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levels           
not sufce without a cognitive statement, and vice versa [23]. 

Sometimes human empathy is declining into a more apathetic 
approach, especially in cases of an emergency. Especially in cases 
when other people are present, individuals do not ofer help, caused 
by the lack of feeling responsible and emotional attachment toward 
a victim. Sometimes they feel overwhelmed and afraid that they 
might do something wrong or worsen possible injuries. 

Situations such as bystanders ignoring accidents and subse-
quently injured victims are becoming way too common, and using 
mobile apps such as Waze [7] or Google maps, the driver navigates 
away from an accident to avoid these types of encounters. This 
leads not only to an apathetic approach of an accident, as victims 
can be considered as a nuisance rather than someone that needs 
help, but victims would be completely by themselves in these situa-
tions, and that is judgmental for the situation, as every lost minute 
could be crucial for someone’s life. 

One possible solution for reducing bystander efects is through 
the means of an in-vehicle information system that supports the 
user when helping a car accident victim. We decided to design and 
implement a voice assistance system that helps drivers in such situ-
ations and research this approach in a simulator based user study. 
The guiding research question was: 
RQ: How can extended frst-aid knowledge available in a voice assis-
tance system help bystanders empathize with victims of car accidents? 
Additionally, we were interested in the following sub questions: 
Sub-RQ1: How does sharing information about a nearby accident 
afect another person’s behavior/emotions? 
Sub-RQ2: How can the communication system provide knowledge to 
reduce bystander cognitive dissonance? 
The design of AutoMate followed the assumption that proactively 
asking for a bystander from the perspective of the victim to come 
and help would create a more efective impact than merely display-
ing information. AutoMate informs drivers (bystanders) that an 
accident occurred and how far it was. With our research we provide 
an approach to how future frst-aid communication systems in cars 
could be designed. 

together, as only the emotional part of the empathy wouldABSTRACT 
The bystander efect (i.e. theory that individuals are less likely to 
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1 INTRODUCTION 
Empathy means to be able to understand and sympathize with other 
people’s emotions. It happens on cognitive, moral, behavioral and 
emotional levels [23]. In order to have a more emotional engage-
ment, and thus a deeper empathy, it is necessary to use these four 
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2 RELATED WORK 
We conducted research on the need of bystander action, the causes 
of the bystander efect and existing help systems for car accidents. 

Bystander action usually has an impact on the outcome of an 
accident, especially with respect to bridging the time between an ac-
cident and the arrival of the ambulance. In case of an emergency the 
appropriate conveying of frst-aid steps can be of great signifcance 
[21]. 

First-aid training has an important impact on bystanders’ will-
ingness to stop and help [14, 22]. As Hall et al. [13] point out, the 
motivations for bystanders to not help can be rooted in numer-
ous factors, such as the number of other bystanders at the scene 
[9, 18, 19], the severity of an accident [10], the demographics and 
appearance of the victim [10, 17], the relationship to the victim 
[10, 16], insufcient frst-aid knowledge [17], fear of liability [1, 14], 
or simply the fear of doing something wrong [1, 14, 17, 24]. Also 
diferences between the challenges of face-to-face and non-face-to-
face situations have been analyzed [20, 25]. 

Current solutions mainly focus on facilitating the automatic 
sending out of emergency calls and the victim’s data to the ambu-
lance. One example is the eCall system which is mandatory for all 
newly registered cars within the European Union since 2018 [6]. 
In case of an accident (e.g., when the airbag is activated) the eCall 
system automatically calls the ambulance [3]. 

Besides that it can also be activated manually through a button [4, 
15]. Since eCall can not be deactivated by the driver, there has also 
been some discussion about privacy and ethics, as users are afraid 
that their information would be shared not only to ambulances, but 
with other people, or that their data would be hacked [11]. 

Apart from eCall, there have been similar approaches from sev-
eral car companies [8]. Smartphone applications that tackle are 
for example iOnRoad Augmented Driving or Porsche Car Connect 
[2]. Systems that go beyond informing the ambulance and instead 
network with other cars in a certain radius did not seem to be of 
big interest yet. 

3 SYSTEM DESIGN 
When it comes to designing such voice-based helping systems, the 
usage of an emotionally-laden or anxious voice may be counter-
productive [5] and interfaces in such a context should avoid high 
color contrast and fickering animations [5]. Using an appropriate 
combination of visuals and voice within a car interface has been 
proven to work well in guiding and reducing stress for witnesses 
of trafc accidents [5]. 

Zepf et al. [26] mentioned that an empathic interface on vehicles 
can prevent emotional distress from drivers and dangers such as car 
accidents. They claimed that the driver’s emotional state can afect 
their ability to drive, and thus focused on studying what external 
real life triggers could infuence the user’s emotion. 

Gröber et al. [12] mentioned that, with the automatization of 
cars, they are becoming more complex and with that, leading to new 
forms of accidents. They mentioned that having proper communica-
tion inside the car could help drivers understand the car’s behavior, 
build trust in the technology and resolve possible problems [12]. 

Their study showed that a form of communication between car 
and driver can be helpful to prevent possible accidents, and so, a 

frst-aid communication system would also be benefcial for both 
bystander and victim. 

4 PROTOTYPICAL AUTOMATE SYSTEM 
DESIGN 

4.1 Analysis 
To frame the functionality of our system, we conducted one inter-
view with a paramedic from the red cross for expert knowledge 
and two interviews with possible users that drive regularly. There 
was no need to limit down the user group, since everyone can 
potentially be afected by an accident situation. 

The user interviews had the main purpose of fnding out about 
people’s driving habits and how they usually react in case of an 
accident, as well as, questions about our concept and their opinions 
about sharing health information. The expert interview had the 
purpose of gathering important insights about frst-aid. Before 
developing AutoMate, the frst-aid content needed to be suitable 
for bystanders who do not have detailed expert knowledge. With 
this insight, we were able to keep a balance between providing 
necessary frst-aid knowledge and not overwhelming the driver. 

The paramedic stated fve basic frst-aid steps, and three steps 
considered optional. Paramedics do not expect nor encourage in-
depth frst-aid knowledge from bystanders. Moreover, he noted 
that people might have reasons to not stop by, especially when the 
accident is fatal and the bystander has emotional barriers. 

Another reason for conducting the expert interview was to fnd 
out which types of victim’s health data could be helpful for a by-
stander. He stated that most of the health data we had in mind 
(allergies, medication, etc.) are not helpful at all for laymen but 
rather for the ambulance. So, during the interview we came to the 
conclusion that AutoMate should only portray basic information 
about the user’s wellbeing as well as the fatality of the accident. 

4.2 Conceptual Design 
We created a concept which fulflls the following functionality: 
Before starting the car the user logs in with their personal profle 
on the car interface in the middle console. In the personal profle 
the user’s basic data (frst name and age) is stored. Optionally, they 
can also provide an avatar and additional data such as children 
being on board. 

When an accident occurs in a certain radius, the user receives a 
notifcation on the interface of their car. There will be a visual cue as 
well as a short sound to attract drivers attention without distracting 
them. In a real setting, the driver would have the possibility to 
accept or decline to stop by and help. As mentioned above, the 
decline option is important since there might be serious reasons 
for not being able to help. To avoid chaos on the accident site, the 
notifcation will only be sent to a limited number of bystanders, 
namely those who are very close to the accident. 

After accepting, the system provides information about the ac-
cident. The data will not only be visually displayed on the screen 
but also read out loud by a voice assistant. The information will 
be told in a frst person perspective to create a feeling of an actual 
person talking to the driver. In the next step the voice assistant asks 
the user to follow the route to the accident. In the meantime, there 
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will be a map portrayed on the screen, just like a usual navigation 
system. 

When arriving at the accident location the system will start 
providing the 5 frst-aid steps we determined in the previous sub-
chapter. These steps may vary depending on the type of accident, 
but in our work we focus on one specifc scenario where the fol-
lowing 5 frst-aid steps are needed: 1. Park safely. 2. Turn on the 
warning lights and place the triangle somewhere visible. 3. Take 
your frst-aid kit. 4. Approach the victim from the front and check 
if they have any injuries. 5. Kneel down next to the victim and calm 
them down. 

On the screen, the steps will be portrayed in short sentences and 
a pictogram. The user will be able to click through, skip or repeat a 
step anytime they want. The selected step will be read out loud by 
the voice assistant. 

5 STUDY DESIGN 
The study was set-up in a driving simulator environment. The 
driving scenario was implemented with SCANeR™ software by 
AVSimulation. The ride starts right before an intersection, which 
is crossed by some pedestrians. In the route there are a couple 
of intersections with trafc lights. In general, there is low trafc 
density in the area. 

Driving the predefned route took about fve to ten minutes. 
The scenario of urban trafc was thought as a frst experiment as 
one of the main ideas was to research whether this possible extra 
interaction would improve the empathy from bystanders (inside a 
car) and victims. 

Inside the scenario, it was possible to conclude that the others 
cars might not have AutoMate implemented, as in more than one 
case it showed them driving past the accident and ignoring it. We 
concluded that not everyone would have this in their cars, and the 
more people it approaches in order to gather help, the better for 
the victim’s mental and physical being. 

At the intersection before the bridge, AutoMate alerts to an ac-
cident in the immediate vicinity of the participant. During this 
process, a voice assistant describes the situation and asks the dri-
ver for support and guidance. After the participant perceives the 
emergency situation and confrms to help, the location of the in-
jured person appears as a map. The participant follows the map 
and arrives at the accident site after about two minutes of driving. 
As soon as the driver confrms their arrival at the accident location, 
the fve frst-aid steps appear. 

At the same time, the voice assistant asks the driver to go through 
and follow the steps before leaving the car. Since the victim might 
be in a critical situation, this step takes only about one minute. 
Once the frst-aid steps have been gone through, the driver gets out 
of the car with the intention of helping the injured person. Since 
this is in the context of a simulator lab study, the study ends at this 
point. 

The emergency situation including alerting, playing the voice 
assistant script, and controlling the frst-aid steps of the AutoMate 
interface were manually controlled by a human assistant who ob-
served the interaction. Figure 1 shows an setup overview of the 
simulator study. 

Figure 1: On the left: Driver receives an emergency notifca-
tion; on the right: Interaction during frst-aid steps 

6 METHODS AND PROCEDURE 
In order to assess the interface, we used a mix of qualitative and 
quantitative methods. To frst generate an estimate of participants’ 
general empathy level, we used the standardized Toronto Empathy 
Questionnaire (TEQ), which represents empathy as a primarily 
emotional process. The TEQ consists of 16 questions, each rated on 
a fve point scale from ‘never’ to ‘often’. 

Furthermore, we used the User Experience Questionnaire+ (UEQ+) 
with the subscales attractiveness, efciency, perspicuity, novelty, 
trust, usefulness, value, visual aesthetics, intuitive use, trustworthi-
ness, quality of content, clarity and response quality as a quantita-
tive assessment of usability and user experience to assess UX with 
AutoMate. 

Semi-structures post-interviews were utilized to gain qualitative 
insights on empathy during the emergency situation, appropriate-
ness, awareness, and understanding of the AutoMate interface and 
interaction. Questions asked included: 

• How do you feel about the situation you have just experi-
enced? 

• How was it to empathize with the victim, even though she 
is a stranger? 

• How much the information shared about the accident helped 
your decision? 

• How hard was it to understand and interact with the Auto-
Mate? 

• What do you feel about the information shared? Would you 
be comfortable sharing your location with other people? 

In addition, demographic data (age, gender) were collected. Open-
ended and questions scored on a 7-point Likert scale were defned 
for general assessment of driving experience, assessment of be-
havior in an accident (self or bystander), and initial assessment of 
frst-aid skills. 

We recorded via an observation protocol the driving behavior of 
the participants in general, their reaction to the emergency situation 
and their interaction with the AutoMate System. 

The study proceeded in fve phases: In phase one, participants 
were introduced to the study goals and agenda, gave their informed 
consent, and flled in the pre-questionnaire which includes the 
experience questions and the TEQ. 

In phase two, participants could familiarize themselves with the 
simulator by driving one or several laps across a diferent track. 

In phase three, participants drove across the track with the emer-
gency situation. 
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In phase four, participants responded to the interview questions 
about empathy, the AutoMate interface, interaction with AutoMate 
and the setup in general. 

Finally, in phase fve, the participant was asked to fll in the 
post-questionnaire that consisted of the UEQ+ with the subscales 
mentioned above. 

On average, the studies lasted about 30 to 40 minutes. Based on 
the rules of the University of Salzburg, no formal ethical approval 
from an ethics committee was required. We nevertheless followed 
ethical standards of our institutions including e.g. informed consent 
and data protection rules. 

7 RESULTS 

7.1 Sample Description 
Overall, eight participants took part in the study. We took a con-
venience sample recruited via word-of-mouth at University of 
Salzburg. Most participants were undergraduates. none of them 
were familiar with the study. Three (37,5 %) considered themselves 
as female and fve (62,5%) as male. The youngest participant was 23 
years old, the oldest 29. With a mean and median age of 26 years, 
the sample was rather young (SD=2,05). 

No participant indicated to sufer from a perception disorder or 
epileptic seizures, which would have been reason for exclusion from 
the study. All participants had a valid driving license and four (50%) 
indicated that they are driving weekly, two (25%) monthly and two 
(25%) less often. Two (25%) respondents said to be inexperienced 
drivers, another two (25%) indicated that they were experienced, 
one participant stated to be experienced, whereas three (37.5%) 
indicated that they were very experienced drivers. 

7.2 Questionnaires 
37,5% of participants had witnessed a car accident, and were shocked 
and scared to react. The others never had witnessed, but they be-
lieved that they would try and help, but they were honest that in 
the situation they might be too stressed to react properly without 
guidance. 

One of the more interesting data was that around two thirds 
(66%) of females don’t believe they have the proper knowledge of 
frst-aid, whereas 60% of males do believe they have the proper 
knowledge. 66% of females and 60% of males would not feel com-
fortable performing frst-aid. 

75% of the participants (N=6) scored slightly above average in 
empathy on the TEQ. The average score was 45 with a standard 
deviation of 4,62. One participant scored above the average score 
with 52 points, whereas another participant scored below with 35 
points. This shows that in our case the participants have a similar 
empathy level. However, it should be noted that we only had eight 
participants in our study. Therefore, it would be interesting to see to 
what extent this result changes with a broad number of participants. 

The UEQ+ resulted in medium to high ratings (all scores in 
the positive range of the scale) on all scales, with only Novelty, 
Visual Aesthetics, and Efciency rated lower overall. Usefulness 
was rated highest, followed by Clarity, Quality of Content and 
Response Quality. 

7.3 Post Interview 
After the study’s main part in the car simulator we conducted a 
15-minute interview to gather the participants’ impressions. The 
overall feedback was positive. In the following, we summarize the 
results from the post-interaction interviews clustered by interface, 
background experiences, empathy, privacy, personal use and possi-
ble changes. 

7.4 Interface Design 
Participants were confused while driving to and arriving at the 
accident location. Five participants criticized the map, as it was 
not dynamic and therefore not intuitive to use. Half of participants 
mentioned a feeling of impatience when listening to the frst-aid 
steps after parking the car. They had a need to directly leave the car 
and help the victim, but at the same time needed to fnish listening 
to the frst-aid steps. We also noted that in most cases participants 
did not notice that they were able to skip the steps by clicking on 
the interface. One participant described how he once experienced 
an accident and forgot all the frst-aid steps out of nervousness, so 
during the simulation he was glad to have all steps directly at hand. 

The system’s design was overall rated positive. Most participants 
described it as clear, straightforward and easy to understand. 

7.4.1 Background Experiences. In general there seemed to be a 
discrepancy between the levels of frst-aid skills among participants. 
Most of the participants stated that the frst-aid steps provided by 
AutoMate were easy to follow and did not stress them too much. 

One participant seemed to be underwhelmed as the mentioned 
steps were self-explaining and nothing new. One insight describes 
the simplicity of the steps as a negative connotation, whereas an-
other insight describes that these steps helped the participant to be 
more calm. 

While the underwhelmed participant had a frst-aid class while 
doing her driver’s license, the latter one never had such a class. 
This shows that diferent backgrounds and levels of comfort with 
frst-aid is something that needs to be considered by the system 
in the future. For users with advanced frst-aid skills it might be 
helpful to include the three additional steps we gathered during 
the expert interview (see chapter AutoMate). 

7.4.2 Empathy. One part of our assumption was that addressing 
the participant directly and through a frst person perspective has 
an impact on the willingness to help. Three participants stated to 
be surprised when the notifcation came in and suddenly the emer-
gency sound appeared. After the surprise, all of our participants 
appreciated the guidance provided by the voice assistant. The voice 
assistance as an additional layer of information was valued, as it 
made the participant aware that there is a real person seeking for 
help. Most participants found it easy to empathize with the victim, 
even though she was a stranger. 

For the victim a persona called Gertrude was created. She was 
an old lady, and most participants felt responsible to help her, as 
she was elderly and they believed she would be more likely to have 
serious injuries even from a mild accident. 

Interestingly, two participants stated that it does not make any 
diference if the victim was a friend or a stranger as they would 
help anyways, while at the same time two other participants said 
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they could not empathize much with the victim because they did 
not see her or were too busy driving. One participant mentioned 
that empathy might be increased, if the victim had a profle picture 
that showed her in person. 

We can conclude that, by addressing the driver directly from 
a frst person point of view, empathy is increased in a way that 
drivers have a clear image of the person seeking help. Therefore, 
they show an increased willingness to help. The information shared 
about the victim contributes to this as well. 

7.4.3 Privacy. At the same time personal data seemed to be a very 
controversial issue for most of our participants. While most of the 
participants saw no problem in sharing accident-related data (such 
as the severity, the location and if the ambulance is on their way) 
data that relates directly to the victim sparked some discussion. Sev-
eral participants seemed to be torn. On the one side they admitted 
that personal data helps in empathizing with the victim. 

In our scenario, the participants had a clear image of the victim 
in their heads due to the victim’s age and name shared. As one 
participant describes it: ’When you know there is an older person 
maybe you approach them diferently’. On the other hand, half 
of the participants said that they would feel uncomfortable with 
sharing personal data, even if it increases their chances of receiving 
help in case of an accident. Revealing the victim’s real name seemed 
to be an issue of discussion as well. 

Several participants liked knowing a victim’s name and being 
able to address them directly. It could also be reassuring and calming 
for the victim if someone talks to them directly. Three participants 
saw a risk of discrimination when disclosing a victim’s real name. 
Especially the earlier mentioned ‘having a clear image of the victim 
in your head’ seemed to be seen as a disadvantage when it comes 
to bias and discrimination. 

Interestingly, one participant also mentioned how he does not 
‘(...) like the idea of designing a technology for racists (...)’ which 
means that the system should not be changed just because of some-
one’s bad stance. It was interesting to see how some participants 
really seemed to weigh up the arguments for and against sharing 
data in their head. One participant admitted how they contradicted 
themselves at several points in the interview. This shows us how 
challenging and sensitive this topic is. 

We concluded that the sharing of personal data is something 
the user should be able to set individually in the settings of their 
personal profle. 

7.4.4 Possible changes. When asked if they would use AutoMate in 
their cars a majority confrmed that the system would make them 
feel more reassured. It adds comfort and safety to already existing 
systems. Although AutoMate was rated overall positive, there was 
also some criticism and room for improvement mentioned. 

When receiving the accident notifcation, one participant stated 
that he missed information about how long the ambulance will 
take. Moreover, they think it could be helpful if their location was 
also shared with the victim. Two participants referred to the voice 
assistant being too slow. Another participant added that the assis-
tant’s pronunciation was weird and robot-like. When arriving at 
the destination three participants said they missed an indicator to 
confrm that they reached the right location. 

As mentioned earlier the timing of the frst-aid steps was highly 
criticized. That is why one participant voiced the idea of having 
AutoMate connected to their smartphone, so that she could listen 
to the frst steps after leaving the car. Another participant would 
prefer having all fve steps directly on one screen, so he can quickly 
skim through them. 

8 DISCUSSION AND LIMITATIONS 
With respect to our overall research question we found that the 
proposed AutoMate interface with extended frst-aid knowledge 
available in a voice assistance system helps bystanders empathize 
with victims of car accidents. The AutoMate system serves as the 
basis of a concept for car manufacturers. It introduces the important 
functions that a frst aid communication system should provide. It is 
to be built into existing systems as an integrated feature. We found 
out that bystanders feel more responsible to help by sharing infor-
mation about a nearby accident, as they are directly approached 
by the victim (Sub-RQ1). Addressing the bystander directly, as a 
victim with name and age, and asking for help is enough for them 
to feel empathy towards the victims. 

It is worth mentioning that confrming the help function is not 
mandatory, and bystanders retain the right to reject help if they 
think it might cause a negative reaction. 

Based on our fndings, the cognitive dissonance of bystanders can 
be reduced by the guidance of the voice assistant and the ofering of 
basic frst-aid steps. This gives users the feeling that they are being 
supported in providing help (Sub-RQ2). As Klieger et al. [14] and 
Fischer et al. [9] make clear, a recent frst-aid training has a massive 
impact on bystanders’ willingness to stop and help. Therefore, we 
could imagine ofering workshops or informative videos at regular 
intervals in the AutoMate system to keep frst-aid knowledge up-
to-date. Unlike the functions of the eCall system [6], AutoMate 
additionally serves as a frst-aid communication system that alerts 
the closest bystander and asks for help, however, similar to the eCall 
system we found privacy issues [11] in AutoMate. The majority of 
our participants voiced their concerns over these issues. In order to 
prevent this, the user themselves should be able to choose which 
information they want to share. The only necessary information is 
the location. These fndings provide a good basis for future built-in 
frst-aid communication systems. 

As Zepf et al. [26] mentioned, an empathic interface on vehicles 
can prevent emotional distress from drivers and dangers such as 
car accidents, and as an empathic system, The concept of AutoMate 
makes drivers feel more calm and at the same time more responsible 
to help victims. Lastly, Gröber et al [12] , mentioned that a form of 
communication between car and driver can be helpful to prevent 
possible accidents. Therefore a communication between those two 
parties can help prevent worsen conditions from victims as well as 
building a trust between drivers and cars. 

We have to keep in mind that ecological validity of a simulator 
study is limited. In our simulator setup, the non-panoramic view 
(frontal projection only) and the lack of integrated vehicle inter-
faces such as turn signal and clutch resulted in a rather artifcial 
environment. To substantiate our fndings, a feld test in a real ve-
hicle should be conducted. A higher number of participants might 
have led to more meaningful results. Future studies in an improved 
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setup and diferent scenarios might reveal further possibilities for 
the development of the concept. In addition, it is benefcial to strive 
for a between subject design approach to measure the impact of 
empathy in two versions, namely the diferences between the frst-
and third person perspective and also a human-like or robot voice. 

9 CONCLUSION 
In this paper, we provide a report on a study in which we investi-
gated an interface to reduce the bystander efect in car accidents. 
We found that the direct approach or contact of the bystander can 
lead to positive efects. The map interface, which was used to nav-
igate to the accident scene, was not efective and the interface of 
the last frst-aid steps was not intuitive. 

The accident in this scenario was very mild, therefore the frst-
aid steps provided by AutoMate were kept minimal. As a result, 
it did not evoke strong emotions such as anxiety and fear in the 
participants. Nevertheless, the availability of navigation in combi-
nation with voice assistance is very helpful. Although, using voice 
assistance for the frst-aid steps in AutoMate had a more superfu-
ous impact, the direct approach of the injured person was perceived 
very positively. 

Despite the fact that the drivers could not see/knew the injured 
person, they could feel empathy towards the injured person. The 
participants felt responsible to help the victim. 

We therefore conclude that the concept of AutoMate is suitable 
as a system to reduce the bystander efect in car accidents. 

Future work should focus on improving functionality, especially 
with regard to the user experience of navigation and frst-aid steps 
on the spot. A possible outcome is a collaboration with car manu-
facturers to integrate AutoMate in existing car interfaces. 
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11 APPENDIX 

Figure 2: Screen design and fve frst aid steps 


	Abstract
	1 Introduction
	2 Related Work
	3 System design
	4 Prototypical AutoMate System Design
	4.1 Analysis
	4.2 Conceptual Design

	5 Study Design
	6 Methods and Procedure
	7 Results
	7.1 Sample Description
	7.2 Questionnaires
	7.3 Post Interview
	7.4 Interface Design

	8 Discussion and Limitations
	9 Conclusion
	10 acknowledgments
	References
	11 Appendix

