and the graphics, and the sounds made it 
interesting.” [Subject: 072] 

 
“Fun as well as informative.” [Subject: 001] 

 
“I feel much more informed about alcohol misuse 
and the sounds have made the facts stay in my 
memory longer than if there was no sound.” 
[Subject: 017] 

 
“I really enjoyed the slide with the body parts and 
related sounds.” [Subject: 097] 

Participants were asked about what they liked the most about 
the presentation and reported that the sound design and music 
were particularly entertaining:  

“I thought the sounds were fun and helped to 
demonstrate the graphs and pictures better than just 
looking at them.” [Subject: 139] 

 
“The different music relating to the more 
dangerous/worrying facts helped me remember the 
worst facts/countries/ages”. [Subject: 041] 
 
“The music made me more concerned about the 
effects of alcohol”. [Subject: 027] 
 
“The sounds! Listening to the music follow the ups 
and downs of the line graph was amusing. I suppose 
it would sharpen my focus on the graphs”. [Subject: 
021] 
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There were also some negative comments regarding the 
overall sound and music used in the presentation, particularly 
in relation to the ability to focus on the presented data or the 
use of the sound component in some slides. For some 
participants the music interfered with concentration: 

“Some [sounds] were excessively overdramatic and 
the music was used on information that was quite 
trivial”. [Subject: 031] 

 
“When a slide had general background music it 
helped, but when each thing you clicked on had 
different effects I found that a bit distracting […].” 
[Subject: 081] 
 
“Some sounds were un-necessary and a bit 
distracting, particularly the background music on 
some slides with other audio content”. [Subject: 
070] 

There were also comments regarding the intensity of some 
sounds. This was usually related to the musical sonifications 
of the liver cirrhosis mortality graphs, which were reported to 
be: 

“[…] at times the sound effects were quite intense”. 
[Subject: 124] 

 
“The sounds on most slides are a little too intense- 
for example, the graph showing that Scotland had 
the biggest increase.” [Subject: 001] 

The intensity of the sound used for the liver cirrhosis graphs 
was intentional, showing the changes in the trends. Some of 
the participants’ comments reflect our intentions: 

“Playing the sounds in increasing level of intensity 
makes the presentation more attention grabbing due 
to the increase in pitch / volume of the music.” 
[Subject: 017] 
 
“The pitch mirrored line graphs over time, which 
was good, and the loud music was played when 
there was a high figure, and vice versa, which did 
make me think a bit more about the figures.” 
[Subject: 012] 
 
“The cirrhosis bit I will remember for a long time, 
and the Europe map bit, as they used memorable 
techniques that portrayed the impact […].” 
[Subject: 072] 

The mortality levels caused by liver cirrhosis due to alcohol 
use in Scotland for men are particularly interesting. 
Illustration of this steep increase required application of the 
high pitch glissando effect of the violins, which could be 
perceived by some as uncomfortable. The views regarding the 
sound design/sonification of some particular elements of the 
presentation, for instance the sounds associated with different 
drinks in slide 3, were also divided: 

“I like how the drinks make ‘clink’ sounds when 
you click on them.” [Subject: 046] 

 
“The cheesy noises. The “ding ding” like on a quiz 
show that sounded for some of the buttons”. 
[Subject: 036] 

The duration of some musical clips was perceived as too long, 
particularly the sonoristic pieces used for the liver cirrhosis 
mortality levels: 

“Sometimes the length of the sounds were too long”  
[Subject: 139] 

 

“The sounds seemed a bit out of place and 
continued too long.” [Subject: 064] 

We also asked the participants how much they thought sounds 
and music contributed to conveying the message. 72% (23 out 
of 32) of the participants indicated that the 
sounds/sonification helped in conveying the message. 
Similarly, 72% of participants felt that the music helped to 
convey the message. Some of the participants provided 
additional comments: 

“The sounds often differed with regard to the 
severity of the consumption of alcohol for instance 
in the different ages groups. The music got more 
high pitched the higher the amount of alcohol […]” 
[Subject: 055] 

 
“The heartbeat, the blood vessels, the lungs…. The 
sounds of those organs in particular helped me to 
visualize the possible effects alcohol misuse.” 
[Subject: 021] 
 
“The interactive sounds definitely had a great 
influence on the messages being portrayed, 
bringing the facts and figures to life.” [Subject: 
124] 

The questionnaire also included a number of specific sub-
questions regarding the appropriateness of the sounds/musical 
clips associated with the specific elements of the presentation. 
For slide 3 “drinks”, 75% (24 out of 32) participants felt that 
sounds were appropriate for this slide. For slide 4, “Binge 
drinking”, 72% (23 out of 32) participants felt that the sound 
component (i.e. short musical clips) was appropriate. For slide 
5, which showed the differences in alcohol consumption 
between boys and girls in different age groups, only 53% (17 
out of 32) participants felt that the chosen sounds were 
appropriate. For slide 6, illustrating short-term consequences 
of alcohol on the body, 87% (28 out of 32) participants 
indicated that sounds were appropriate. For slide 8, reporting 
on liver cirrhosis mortality levels using sonoristic sounds, 
75% (24 out of 32) of the participants felt the sound 
component was appropriate. In the additional comments 
section participants indicated that: 

“The sounds of the short term consequences 
reflected what was happening in the body which I 
found quite memorable. The music for the binge 
drinking percentages was very dramatic in the high 
percentage” [Subject: 055] 

 
“Some of the sounds on the body organs page 
seemed really representative of the organs […].” 
[Subject: 134] 

 
“The sounds were cleverly collaborated and linked 
to the meaning and diagrams which was a clever 
and effective tool to use.” [Subject: 124] 

It appears that slide 6, showing the human body and 
informing about the short-term consequences of alcohol use, 
was the most memorable. We were also interested in whether 
participants perceived the relationship between 
music/sonification and the displayed information/data. 
Overall, 61% observed this relationship in slide 3 “drinks”; 
79% in slide 4 “binge drinking”; 63% in slide 5 “consumption 
of alcohol”; 90% in slide 6 “short-term consequences”; and 
79% in slide 8 “liver cirrhosis”. 
Some of the participants additionally reported that: 

“At some points I definitely felt the relationship 
stronger than at other points during the 
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presentation, but nevertheless I recognized a 
relationship between the information shown on-
screen and the music” [Subject: 124] 
 
“[…] the presentation had quite an obvious relation 
to the information being presented” [Subject: 001] 

 
“It was definitely successful in that it matched what 
was on the screen and I felt like I knew it was 
putting the seriousness of the information into 
sound […]” [Subject: 125] 

However, one of the participants did not perceive any 
particular relation between the music and the data presented 
on screen: 

“The music didn’t seem connected.  It felt like very 
generic background music that you would get in 
this type of self-service presentation and not 
particularly related to the subject matter.” 
[Subject: 070] 

 
5. CONCLUSION 

 
In the SCORe project we designed an original health 
communication intervention prototype. This intervention 
focused on information about young people’s alcohol 
consumption in Europe and the UK, and related health risks. 
We designed a trial to compare the effectiveness of a visual-
only presentation of data with two augmented versions of this 
same presentation: one with interaction and one with 
interaction, sonification and music. 

We have presented in this article preliminary results 
related to the group of participants (32 in total) that 
experienced the full audio-visual and interactive presentation. 
The analysis of the overall trial is still in progress and it will 
be the focus of a future article. 
From these preliminary results we observe that: 
1) The majority of the participants’ comments on the 

different aspects of the presentation were positive.  
2) Slide 6 (i.e. the short-term effects of alcohol on the body) 

was particularly successful in engaging the participants 
with the health information. This slide is perhaps the most 
inventive and original of all the slides in the presentation, 
and the one with the potential to be easily reinterpreted as 
an interactive installation/game where a user could see 
and listen to what is happening to the body and to 
particular organs when excessive alcohol is consumed. 
Imagine, for instance, a 3D representation of the body 
with organs that can be listened to at different stages of 
intoxication, etc. 

3) Some of the participants indicated that the music was “a 
bit” distracting. This comment highlights the importance 
of maintaining a balance when stimulating different 
senses (vision, hearing, etc.) during a presentation. We 
recommend that in interventions of this kind music 
accompaniment should be very simple and minimalistic, 
e.g. a neutral drone. This would allow for an easy 
transformation of the music in accordance with the 
selection of different sections of the presentation (e.g. 
different organs and the severity of the intoxication). The 
use of a musical underscore solely based on the timbre-
orientated drones (which are free from harmony and 
rhythm) would also facilitate a homogenous blend of the 
music and sonification, allowing the latter to remain 
dominant and easily absorbed by the users.  

4) We also suggest that some of the information could be 
delivered in the form of an audio narration/commentary 

rather than by text, thus minimising the need for focusing 
on reading while also listening.  
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