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Abstract. We present a system for e-health considering natural user interactions 
for mobile through analysis of healthcare professionals’ activities. The health-
care professionals have to manager patients´ care and their activities, take notes 
of all of them and share information. Communication between healthcare pro-
fessionals is carried out through notations on paper, verbally and sometimes 
through messages by mobile. These procedures make the communication 
process inefficient and slow. We studied the relation between healthcare profes-
sionals, how they interacting and how they communicate in a hospital to pro-
pose a better way of communication, supported by technology. The analysis of 
activities ensured that the needs of the healthcare professionals were hit and the 
routine of these professionals was maintained, making this interaction more 
natural. This experiments show us how the healthcare professionals communi-
cate themselves, to do regular activities related to their work, to exchange expe-
rience and to talk about trivial matters. The use of technological accelerated the 
communication, and the tasks disseminated through big screen TV, allowed that 
everyone could share the tasks and resolve them quickly by the team. 

Keywords: Natural user interface, communication process and information. 

1 Introduction 

We are presenting a study solution to software development regarding e-Health using 
concepts of Natural User Interfaces (NUI) for mobile through analysis of healthcare 
professionals’ activities and communication. Healthcare professionals deal with sev-
eral patients per day and each patient has especial needs, mainly in a chronic mental 
care hospital, where patients stay for a long period, even their whole life [1, 2]. The 
healthcare professionals have to manage all patients´ care and their activities, take 
notes of all information in day-by-day tasks and share all the collected information 
with the team of professionals, aiming at supporting patients in their normalization 
process into society. Although professionals working in these conditions, not only 
share professional activities, but also activities, their personal life and patients feel-
ings, like a big family and the exchange of experiences among them is a mix of  
moments of personal and professional life. 
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Communication among healthcare professionals is carried out through notes  
basically on paper, verbal medical recommendations for patients and sometimes 
through SMS (mobile phone messages). These not structured procedures usually  
drive the communication process in an inefficient and slow path, and may also cause 
inconsistencies and rework in patient´s care.  

The communication process in a hospital is essential in the patient’s treatment - da-
ta from Manhattan Research [19] shows that, in 2012, 85% of U.S. physicians used 
smartphones to professional propose and patient’s interactions - and we have been 
studying the relation among healthcare professionals, trying to learn how they interact 
and share information in a certain mental care hospital. This hospital is considered a 
model for their high degree of expertise and efficiency in patient´s treatments,  
although their communication is totally paper-based and verbal-based. Using the  
opportunity to observe this highly qualified group, we are learning how to design 
Information and Communication Technologies (ICT) solutions to propose a better 
communication channel for hospital's staff in general, supported by technology. Even 
though their paper based communication process is really good, it still have some 
problems, which we want to address and solve with our proposed solution. Their 
communication is slow and sometimes some healthcare professionals not receive 
informations, or messages, communicated by paper. 

The paper is organized as follow. Related works are presented in section 2.  
Section 3 presents the context and the hospital of this research. The Collab system and 
how we validate it are show at section 4. Section 5 presents the conclusions. 

2 Related Works 

Normally, the use of ICT resources in healthcare turns to use of internet and informa-
tion systems to improve access, efficiency, effectiveness and quality of clinical 
processes related to patient treatments, usually for supporting critical situations or as 
support diagnoses. These systems tend to be patient-centred (electronic health 
records, to aid professional decision making) or administrator-oriented (better track-
ing of costs and care systems for decision making) [11]. The papers [12, 16, 17] are 
focused on aspects of the patient experience, providing better feedback to patients, 
contributing to the patient's motivation or improvement of a therapeutic process. Si-
milarly, other studies are made to streamline and record information from the hospital 
to improve workflow and patient record management, in [14]. 

However, these works are more oriented to the administration and management of 
the flow of information, including patient information over time. Furthermore, this 
hospital, to be a hospital for treatment of mental disorders, where patients spend a lot 
of time, mostly living all their lives in the hospital, the relationship among profession-
als and patients have the peculiarity of mixing professional and personal life, as a 
large family. Our research approach follows the path of other studies [11, 12, 15, 18] 
that have been made in the implementation of ICT solution in hospital´s contexts with 
many different objectives, such as improving the processes of communication be-
tween the hospital staff, providing more accurate diagnostic tools and treatments,  
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support care´s processes, enhance patient adherence to medication, among others.  
Typically these studies use user-centred design approaches, adapted from the traditional  
software engineering. In this work we use adopted participatory design approach, 
involving users throughout the design process to developing interfaces with more 
natural interactions. 

3 Contextualization 

In work environments where professionals have to walk in different places/rooms and 
change their activities' location all the time, it's important to manage the communica-
tion among them. In a hospital context, for example, these healthcare professionals 
are nomadic and provide them some technical resources in order to facilitate the 
communication in their activities could be helpful.  

We intent to study and support the communication process across healthcare pro-
fessionals to improve messages and task exchange and support their daily activities in 
their work environment. We aim to improve the current communication process  
used by them nowadays across the hospital staff. This study was done in a hospital in 
Brazil without infrastructure for ICT. We prepared the infrastructure and introduced 
our system to facilitate the communication among healthcare professionals. 

3.1 Infrastructure of Clemente Ferreira Hospital 

We have a partnership with a Brazilian Hospital called CAIS Clemente Ferreira that is 
a chronic care hospital witch takes care of neurological and mental disorders patients. 
This hospital has 3 floors with 6 wings (units) and hosts 800 patients and 600 profes-
sionals distributed. Figure 1 shows an aerial view of the hospital. 

 

Fig. 1. Clemente Ferreira Hospital 

 

Fig. 2. Whiteboard Used at CAIS (Nur-
sery Room) 

Previous studies in the same hospital were reported in Calderon [3, 4]. In those studies 
it was observed that banter between healthcare professionals is essential for interpersonal 
communication. In almost all cases the exchange of information among professionals 
starts with an informal greeting. This behavior, typical among Brazilians, must be  
registered, it is not a universal behavior, and characterizes relations between Brazilians. 
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Calderon [3. 4] reports that there is a clear need for communication among healthcare 
professionals in that community, where exist information and communication practices 
are based on informal socialization conducted in the workplace. It is a big challenge to 
investigate how to supporting ICT to conduct workflow in this community. Figure 2, 
shows how healthcare professionals communicate without technologies resources, using 
a whiteboard to take notes and send messages. 

Healthcare professionals working in this community have little or no previous  
experience with ICT use in their workflow, then, it was also possible for us to investi-
gate the characteristics of ICT that could support the existing flow of information and 
communication practices among them. One of the patterns of information sharing  
and monitoring adopted by that community can be explained as a system of sending 
messages, where tasks are communicated publicly and can be created or performed by 
members of the work team. Based on this observation, a digital system that replicates 
that sending messages has been developed to observe the effects of adopting this 
technology in such environment. 

3.2 Developing Collab: Participatory Design Sections 

Participatory behavior is a collaborative process that takes isolated people around a 
common problem and validates their experience as a base to understanding and criti-
cal reflection, contextualizing issues and weakness, linking them to political realities 
and development activities [8]. On Participatory Design (PD), it’s also possible  
to have a direct participation, where the system’s stakeholders are included into the 
development process, while in the indirect participation only a set of stakeholders 
participate [7]. 

As the user participation is essential to the development of the proposed environ-
ment - [13] says "[...] the most effective way of understanding what works and what 
doesn’t in an interface is to watch people use it and that the user has to participate in 
design process", the DP must involve employees, customers, citizens and end final 
users to ensure that the developed product match stakeholders needs and if it’s usable. 
Consequently, all stakeholders must agree with what will be done in order to make it 
a clear goal to all. In our sections at the hospital, we discussed the communication 
process and the participants discovered new insights regarding the living situation and 
the effect of these insights on their own situation. It is expected in PD section, accord-
ing to [6], where users can be well aware of their everyday political role to trace the 
society. The resulting artifacts and PD´s characteristics were the main reasons that led 
us to adopt the DP. 

The proposed PD approach on this work aims to involve user participation on  
the development process through techniques that enable user to actively participate on 
the definition about what will be developed. We used some techniques, such as: inter-
views, workshops, prototype, group dynamics, ethnographic studies, social networks 
and scenarios. The resulting scenarios, interviews and artefacts of PD section are 
reported in [9]. Figure 3 shows a scenario from meetings among nurses and their team 
in nursery room.  
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Fig. 3. Scenario for Nursery Room  

4 Collab System 

Collab is a system to test and improve communication among healthcare professionals 
using mobile technologies and it is an evolution of the research presented by Calderon 
[4], where a task management system was deployed among healthcare professionals 
in this same community aiming to investigate the challenges in using ICT solutions in 
observing the healthcare professional's behavior in that community. The analysis of 
the data collect was also performed by Calderon and can be seen in [3]. 

Collab is a system to test and improve communication among healthcare profes-
sionals using mobile technologies and it is an evolution of the research presented by 
Calderon [4], where a task management system was deployed among healthcare pro-
fessionals in this same community aiming to investigate the challenges in using ICT 
solutions in observing the healthcare professional's behavior in that community. The 
analysis of the data collect was also performed by Calderon and can be seen in [3]. 

Collab was developed by Oliveira [5] and implemented experimentally in a partner 
hospital for conducting experiments and collecting data on homophile, communica-
tion, activities and work relationships among healthcare professionals. 

Collab was projected to use mobile and portable devices because most participants 
already have a mobile device of their own. In this case, we decided to stick the design 
focusing on mobile devices as well. For those who didn't have a mobile device, we 
provided them a seven-inch tablet, that fits in their pocket work aprons and they re-
semble to the other's mobile devices, trying to make it less disruptive as possible. 
Another component of the system is a large video displays that shows public messag-
es and tasks. We installed the large video display in the main ward corridor where the 
research was conducted. We believed that the presence of an information panel where 
everyone can see messages and notifications of pending tasks also promotes a greater 
share of awareness among healthcare professionals. With that, everyone can be aware 
and attentive to the events in their work environment. This system was developed and 
described in [5]. 
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The Collab prototype has three functionalities: (a) send public messages to all 
healthcare professionals or a specific person, (b) post tasks to a specific person or to 
all healthcare professionals that need to be performed, and (c) notify when and whom 
completed a pending task. The system was installed on an application server within 
the partner hospital where the experiment was conducted. All devices were connected 
to the wireless network, thus, healthcare professionals could access the system via 
browser through their devices.  

All the participants healthcare professionals were previously registered in the sys-
tem. In order to use the system, they have to select their own name on a list of users 
and  type his/her password in the initial login screen. If some healthcare professional 
was not registered, he/she can register himself/herself in the system. This new func-
tionality (register new users) was requested during primary tests of the system,  
because in that community it is common to hire new healthcare professionals and 
volunteers sporadically. 

After logging in, users are directed to a menu containing two large buttons, "Mes-
sages" (Figure 4 - A) and "Tasks" (Figure 4 - B), to facilitate users' access to Collab's 
functionality, beyond the "Exit" button (Figure 4 - C), where users can leave the sys-
tem and return to the login screen. 

 

Fig. 4. System´s Options Access 

In the message preview screen, users can see all the messages sent previously using 
the system (Figure 5 - A), besides, s/he can also see the messages that were sent only 
to him – choosing “For Me” tab (Figure 5 - B). Messages are displayed in descending 
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order, where in the top are shown the most recent posts and all the messages have a 
header with more information about each of them. In this interface there is also a 
"New Message" button (Figure 5 -C), which allows users creating and, after that, 
sending a new message. Users can also go to the task functionality pressing the 
"Task" button (Figure 5 – D). Finally, to logout of the system, they can press the  
"Exit" button (Figure 5 – E). 

Figure 6 shows the screen responsible for the task functionality in the system, 
showing to the user the pending and solved tasks (Figure 6 - A and B). Pending tasks 
are displayed in an increasing time order, i.e., tasks posted previously are shown at 
the top. Once a healthcare professional solves a task, s/he needs to mark it as com-
pleted by pressing the "Done" button (Figure 6 - C). When a task is marked as done, it 
leaves the to-do list and goes to the list of solved tasks. In the top of the screen, there 
is the "New Task" button (Figure 6 - D), which allows users creating and posting a 
new task. To create a new task, the user can select a specific professional to relate the 
task with, i.e., defining who needs to execute that task, or post the task without mark-
ing anyone, what means that any of the healthcare professionals can execute it. Tasks 
pre-defined to be solved by a specific professional do not appear on the Big Screen 
TV. This whole task process is similar to the messages that can be sending to a specif-
ic person or to all healthcare professionals. In this screen, users can also go to the 
message functionality pressing the "Message" button (Figure 6 – E) or logout of the 
system pressing the "Exit" button (Figure 6 - F). 

 

  Fig. 5. Messages From Personal Mobiles   Fig. 6. Tasks From Personal Mobiles 
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Another common practice among the healthcare professionals at CAIS is the use of 
papers and white boards to record tasks and messages (Figure 2). Thinking about that, 
in our experiment we installed a large video display (TV set) at the main ward corri-
dor where the research was conducted, where all the messages and pending tasks are 
shown. By doing that, we would like to see if this new method using technology could 
replace their old method and make it more efficient. 

 

Fig. 7. Messages and Tasks at Big Screen TV 

After preparing all the infrastructure in the hospital required for putting the system 
to start running, the 7-inche tablets were delivered to the healthcare professionals. Six 
tablets were delivered to healthcare professionals to be shared among all the partici-
pating in the experiment. It's important to mention that, the healthcare professionals 
could also use their own mobile devices to access and use Collab. Upon the tablet's 
delivery, a talk was given to all the healthcare professionals who were participating in 
the experiment explaining them how to use the tablets to access Collab and all the 
system's functionalities (Figure 8). 

 

Fig. 8. Learning How to Use Collab 
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performed by health professionals – this reflects the whiteboard at the nursery room: 
almost all notes are about non regular activities. 

We even notice that occupational therapist does not have activities at nursing  
station, but she used Collab often for posting tasks and sending messages. Their activ-
ities toke place mostly in the hospital corridors, in therapy rooms and patient´s restau-
rant, but professional believed it was important to share messages and tasks with the 
entire team. 

By comparing the collected data by the system and the analysis of the videos and 
interviews made by Calderon [3, 4], we can highlight that the professional's commu-
nication process in there is something really complex and that has the objective of 
solving problems. When an emergency or something out of their routine happens, it is 
essential to inform everyone about the tasks that must be done and ensures/facilitates 
the work of those healthcare professionals who are going to execute them. Also, 
through the experiment, we observed that many tasks have been solved by the own 
professionals who posted them. thus, we concluded that the system was often used as 
a task schedule (a reminder tool). For example: the speech therapist solved 44% of the 
tasks that she posted; the occupational therapist did the same, she solved 40% of her 
own posted tasks. In Table 1, we can observe the percentage of tasks that were posted 
and executed by the same professional. 

Table 1. Posted and Solved Tasks by the Same Professional 

Healthcare Profession-
al 

Percent of Task Posted and 
Solved 

Fisio Therapist 9% 
Nurse Number 1 30% 
Nurse Number 2 25% 
Auxiliary Nurse Num-

ber 1 
67% 

Speech Therapist 44% 
Occupational Therapist 40% 
Auxiliary Nurse Num-

ber 2 
100% 

Auxiliary Nurse Num-
ber 3 

33% 

5 Conclusion 

The communication process in a hospital is essential in the patients treatment, espe-
cially procedures and treatments, formalized or not, applicable to patients. The infor-
mal communication often helps faster in solving problems and it is the choice of 
many healthcare professionals. 

In the experiments and observations we did, the exchange of messages and the 
send notification using Collab software, the most activities is not part of daily routine 
in hospital, and these messages and notification were rapidly communicated to all 
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involved. With the use of an automated tool for sending messages and task´s notifica-
tions, these extra activities are recorded and the process of communication can be 
improved by analyzing the type of task and message. In recent interviews, the health-
care professionals, who used the Collab, said they are already so used to new way of 
sending / receiving messages and notifications of tasks, that they do not use paper 
neither white board anymore - all communication at nursery room has been made 
through Collab, which was approved by the staff. 

Collab is an experimental study for our first step in developing natural information 
and communication technology. Collab provided a virtual communication platform 
which staffs used to deal with unexpected situation beyond daily routine workflow, 
including solving problem on patient, temporary changing in work, organizing a col-
laborative task, or strengthen personality relationship, etc. 

In this experiment, although certain professional categories seldom used the Collab 
(this might be due to their work content), some professional categories adopted the 
Collab system, and some healthcare professionals are using the Collab much more 
than others.  By observing this, we understood that this indicated that each category 
had different requirements to find a way to strengthen their communication with oth-
ers. In this case, Collab system allowed them sharing and reporting their working 
situation, even though their job was is mostly executed independently to the other 
healthcare professionals. This shown us that Collab just provided the channel to satis-
fy an undiscovered need among the healthcare professionals and, more than that, the 
system helped them supplying this needs.  
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