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Abstract

Social network sites (SNSs) have gained much popularity and attention of academic and
industry researchers intrigued by the opportunities they give people to reach others in an easy
and timely manner, to exchange and share various kinds of information. As recognition of this
fact, there has been a growing attention over the last years in the development of health social
networks and their impact on the people. However current health social networks suffer
different limitations related with their functionality and usability. Furthermore, the majority of
these health social networks only meet present information about treatments and symptom:s,
and do not are designed for health professionals and researchers. This work presents the
implementation of a health social network which aims at filling existing gaps, allowing people
to have a direct interaction with the health professionals and the possibility to participate from
home in training activities and research studies to improve their recovery. Additionally, offers
health professionals and researchers the possibility to create and deploy new types of trainings
and assess the impact in the recovery of people. Surveys and usability tests were performed to

validate the conceptual and design ideas.
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Resumo

Sites de redes sociais ganharam muita popularidade e aten¢do de investigadores académicos e
da industria intrigados com as oportunidades que eles ddo as pessoas para comunicar com
outros de uma maneira facil e em tempo oportuno, para trocar e partilhar varios tipos de
informacdo. Como reconhecimento deste facto, tem havido uma crescente atencdo nos
ultimos anos no desenvolvimento das redes sociais de saude e no seu impacto nas pessoas. No
entanto redes sociais de saude atuais sofrem de diferentes limita¢des relacionados com a sua
funcionalidade e usabilidade. Além disso, a maioria dessas redes sociais de saude sé apresenta
informacgdes sobre tratamentos e os sintomas, e ndo sdo projetados para profissionais de
saude e investigadores. Este trabalho apresenta a implementagao de uma rede social de saude
com o objectivo de preencher lacunas existentes, permitindo que as pessoas tenham uma
interagdo direta com os profissionais de saude e a possibilidade participar desde casa em
actividades e pesquisas para melhorar a sua recuperagdo. Além disso, oferece aos profissionais
de saude e investigadores a possibilidade de criar e implementar novos tipos de exercicios e
avaliar o impacto na recuperagao de pessoas. Foram realizados questiondrios e testes de

usabilidade para validar as ideias conceituais e de design.
Palavras-chave

Sites de redes sociais, Pacientes, Profissionais de Saude, Investigadores, Monitoramento

remoto, Treinamento em casa, Questionarios, Usabilidade.
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Chapter 1. Introduction

Chapter 1. Introduction

Movement disorders are a group of conditions and syndromes affecting the ability to produce
and control bodily movements. It seems simple and effortless, but normal movement requires
an astonishingly complex control system. Disruption of any portion of this system can cause a
person to produce movements that are too weak, too forceful, too uncoordinated, or too
poorly controlled for the task at hand. Unwanted movements may occur at rest, intentional
movement may become impossible. Abnormal movements are symptoms of underlying
disorders. Disorders or conditions that may cause abnormal movements include: cerebral
palsy, choreoasthetosis, encephalopathiesc, essential tremor, inherited ataxias, parkinson
disease, psychogenic disorders, restless legs syndrome, spasticity, stroke, tourette syndrome,
wilson disease [1]. Inside this group of movement disorders, stroke is one of the main causes
of adult disability in high-and-middle-income countries with about 16 million first event stroke
incidents per year [2] . Despite this project it is designed for all the people with movement

disorders, it is more focused on stroke survivors because the high economic and social cost [2].

The process of recovering from a stroke usually includes hospitalization treatment and
continued at home rehabilitation. Because stroke survivors often have complex rehabilitation
needs, progress and recovery are different for each person. Treatment for stroke begins in a
hospital with "acute care". This first step includes helping the patient survive, preventing
another stroke, and taking care of any other medical problems. Spontaneous recovery
happens naturally soon after the stroke, and some abilities that have been lost usually start to
come back. This process is quickest during the first few weeks. Rehabilitation helps the person
keep abilities and gain back lost abilities to become more independent. It usually begins while
the patient is still in acute care. For many patients, it continues afterward, either as a formal
rehabilitation program or as at home individual rehabilitation services. Many decisions about
rehabilitation are made by the patient, family, and hospital staff before discharge from acute

care [3].

There are several kinds of rehabilitation programs:

Hospital programs — These programs can be provided by special rehabilitation hospitals or by
rehabilitation units in acute care hospitals. Complete rehabilitation services are available. The
patient stays in the hospital during rehabilitation. An organized team of specially trained
professionals provides the therapy. Hospital programs are usually more intense than other

programs and require more effort from the patient.

13
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Nursing facility programs - As in hospital programs, the person stays at the facility during
rehabilitation. Some provide a complete range of rehabilitation services, with specially trained
professionals, machines and therapies to improve the patient rehabilitation. Others provide

only limited services, with less trained professionals or machines during rehabilitation.

Outpatient programs - Outpatient programs allow a patient who lives at home to get a full
range of services by visiting a hospital outpatient department, outpatient rehabilitation facility,

or day hospital program.

Home-based programs - The patient can live at home and receive rehabilitation services from
visiting professionals. An important advantage of home programs is that patients learn skills in

the same place where they will use them [3].

Each of the above programs has advantages and disadvantages, and do not cover the total
aspects of a person with special needs. Hence, both the economical and the psycho-social
impact of stroke emphasize that we need to find more effective diagnostics, treatment and

rehabilitation approaches.

ICT based new approaches to stroke rehabilitation have appeared in recent years, such as
Virtual Reality, Telemedicine among others. Telemedicine has been defined broadly as the use
of telecommunications technologies to provide medical information and services [4].
Technically, this encompasses all aspects of medicine practiced at a distance, including use of
telephone, fax, and electronic mail technology, as well as the use of interactive full-motion

integrated video and audio that brings together patients and providers separated by distance

[5].

One of the approaches that are emerging in telemedicine is social network sites. These
platforms provide a fast and easy way to reach large populations in variety of ways, with great
diversity of services and in a short time. Among the services that can be used in health social
networks are messages, chats, videos, forums besides contents like calendars, games, among
others. This work contributes to the creation of a novel method in the area of telemedicine by
using a social network that allow patients to recover at home but with direct interaction with

other patients, health professionals, contributing to the validation of at home based therapies.

14



Chapter 1. Introduction

1.1. Motivation

This thesis has the following motivations:

The necessity to provide a more accessible recovery program for people with
movement disorders.

The necessity to provide tools to reduce both economical and social costs for the
patients and families.

Allow patients with movement disorders to train different activities without getting
out of their home.

Allow the health professionals to follow the progress of their patients after hospital

discharge.

1.2. Contribution

The main contribution of this thesis refers to the creation of a social network that allows

people to recover at home with direct interaction between patients them and with health

professionals. By addressing this current limitation of rehabilitation programs, our project

contributes to improve the communication between patients, health professionals,

researchers and other practitioners. Additionally this thesis also contributes to:

Create a platform to validate different methods of rehabilitation for patients with
movement disorders and their acceptation and utility for patients, health professionals
and other practitioners.

Provide a novel tool to improve the quality of life of patients and their families by
allowing at home training and reduce associated costs with transportation and
increased dependencies of patients.

Identify limitation of current rehabilitation programs and reuse the solution for future

developments.

15



RehabNet: A social network for the deployment of online rehabilitation

16



Chapter 2. State of the art

Chapter 2. State of the art

This chapter includes the state of the art of social network sites, and their use on health, by

discussing how they emerged and their history.

2.1. Social networks

Social networking has become an everyday term and a common method of communication for
many people. This phenomenon occurred after the rise of the Internet, despite the concept
exists since 1960 (with the University of lllinois Plato computer-based education tool) [6]. Since
the launch of SixDegrees.com in 1997, thousands of networks with different formats and
objectives appeared online [6]. To be considered a social network, a website should give the
users the possibility create a public or semi-public profile, share connections with others inside
that system and view the content that is shared by their list of connections. The way that those
connections are made may vary from site to site [7]. According to comScore, social networking
sites reach 82% of the world’s online population, representing 1.2 billion users around the
world (figure 1). In terms of time spent on social networks, the percentage has more than
tripled in the last years. In October 2011, social networking ranked as the most popular
content category in worldwide engagement, accounting for 19% of all time spent online.

Nearly 1 in every 5 minutes spent online is now spent on social network sites [8].

TOTAL UNIQUE VISITORS (MM)
=]
g

2007 2008 2009 2010 2011

B TOTAL INTERNET
£ SOCIAL NETWORKING

Figure 1 - The rise of the global social networking audience between 2007 and 2011.

Adapted from [8].
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The growth of social networks surpassed all barriers. Regardless of language, available
technology, culture or habits, social networks grew all over the world. When we analyze
country by country it is possible to see that the percentage of online population that uses
social networks vary from 54 percent in China to an impressive 98% in the United States (figure
2) [8]. Another fact that demonstrates the enthusiasm of people for social networks is the

increase of time spent using those platforms, with at least 35 percent of growth around the

MIDDLE EAST
LATIN AMERICA m & AFRICA ASIA PACIFIC

world in 2011 [8].

Canada 94% Argentina 06% Austria 8600 Israel 94% Australia 96%
United States  98% Brazil 97% Belgium 83% South Africa  B8% China b3%
Chile 04 Denmark 844 HongKong  93%
Colombia 06% Finland 91% India 950
Mexico 96% France 814 Indonesia 04%
Peru 06% Germany 0% Japan 58%
PuertoRico  90% Ireland 850 Malaysia 04%
Percentage of Online Venezuela 96% Italy 83% New Zealand  95%
Population Using Social Netherlands ~ 94% H1|I|pp|nes 96%
. Norway 8900 Singapore 948
Networking around Poand  O5% SouthKorea 8%
the World Porugal  96% Taiwan 04%
Source: comScore Media Spaip 8% Vietnam 85%
Metrir, October 2011 Russia 88t
Sweden 3%
* Data is based on the 43 Switzerland 9004
countries on which comScore Turkey 0RY;
reports individally. United Kingdom 98%

Figure 2 - Percentage of online population using social networking around the world.

Adapted from [8].

The growth of social networks is so present worldwide, that Facebook is the third largest web
property behind Google and Microsoft sites. In the beginning of 2010, Facebook was the
category leader in 30 of the 43 markets. In 2013, Facebook was the leader in 127 of 137
markets with 1.155 billion monthly active users (figure 3) [9]. Another important milestone
was the fact that Facebook accounted for approximately 3 in every 4 minutes spent on social

networking sites and 1 in every 7 minutes spent online around the world [8].
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WORLD MAP OF SOCIAL NETWORKS

June 2013

B Facebook [ 0Zone B VKontakte [ Odnoklassniki [} Cloob Drauglem

Figure 3 — World map of social networks in June 2013

Adapted from [9]

The internet and social networking is generally associated with young people, because older
people tend to participate less in community and social activities. Besides, physical and health
problems can lead to social isolation. But that changed with social network becoming part of
the live of older people. In fact, users 55 years old and older represent the fastest growing
segment in social networking usage (figure 4). Even more striking, in regions such as North
America and Latin America, Social Networking reached at least 93% of online users age 55 and
older. As is possible to see in figure 4, males is other group that represent a fast growing
segment in social, with almost 10 percent point increase in reach from July 2010 to October

2011 [8].

In the case of Portugal (figure 5), the percentage of online population visiting social networks
(96%), it is possible to see that almost people that uses internet uses social networks, with
Facebook having the more percentage of visitors. One significant aspect is the difference
between males and females visiting social networks, and this difference increases with the age

of the users.
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|
Males and users 55+ represent the fastest

growing segment in social networking.

+5.0
+8.0 +8.4 +5.3
84.4% +8.4 +9.4 +9.3 83.9%
83.0% 82.9% 5100

79.4% 80.0% 79.9% :
<=
= 75.0%
D
o 71.6%)
=2

Age 15-24 Age 25-34 Age 35-44 Age 45-54 Age 55+ Males Females

= July-10 m October-11

Social Networking Penetration Among
Worldwide Demographic Groups
% Reach

Figure 4 - Social networking penetration among worldwide demographic groups between July 2010 and October

2011. Adapted from [8]

: 8 Average
Top 5 Social Total Unique 5
Portugal e i

Total Audience [Age 15+ P
(Age 15+) A3 Million  Indexto Indexto | Facebook 3617 84.8 365.7
Total Social Networking Audience 44 Million ~ Worldwide  Region |\ iowe 1ive
Online Population Visiting Social Networks o5 T% "e w3 | Profe 900 2141 44
Share of Time Spent on Social Networking 26.6% 139 11 Linkedin 39 92 106
Average Time Spent on Social Networks 8.0 Hours 105 23 Twitter 337 79 64
SlideShare 328 7T 32
Social Networking Demographic Reach Average En t with Soial
Hetworking
Top 5 Social Network: Uni Visitors
99.6% . 76 op 5 Social 5 by Unigue Vis
59.0%
'-[ 4
96.4% ‘-__’_’___-—-——-
98.3% L
5 4
97.0% 41
3 T ———
21 e ——————
14 " !
ol Oet-2010 Oet-2011
154 2534 3544 4554 55 s Facebook “===Windows Live Profile
. N . === Linkedin w—Twitter
Males " Females Awverage Hours per Visitor e SlideShare

Figure 5 — Analysis of social networking in Portugal. Upper left - Percentage of online population using social
networking in Portugal. Upper right — Top 5 social networks by unique vistiors and average minutes per visitor.
Lower left — Social networking demographic reach. Lower center — Average engagement with social networking.

Lower right — Top 5 social networks by unique visitors. Adapted from [8]
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2.2. Social Networks in Health

About 20% of the content generated by internet users mentions health in some way [10].
According to Pew Internet Research, 60 percent of connected people use internet as their first
source of information about health-related matter [10]. Due to the high percentage of the
world’s online population social networks is one of the biggest online locations for searching
about health care. Health social networks can be viewed as platforms where users can find or
share information related with different types of health conditions. An essential feature on a
health social network is the possibility to provide emotional support through interaction and
sharing of knowledge between people who have the same kind of health problems. In recent
years, some health social networks such as CarePages (www.carepages.com), PatientsLikeMe
(www.patientslikeme.com), and CureTogether (www.curetogether.com) do an excellent job in
this regard, providing access to more health-related information. Research made on this non-
traditional way of sharing and finding information show this can increase the level of
knowledge and change the decision-making of people in health-related matters. Research
shows positive feedback from the patients, when the subject is share and seek information in
this type of platforms. Health social networks should be seen as an extension, not a
replacement, of patients existing social networks. This platform could serve to patients to
interact, but are open to friends and family to join and offer additional knowledge and support
[11].

Health professionals can give a major contribution to any online health social network. In these
platforms they can connect with patients when they find it is appropriate, besides having face
to face meetings. This option allows health professionals to know sooner about patient
conditions, complaints, rehabilitations process or behaviors. The possibility to have extra
knowledge concedes more information to health professionals to perform better diagnosis and
prescriptions. Online health social networks can be a great tool to reduce the support gap

between big city and rural community [11].

2.3. Services provided by health social networks

This section has an in-depth review of the services provided by health social networks:
information sharing and emotional support, health professionals questions and answers

(Q&A), quantified self-tracking and clinical trials access.
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2.3.1.Information sharing and emotional support

The major health social networks offer a mix of information sharing and emotional support
with no costs associated. There are some differences in the methods and the objectives, some
giving more importance to information and research publications and others to social
connection and support. Generally this information is auto-populated using Wikipedia articles
and PubMed links. Besides this information, patients might give a more personal experience
and contribute with more information by inserting their own conditions, symptoms,
treatments. Information sharing gives the patient an escape that could lead to emotional and
social support. Emotional support can be experienced by being a community member, seeing
that there are other people in the same situation; and how they describe the same conditions
and symptoms; knowing what type of remedies others have tried; and though user interaction
(Figure 6). By giving all of this possibilities health social networks attract patients, who suffer
from a particular condition and their relatives, that seek more information about it and to

know what they could do to help [12].

" MS: 7 yrs . .
;‘ oo prettyinpinkx0 gave ManD10 a hug
sassydana72 W brannewdreams gave Femme2S A n
MS: 4 yrs .
f  heather®i wrote a Journal Entry
NIM
@ HighlandRose repled to HighlandRose's
Dscussion Post in Depression
R PO:8yrs
- N B .. O8O hothe 3¢ gave nabber a hug

Figure 6: Left - PatientsLikeMe profile examples that allow people to see each other profile for an HIV, MS,

Parkinson’s Disease and Anxiety patient. Right - DailyStrength activity feed items in chat. Adapted from [13]

2.3.2. Health Professionals Questions and Answers (Q&A)

Information sharing and emotional support between patients allows them to know and
interact with people with the same type of problems, but do not give the patients the same
type of assurance that a health professional can give. This can be solved by offering a
possibility to pose questions to health professionals. There are different health social networks
that offer this feature (such as MedHelp, WellSphere, MDJunction, ehealth forum, iMedix,
WeGoHealth) but they use different methods. In some health social networks it is possible to

make questions to the medical community for free, either publicly or privately, but in other
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cases there is a fee associated to it. In these websites there are multiple health professionals
with different types of expertise and background, which answer the questions in their area of
expertise (Figure 7). This is a great way to improve the reputation of health professionals.
Many of them are willing to answer questions, to know more about the patients and their
conditions, symptoms and behavior, and to recommend what type of treatment they should
do and what to do next. By doing this the health care systems can be much more efficient, less

expensive and give a more personal experience in the health professional-patient relationship.
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Figure 7 - Example of a MedHelp physician homepage. Upper left — Personal details. Upper right — Forums that
are attending. Lower left — Physician medical training. Middle right — Recent blog entries. Adapted from [13]

2.3.3. Quantified self-tracking

Another type of service offered by some health social networks (for instance: PatientsLikeMe,
CureTogether, MedHelp) is quantified self-tracking. This feature allows the users that are
registered to enter data for their conditions, symptoms, treatments and other relevant
information. Afterwards this information is shown in a graphical manner to give the user a
better perception either in individual, aggregated or custom groups views. For example, Figure
8 shows a detailed patient profile from PatientsLikeMe including disease progression,
prescription drugs and symptom tracking for a 37 year-old male who has had amyotrophic
lateral sclerosis (ALS) for six years, and Figure 9 shows an aggregated view of the top
treatments tried by the CureTogether endometriosis community. Some health social networks
have the possibility to print this data so that can be showed directly to health professionals to

better understanding of the evolution of the patient.
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Figure 8 - PatientsLikeMe ALS profile charts example. Upper left — Progression of the patient condition
Middle left — Prescription drug and the reasons that had taken a drug. Lower left — Primary symptoms and the

severity of them. Adapted from [13]

All Conditions > Endometriosis > Symptoms Causes Related Conditions Resources

What treatments have you tried?

Treatment l Yes (count) % ‘ Chart ‘ No (count) % | avg (count)

Birth control pills es (68) 93% I | No effect or uncertain 3.4 (18)
879 Moderate improvement 3.7 (13)

surgery)
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Figure 9 - CureTogether patient-entered treatment statistics, with the number of people that tried a particular

treatment and if had or not a improvement. Adapted from [13]
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2.3.4. Clinical trials access

Another type of service offered by some health social networks is information regarding
clinical trials (PatientsLikeMe, Inspire). This feature allows running more efficient clinical trials
because it is easier to filter them. By having large databases it is possible to choose what type
of patients should participate in terms of condition, age, country, etc. This fact already called
the attention of other parties besides health professionals, such as pharmaceutical companies.
PatientsLikeMe and Inspire are two of health social networks offering access to clinical trials,
selling anonymized data to pharmaceutical companies, universities and research labs. By
having these data the companies and other parties of the health care system can save time
and money, but still obtain information from relevant patients. Besides the lower-cost patient
recruitment, there are three other ways that health social networks are improving the quality
of clinical trials. First, the new findings with quantitative tracking tools. Secondly, the feedback
loop that is provided to the health professionals. Lastly, the direct feedback from the patients
that publicly can give meaningful answers. Inevitably, fraud is likely to appear or may already
exist in health social networks as there are significant economic incentives to have high patient
usage statistics and favorable reputations for drugs and other treatments. The communities in
the health social networks may be the best resource to detect fraud, due to their deep
knowledge about condition, symptoms and time spent on the websites [13].

2.3.5. Summary

A list of health social networks is presented in Table 1, organized into three categories: general
multi-condition websites, cause-specific websites and health professional-focused social
networks. Most patient-focused health social networks offer the basic level of service,
emotional support and information sharing, for a variety of medical conditions. About half also
offer the second level of service, some sort of Q&A with health professionals, and a few offers
the third and fourth levels of service, quantitative self-tracking and clinical trials access. There
is little doubt that the growth of the Internet and social networks has opened up and continues
to widen possibilities of accessing health information and processing such information to
impact health outcomes. Currently the majority of health social networks offer as key
characteristic the interaction that can support sharing information and/or providing emotional
support for individuals dealing with health-related questions and problems affecting them or
other people they care about. This service allows patients to know people with same kind of
problems and exchange details about that problem, or other aspects, such the health
professional or treatment used to solve the problem. The impact of patient information

sharing and emotional support is thought to be quite positive but is not fully understood yet. If
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it can be used to help the patient emotionally and help to self-manage their situation, it can

also lead to a bad treatment like choosing a drug that is not the indicated to that problem.

Table 1: ES&IS stands for emotional support and information sharing, Q&A represents health

professionals Q&A, QS means quantified self-tracking, CT represents clinical trial access and

N&lI signifies for networking and information.

Name

Focus

Services
ES&IS Q& | QS| CT | N&l
A

General health social networks

Cause-specific health social networks

TuDiabetes Diabetes

SugarStats Diabetes;SugarStatsoffers selftracking ‘/
ImTooYoungforThis | Youth with cancer

CareFlash Personal webpages to share health updates with family and

CarePages friends

WeAreDiabetic General/support: 14 communities

PatientsLikeMe 500+ conditions, ex: ALS, MS, HIV/AIDS \/ \/ \/
CureTogether 175 conditions, ex: endometriosis, migraine \/ \/
MedHelp General: tracking, physician Q&A \/ \/ \/
Inspire Over 1,000 health and wellness groups, journaling \/ \/
DailyStrength 600+ conditions \/
OrganizedWisdom 60 conditions, referenced research citations \/
WellSphere 50+ communities, ask an MD feature \/ \/
MD]Junction 750+ conditions, physician listings and marketplace \/ \/
EhealthForum Physician Q&A;1.2M questions logged on site \/ \/
HealthChapter General: 715 groups \/
Trusera General: 23 main topic areas \/
iMedix General, support and answer response \/ \/
WeGoHealth General: answer response from health activists \/ ‘/
ExperienceProject General: members, stories, discussions ‘/

v

v

v

v

v

Health Professionals social networks

Sermo General: free membership to verified physicians ‘/

Medscape

Medting Online research, publishing and case collaboration with ‘/
images and videos

OR-Live Online surgical and health care video and webcast

communication platform

Table 1 - List of health social networks and the services offered.
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Q&A allows the patients to make questions to health professionals. This service is very
powerful but lacks on direct contact between the patient and the health. Self-tracking allows
patients to have a graphical representation of their evolution on conditions, symptoms or
treatments but can be a little confusing if it has a lot information or complex information to
present to the user. Another service that some health social networks offer is information
about clinical trials, because of the large databases of patients with health history and
condition information. This service is very useful to pharmaceutical companies, industry
analysts, and other interested parties. This has the advantage of giving a quick feedback of
some clinical trials to the patients, and gives them the opportunity to use some findings before
a formal research and pharmaceutical company-sponsored clinical trials. The advantage also
can turn into a disadvantage because fraud can appear with significant economic incentives for
drug tests and other treatments. To conclude it is possible to see through table 1 that currently
none of the health social networks offer the four services described above and only a minor
part offer the maximum of two services to the users. Hence it is needed the creation of a
health social network that can offer the possibility of information sharing and emotional
support as the current offer, but can take a step offering the patient a direct contact with the
health professionals and give them the opportunity to follow their progress during the
treatments and, if available, allow the patients to participate in new treatments computer

based at home trainings or treatments.

27



RehabNet: A social network for the deployment of online rehabilitation

28



Chapter 3. Functional analysis of existing systems

Chapter 3. Functional analysis of existing
systems

The growth of internet, and specially the social networks along with the economic problems
around the world made people search new ways of managing their health. Currently much of
the people worldwide use internet and consequently health social networks as their first
source of information about health-related matters. The health social networks evolved so
much that people make their decision of consulting a physician after analyzing all the
information available online. Currently the major health social networks offer a variety of
features that includes emotional support and information sharing, physician Q&A, quantified
self-tracking, clinical trial access, networking and information, but none of them offers all the
services in an integrated manner. In the Annex | are the features offered by each one of the
major health social networks. In the following analysis only CureTogether, DailyStrength,
EhealtForum, Inspire, MedHelp and PatientsLikeMe are considered because offer more
services to the users. Figure 10 & 11 show the features available and the percentage (%) of

health social networks that offer them.
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Figure 10 - Main features offered by health social networks
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30



Chapter 3. Functional analysis of existing systems

Sign up, Home, Profile and Friends

To access the contents of some websites the user needs to make a sign up, which is a way to
registera user with website and to avoid the creation of spam. In Figure 10 it is possible to see
that the all the health social networks analysed (CureTogether, DailyStrength, EhealtForum,
Inspire, MedHelp and PatientsLikeMe) offer the possibility to sign up. The majority only ask the
user name, email and password to do it, only PatientsLikeMe and MedHelp offer the possibility
to choose what type of user you are: Patients, Doctor or Researcher. After completing the
process of registration, the user can enter the website, where he is redirected to his Home
page. The home page is the first page that is displayed after the log in and serves as index to
other sections on the website. In the home pages of the analyzed health social networks, there
are common features that are available such as the profile, friends, messages and to search
something. The profile feature normally contains personal or work information. All the health
social networks analyzed have this feature where the user can view and edit their basic
information. The member/friends feature allows the users to see other users that are
registered in the website, and to have some type of relationship with them. This feature is
available in the six health social networks analyzed and offers the possibility to search a
person, add a user as a friend, send a private message to another user and send an email to

invite others to join the site.

Support Group/Forums and Blog/Pages

The support group/forums feature is a discussion area on a website. In this area the user can
start some threads, and reply to other people’s threads. This feature is not offered by all but
CureTogether. In here the user can view the existing support groups/forums, their information,
search what is for their best interest and start or participate in discussions. All the health social
networks analyzed that offer the support group/forum feature have the same options
available except for my groups/forums that is only available in Inspire. A list of the members of
the topic/forum that is available only in Inspire and DailyStrength. The blogs/pages feature is a
collection of posts that appears in reverse chronological order. This posts can composed by
only words, as well as audio, video or embeddable objects. This feature is available on 67% of
health social networks analyzed, not being available in CureTogether and PatientsLikeMe.

There the user can view the blogs/pages, or search their information and post replies.

31



RehabNet: A social network for the deployment of online rehabilitation

Treatments, Symptoms and Experts answers

The treatments feature is a page that allows the users to see the different types of treatments
for different conditions. The feature is available in all the health social networks analyzed is
treatments. This feature is immediately visible in DailyStrength and PatientsLikeMe, in the
other networks the user needs to make a search or find it through forums or blogs. In here the
user is able to view or search for treatments, know more about them and in DailyStrength and
PatientsLikeMe can add a treatment to their status. The symptoms feature is a page that
allows the user to see what condition corresponds to different symptoms. This feature is also
available in all of the health social networks analyzed, but only immediately visible to the user
in PatientsLikeMe. In here the user can view or search symptoms, their information and add a
symptom to their status. The feature “experts’ answer” is page where the patients can post
guestions to health professional about conditions, treatments and symptoms. This is available
in DailyStrength, EhealthForum and MedHelp. In there the user can view and search questions
of their interest. If he/she does not find the answer to his/her question, he/she can post a
guestion that then can be answered by an expert or by someone with experience in the
matter. The question may or may not be answered by an expert because there is not a direct
connection between the user and the health professional. However a user of the health social
network can post a comment to help solving the problem. Only MedHelp have the feature to

find a health professional.

Research and Trackers

The trackers feature allows the users to record and review some data about their health. This
is available on CureTogether, DailyStrength, MedHelp and PatientsLikeMe. Trackers of weight
and sleep are available in 50% of the health social networks. Exercise tracker is available only
on CureTogether and MedHelp. Finally, DailyStrength offers a health event calendar where the
user can to view the past, current and the future events made by the website. The research
feature allows the user to find clinical trials that can help with their condition. This is available
in Inspire and PatientsLikeMe, but only immediately visible in PatientsLikeMe. However it is
possible to find clinical trials on Inspire after making a search. In PatientsLikeMe “clinical
trials” feature the user enters his/her their condition, age and gender and it is possible to see
clinical trials that match with the data. In addition, in PatientsLikeMe the user can view videos
of presentations about a great variety of health issues and researches that were made by

PatientsLikeMe that involved registered users. Finally in publications that feature the site the
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user is redirected to Google scholar where he can see publications that mentions the

PatientsLikeMe website.

Conclusion

After this analysis it is possible to see that there is a great similarity in the features offered,
such as home, profile, friends, treatments, symptoms and even support groups/forums
services, available in five out of six health social networks analyzed. But when taking a deep
look at the services (Figure 11) such as treatments, symptoms, experts answers, trackers and
research it is possible to see that the services offered are limited. Among health social
networks that offer information about treatments and symptoms, only MedHelp offers the
possibility to make questions to experts and have quantified self-tracking. MedHelp does not
offer the possibility to participate on new clinical trials or have direct contact with the health
professionals. While some health social networks are included in the Figure 11 as offering
some services, many times the users need to make searches to find them, like symptoms or

clinical trials.
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Chapter 4. Assessing the needs of end users

In the following we will investigate what the best way to host information about the features
that we saw as essential and see what are the biggest aspects needed by the patients,
researchers and health professionals to enable a better interaction between them. This
chapter includes the study that was approved by the SESARAM (Annex IlI) with doctors,
physiotherapists, speech therapists, occupational therapists and patients. From the state of
the art we have seen that successful projects are those with greater user interaction. To
evaluate the satisfaction and expectations of the health professional and patients with the
support services an inquiry was made. For this analysis were considered all the people that
were being treated in the service of Physical Medicine and Rehabilitation of the Dr. Nélio
Mendonga Hospital and the doctors, physiotherapists, speech therapists and occupational
therapists. A total of 54 inquiries were made between the 11" of December 2012 and 8™ of

January 2013 and can be found in Annex IlI.
4.1. Patients needs

Were made 18 inquiries of the 54 to an average age of 52,6 years old, 8 of them were male
and 10 female, with different scholarship (Table 4) and diagnosis (Table 5). The patients
guestionnaire was composed by 19 questions, which 14 of them were multiple choices, and
the other 5 open answers. Most of the questions to the patients were made to let them chose
from multiple choices to facilitate the answering. Patients were asked about computer usage
(question 1 through 3); usual means of transportation and communication (questions 4
through 7); best way to interact with health professionals (questions 8 through 11); content
and usage of the forum (questions 12 and 13); level interest, and positive and negative aspects
of the approach (questions 14 through 19). The goal was to understand the need and

costumes of the patients. In the following the answers given to each question are analyzed.

Demographics - Patients

Gender
Female 10
Male 8

Table 2 - Gender distribution of the patients
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Age Average
20-29 2 25,5
30-39 2 33
40-49 2 43
50-59 5 54,4
60— 69 4 64,5
70-80 3 71,6
Total 18 52,6

Table 3 - Age distribution of the patients that answered the inquiry

Education Average
Elementary education 7 3,6
Secondary education 10 11,1
Higher education 1 15

Total 18 9,9

Table 4 - Scholarship distribution of the patients

Diagnosis

Stroke

Cervical fracture

Traumatic spinal vertebroplasty

Brachial plexus injury

Guillain Barré syndrome

gl R, R, R| R| ©

Low back pain

Total 18

Table 5 - Diagnosis distribution of the patients

Question 1: “Do you use a computer? How many times a day?”

In Figure 12 it is possible to see 50% (9/18) of the patients use the computer at least 1 hour per

day, and that below 55 years old are the ones who use it more frequently.
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Question 2. “Do you use internet? How many times a day?”

In Figure 12 - Hours of usage of the computer by the patients separated by age it is possible to
see 44% (8/18) of the patients use the internet at least 1 hour per day, and that below 55 years

old are the ones who use it more frequently.

Hours of usage of the PC

8
7
7
6
5
4
3
2
2
1
0 0 0
0
Never 1-3 hours 3-5 hours 5-7 hours 7 or more hours

B 55 yearsorless M More than 55 years

Figure 12 - Hours of usage of the computer by the patients separated by age

Hours of internet usage

1
X K
Never 1-3 hours 3-5 hours 5-7 hours 7 or more hours

B 55vyearsorless W Morethan 55 years

Figure 13 - Hours of usage of the internet with the patients separated by age
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Question 3. “Do you use social network (facebook, twitter, etc.)”?

38% use social networks. This represents that 87% of the patients that use internet. All that

use social networks use them 1-3 hours a day (Figure 14).

Hours of usage of social networks

8 7

7

6

5

4

3

2

1 0 0 0 o0 0 0
0

Never 1-3 hours 3-5 hours 5-7 hours 7 or more
hours

M 55 yearsor less B More than 55 years

Figure 14 - Hours of usage of social networks with the patients separated by age

Question 4. “How often do you need a consultation form a doctor/therapist?”

Patients need to see the doctors or go to therapy mostly (77%) at least 2 days per week. No

difference was focused in the answer depending on the patient age (Figure 15).

Number of visits needed

16
14
14
12
10
8
6
4 3
0 0 0
0 T T T - T T 1
None 2 ormoredays  Weekly Monthly Quarterly  Semiannual or
per week more

Figure 15 - Number of consultations needed by the patients
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Question 5. "How much time do you spend on consulting a doctor/therapist since leaving

home?”

The total of time that each patient spend between leaving their houses and seeing the doctor
or having therapy depends on the place where they live and the mean of transport they use.,
but is mostly between 1 and 4 hours. Most patients (66%) spend more than 2 hours (Figure

17).

Time spent in treatment and transportation

7
6
6
5
4
4
3
3
2
1
0
0 T T 1
0-1 hours 1-2 hours 2-3 hours 3-4 hours 5 or more hours

Figure 16 - Time that the patients spent in treatment, including the transportation.

Question 6. “What is the distance between that you travel to have a consultation?”

The distance between the patient’s home and their health care is between 1 and 10 km for 67

% of the patients. The maximum distance reported by patients was 40 km.

Question 7. “What means of communication normally uses to communicate with

doctors/therapists?”

The answers show that besides the medical appointments, only the phone is used and very
sporadically, mainly to make the appointments (Figure 18). None of the communication

channels that involve a computer is used.
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Mean of communication normally used
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Figure 17 - Means of communication normally used by the patients to contact the health professionals

Question 8. “Rate the potential of each mean of communication for their potential?”

With the graphic it is possible to see the potential that each means of communication has for
the patients. To the patients the medical appointments will continue to be extremely
important in the future, but only one of the patients thinks that Internet, Forum or a Chat has
no potential 5% (Figure 19). Patients give extreme relevance to personal appointments but

also much relevance to all the rest.

Potential for each means of communication

20

18

16

14

12

10

o N B O

None Few Some Much Extreme

B Medical Consultations ™ Phone ®Internet? ™ Forum? M Chat?

Figure 18- Potential of each mean of communication
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Question 9. “What is the relevance you give to be frequently follow-up by the doctors /

therapist?”

94 % of the patients (17/18) considered that is extremely important to be followed frequently

by a doctor or therapist, and one said that was very important.

Question 10. “How often would you like to receive evaluations from doctors / therapists?”

More than 50% of the patients would like to receive evaluations from the doctors/therapists at

least one time per week, in order to knew their progress.

Frequency would like to receive evaluations by
doctors / therapists

12 11

10

2 1 T

S0 T T 0

None Daily Weekly Monthly Every 3 months Every 6 months

Figure 19 — Frequency that the patients would like to receive evaluations by health professionals

Question 11. “What is the importance of having remote evaluations?”

In this question we find differences between age groups (patients that have more than 55
years old). Of the 18 patients, 12 (66 % of them) think that it is important to have direct
contact with the health professionals even if they are not face to face. This was predominant in

younger patients (<55 years old) (Figure 21).
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The importance of having remote evaluations
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Figure 20 - The importance of having remote evaluations with the patients separated by age
Question 12. “What content should be in the forum? You can select more than one!”

The answers show that patients think that the forum should contain information about

treatments above all (77%), with the advices coming in second place (50%) (Figure 22).

The forum should contain

10 9
8
6
4
4
2
0
0
None FAQ Informations Articules Advices

about treatments

M 55 yearsorless W More than 55 years
Figure 21 -The content that should be on the forum

Question 13. “How do you think the forum should be used? You can select more than one!”

The Figure 22 shows that for patients the part that includes researches is not as important
(38%), the essential part is to have a direct contact among patients (77%), and between the

patients and health professionals (77%).
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The forum should be used
10 9 9

Should not exist Researcher - Researcher - Doctor - Doctor Patient - Patient Patient -Doctor
Doctor Researcher

m55vyearsorless M More than 55 years

Figure 22 - By whom the forum should be used

Question 14. “What were the 2 aspects you liked more? Why?”

In this question patients provided open answers, and the results are very different. 5 of the
patients (27%) said the most interesting thing is the possibility to have a direct communication
through the forum or messages. 4 (22 %) said that the all idea is interesting, 4 (22%) said that
do not know how to use the PC. 2 (11%) appreciated to have access to information about
treatments. 1 (5%) said the only fact to use the PC and to have exercises is very good, and

other 2 (11%) did not know.
Question 15. “What were the 2 aspects you liked less? Why?”

8 out of 18 (44%) said that did not find anything that they did not like, 4 (22%) said that do not
know how the use the PC. 4 (22%) said that did not know. 1 (5%) said that the time available
may not allow the use of the site, and another (5%) said the forum may not be a good idea

because it is public.
Question 16. “What aspects are the most confusing for you, if you had some?”

Patients said that did not find anything confusing about the topics that were explained (61%).

33% said that did not know and another (5%) said the need to use the PC.
Question 17. “Aspects that would improve or add?”

44% of the patients answered that did not have anything to add or to improve. 33% said that
did not know. 11% said to have an agenda to make appointments. 5% said that should have

music, another 5% said that should have information about treatments.

43



RehabNet: A social network for the deployment of online rehabilitation

Question 18. “What is your level of interest in using the tool presented even is not a user of

the internet or social networks?”

Figure 23 show that patients bellow 55 years or less have great interest in using this toll
whereas older patients were not so interested. Even two patients above 55 reported interest

in using it, even if they did not know how to use a computer.

Level of interest in using the tool presented

4
3

None Little Some Very Extreme

o B N W ~ O

B 55 yearsorless W More than 55 years

Figure 23 - Level of interest in using the tool presented with the patients separated by age
Question 19. “Any additional comments you would like to leave? ”

15 of 18 of patients (83%) did not have anything else to report. 1 said that the idea was good.
Another patient said that should have video/audio material, and another one said that wanted

to learn to use the PC.

Conclusion

The 18 patients that participated in this survey had an average of 53 years old and an average
of 10 years of study. These were representative of the target population of our system. The
answers show that at least 50 % of them use the computer and have some experience using
the internet and social networks. Therefore, these patients are potential users of our system.
The majority of the patients visit health professionals twice a week and 66% spend more than
2 hours when in each appointment .Besides the medical appointments the 56 % of the patients
use to phone to communicate with the health professionals, but only occasionally and
normally to make an appointment. This means that still exists room for improvement in this
area, with the use of systems like ours to streamline and optimize the interaction between the
patients and the health professionals. Only one in eighteen patients think that Internet, Forum
or a Chat will not serve as a mean of communication between them and the health

professionals. Patients answered that would like to receive regular evaluations by health
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professionals, and 66 % of them value the importance of having remote evaluations. So these
patients view systems like ours as a way to complement face to face interactions. Most
patients think that forum could be useful, and should contain at least information about
treatments and advices. Patients consider that the forum should be used between patients,
and between patients and health professionals, leaving aside the communication between
health professionals and researchers. To sum up we could see that 61 % of the patients
showed interest in using the tool presented, even when they did not know how to use a

computer.
4.2. Health professionals needs

The questions to the 36 health professionals, divided by doctors (13, with average age of 39,8
years old), physiotherapists (15, with average age of 40,9 years old), speech therapists (4, with
minimum age of 45,8 years old) and occupational therapists (4, with average age of 41 years
old). The health professional inquiry was composed with 24 questions, where 18 of them were
5-point Likert scale and the other 6 were open answer. The health professional were asked
about computer usage (questions 1 and 2); usual information needed from the patient and
means of communication (questions 3 through 5); level and way of update about new
therapies and treatments (questions 6, 7 and 14, 15); best way to interact with patients
(questions 8 through 14); content and usage of the forum (questions 17 and 18); level of
interest, positive and negative aspects of the approach (questions 19 through 24). The goal
was to understand the health professional needs, habits and availability to use this type of tool
to interact with patients. In this section the answers given to each question is analyzed. The
guestions that use Likert scale will be evaluated quantitatively with a value between 1(none)

and 5(extreme).

Demographics — Health professionals

Specialty

Doctors 13
Physiotherapists 15
Speech therapists 4
Occupational therapists 4

Table 6 - Health professionals that answered the inquiry
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Age Average
20-29 6 27,2
30-39 10 34,9
40-49 12 46
50-59 8 52

Total 36 40,0

Table 7 - Age distribution of the health professionals

Gender
Female 25
Male 11

Table 8 - Gender distribution of the health professionals

Question 1. “Do you use internet? How many times a day?””

Only 5 of the 36 (14%) health professionals do not use the internet at least 1 hour per day,

meaning that 86 % of them have experience using the computer and internet.
Question 2. ““Do you use social network (facebook, twitter, etc.)”?”

The answers show that 50 % uses at least one hour the social networks and the other 50% uses

less than one hour or do not use at all.
Question 3. “What kinds of questions are "mandatory" in an appointment?”

The majority said that the questions more asked are: Age; What brings the patients to that

consultation; Level of pain; Type of medication that are using; Definition of the objectives.
Question 4. ““What means of communication normally uses to communicate with patients?””

All of them choose the face to face type and 50% said that uses the phone but only

sporadically. None of the communications that involves the computer is used.
Question 5. “Rate the potential of each mean of communication for their potential?”

With the graphic it is possible to see the potential that each mean of communication has for
the health professionals. 33% of health professionals think that internet, forum or chat has few

or less possibility to be a mean of communication between them and patients (Figure 25).
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Potential of each means of communication
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Figure 24 - Potential of each mean of communication

Question 6. “What is your level of knowledge about new therapies / technologies?”

Health professionals have at least some level of knowledge about new therapies and
technologies. Only 2 of 36 (5%) of health professionals have little knowledge about new
therapies and technologies (Figure 26). The average in our Likert scale was 4,03 out of 5,

meaning that they have a great level of knowledge about new therapies and technologies.

Level of knowledge about new therapies &
technologies
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70%
60%
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30% 25% 25%
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10%
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0% 0% 0% 0% 0% 0% | 0%

None Little Some Much Extreme

B Speech therapists B Physiotherapists @ Occupational therapists B Doctors

Figure 25 - Level of actualization about new therapies / technologies
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Question 7. “What is the need you feel to look for new treatments or investigations?”

Health professionals feel a need to search for new treatments. They do not have a service that

keep them updated about new investigations (Figure 27). In the Likert scale that was defined

the average was 4,44 out of 5, meaning that they feel a need very high to find new treatments.
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Figure 26 - Need to find new treatments

Question 8. “What is the relevance you give to frequently follow the patients?”

Health professionals find at least very important to follow the patient, while the percentages

at column other is because for some it depends on each case (Figure 28). In the Likert scale

that was defined the average was 4,00 out of 5, meaning that is extremely important to follow

the patient frequently.
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Figure 27 - Importance of follow frequently the patient
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Question 9. “How often would you like to receive notifications of the patients’ evolution?”

Most of the health professionals prefer to have notifications about the patient at least one
time per week, and 10 of 36 (27%) of the health professionals choose the option “Other”
because depends on each case. There is a contrast between the doctors and the therapists
because the different therapists follow more frequently a patient than the doctors (Figure 29).
In the Likert scale that was defined the average was 2,22 out of 5, meaning that option

preferred is at least one time per week.
Question 10. “What aspects would you like to follow from patients?”

In this questions health professionals provided open answers, and reported that would like to
know how the patients feels, if there was changes in is condition, if the patients is doing the

exercises, how is doing with the thing at home and job, if the treatment is helping.

Frequency of notifications that would want to
receive
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Figure 28 - Frequency of notifications that would want to receive

Question 11. “How useful would be if family members had access to evolutions of patients?”

Figure 29 shows that the answers are aggregate between some and extreme. The doctors are
the ones that presents more disparity, including the column other that is because two of them
guestioned the ethic of the others having access to the patients medical condition. In the
Likert scale that was defined the average was 3,5 out of 5, meaning that to the health
professionals the family members having access to the patients developments has some

importance.
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Utility of the family members having access to
patients developments
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Figure 29 - Utility of the family members having access to patients developments

Question 12. “What is the importance of having direct communication with the patients?”

75% of health professionals answered that was extremely important to have a direct
communication with patients, 22 % said that was very important and 2% said that has some

importance.
Question 13. “Importance of having remote appointments?”

Only 6 out of 36 (16%) of the health professional choose the options much or extreme, that is
because all of them, including three physiotherapists that choose the option other, said that
only trying they could have a definitive answer (Figure 31). The answers were based by the
habit and need that health professional have to be with patients face to face. In the Likert
scale that was defined the average was 3,05 out of 5, meaning that to the health professional

is somehow important to have remote consultations with the patients.
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Figure 30 - Importance of having remote consultations with the patients

Question 14. “What is the amount of patients that you think may benefit from this site?”

This graphic (Figure 31) is so distributed because great part of the health professionals says

that the age of the patients and their limitations would not allow the use of this technology. In

the Likert scale that was defined the average was 3,00 out of 5, meaning that the average

answer was some of the patients can benefit from this site.
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Figure 31 - Amount of patients that can benefit from this site

Question 15. “What is the importance that you give to receive information about new

research?”

75% of health professional answered that is extremely important to receive information about

new researches. 25% said that is very important.
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Question 16. “What is the importance of participating in new researches?”

67 % (24/36) of the health professionals answered that is extreme important to have the
possibility of participate in new researches, 22% said that is very important. 8% said that is
some important, and 3% said that has few importance and gave the lack of time as

justification.
Question 17. “What content should be in the forum? You can select more than one!”

Figure 33 shows what content should be in the forum, separated by each specialty. The
majority of each specialty said the forum should contain all the possibilities. In total at least 72

% of health professional said that the forum should contain all the options.

The forum should contain
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Figure 32 - The forum should contain

Question 18. “How do you think the forum should be used? You can select more than one!”

The answers are almost consensual (Figure 33), with 8% (1/13) of the doctors choosing the
forum should not exist. All the speech and occupational therapists choose all the options, and
the doctors and physiotherapists choose almost the options, with especially attention to the

relation Patient-Doctor that is acceptable by majority of them (at least 85%).
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The forum should be used
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Figure 33 - By whom the forum should be used

Question 19. “What were the 2 aspects you liked more? Why?”

In this question health provided open answers, and as result the number of aspects was
different with 30% of the health professionals saying that like all about the idea. 25% said the
forum is the most important aspect. 22% referred the importance of having a new method to
have contact and to monitor the patients. 14% said the fact to have access to new information

and researches about treatments. Another 8% said that did not know what was positive.
Question 20. “What were the 2 aspects you liked less? Why?”

13 out of 36 (36%) of the health professionals said that did not find any negative aspects. 36%
said that the technological barrier and the age of patients would limit the adherence. 14% said
that the limited time to be in front of the computer would be the problem. 8% said that should
have supervision, and another 5% said that the fact to have remote consultations was the

thing that they did not like.
Question 21. “What aspects are the most confusing for you, if you had some?”

61% of the health professionals said that did not find anything confuse. 14% said that is still
very abstract. 11% questioned how will be possible if the hospital do not have computers to all
in the hospital. 8% said that the confusing will be for the patients that are older and another
5% said the most confusing part is how will be the ethic part, with people having access to

information about other patients.
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Question 22. “Aspects that would improve or add?”

69% of the health professionals said that did not have anything to add or change. 16% said
that should be made considerations in order to have the approval of the commission that
controls the data. 8% said that only after trying could have anything to add or change. 5% said
the site should have a simple language and layout to help the less experienced users to access

it.

Question 23. “What is your level of interest in using the tool presented even is not a user of

the internet or social networks?”

Figure 35 show the level of interest in using the tool, presented with the doctors/therapists
separated by specialty. The percentage that has few or none interest in using the tool
presented is very low. Actually 31 out of 36 (86%) have at least some interest in using the tool.
In the Likert scale that was defined the average was 3,31 out of 5, meaning that the health

professionals have much interest in using the site.
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Figure 34 - Level of interest in using the tool presented, even is not customary to use internet or social networks

Question 24. “Any additional comments you would like to leave?”

97% said that did not have anything to add, and 3% said did not want to be in the front of the

computer.
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Conclusion

It was possible to see that at least 50 % of the health professionals know how to use the
computer and the internet. Therefore these health professionals are potential users of our
system. The information required by health professionals does not vary, independently of their
specialty. Besides the face to face appointments, 50% of them use the phone as method of
communication with the patients. Only 33 % of the health professionals believe that internet,
forum or chat has little potential as a mean of communication with patients. This shows that
66% of health professionals are open to use new means of communication to improve the
interaction between them and the patients. The health professionals have good level of
knowledge about new therapies and technologies but they have a great need to find new
treatments. Interestingly, in some questions made to the 36 health professionals the answers
varied depending on the specialty. The majority of health professionals said that is very
important to follow frequently the patients, but the frequency of notifications that would want
to receive about the patients and the relevance of family members having access to patients
developments varies depending on the specialty. The importance of having remote
consultations was controversial for the health professionals because they would need to try
out our system first to evaluate it. They still feel the need to see the patient face to face, and
consider this type of tool as a complement and not as a substitute of appointments. They think
some of the patients could benefit from this tool, and they would want to receive information
and participate in new research studies. The majority of the health specialists think all the
options (FAQ, Information about treatments, articles, advices) should be available in the
forum, and should be used by all types of users. Therefore the forum can be considered an
important feature to trade information and discuss a variety of topics. The level of interest in
using the tool is high, with 86 % of the health professionals having at least some interest in
using it. In the following chapter we will use the information collected in the last two sections

to define the requirements of our system.
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Chapter 5. System development

Currently the health social networks offer a variety of services, but none of them have
complete package of offering emotional support and information sharing, health professional
Q&A, quantified self-tracking, clinical trial access and networking and information. That said it
is imperative to make use cases and software requirements analyses to help in the software
design process. Within this analysis the uses cases, functional and non-functional requirements
are described. Functional requirements represent the intended behavior of the system while
non-functional requirements specify criteria that can be used to judge the system. Based on
the information acquired through the state of the art analysis and the surveys, the following

subsections describe the necessary use cases and requirements for the RehabNet system.

5.1. Use Cases

5.1.1. What is Use Cases

Multiple use cases definitions can be found, but the term use case was introduced by Ivar
Jacobson. A use case is a description of a series of interactions that an individual actor initiates
with a system. An actor is a role played by a user (Figure 35). A use case is thus a general way

of using some part of the functionality of a system. [14]

‘ - Use case

Actor

Figure 35 - Use case example

Rouse [15] defines a use case as a methodology used in system analysis to identify, clarify, and
organize system requirements. The use case is made up of a set of possible sequences of
interactions between systems and users in a particular environment, and related to a

particular goal. There are three basic elements that make up a use case [16]:

e  “Actors: Actors are the type of users that interact with the system.”

e “System: Use cases capture functional requirements that specify the intended

behavior of the system.”
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e “Goals: Use cases are typically initiated by a user to fulfill goals describing the activities

and variants involved in attaining the goal.”
5.1.2. RehabNet Use Cases
Actors Description

The system has three different actors, that being, patients, health professionals and

researchers, but the first case it is about a new user:

New user — As a new user he can to the sign in with the RehabNet and be able to enter their

personal data and choose the type of user before doing the validation.
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Figure 36 - New user use case
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Patient — As a patient, the user will be able to access their profile and change the information
in it, to use the agenda, forum and the messages. He can accept be followed by a health

professional and participate in researcher with trainings.
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Figure 37 - Patients Use Case
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Researcher — As a researcher, the user will be able to access their profile and change the
information in it, to use the agenda, forum and the messages. The researcher will be able to
create, edit and remove researches and trainings.
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Figure 38 - Researcher use case
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Health professional - As a health professionals, that are designated with the word Doctor, he
have the same features that a researcher but will be able to follow patients, and to add

patients to events.
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Figure 39 - Doctor use case

5.2. Functional Requirements

In this section we integrated all requirements into one single specification list. In this list S will
indicate requirements derived from the state of the art analysis, P from the patient survey, and

H from the health professionals survey.
5.2.1. Registration requirements

1. Users must be able to sign up with the RehabNet. (S)

2. Users must be able to choose what type of user will be between Patient, Health
professionals or Researcher. (S)

3. Users must be able to insert their personal data, such display name, username,
password, email, gender, birth day, country. If the user chooses Health professionals
must put their medical number. (S)

4. Users must be able to register and/or log in throw Facebook or Google. (S)

5. Users must be able to activate the option remember me. (S)

6. Users must be able to recover their password. (S)
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10.

11.

12.
13.
14.
15.

16.
17.

18.
19.
20.
21.

5.2.2. Visualization requirements

Users must be able to view the updates of the social network as they log in. (S)

Users logged in as researchers must be able to access my home, settings, profile,
agenda, members, forums, trainings, and researches. (S, H)

Users logged in as patient must be able to access my home, settings, profile, agenda,
members, forums, and trainings. (S, P)

Users logged in as health professionals must be able to access my home, settings
profile, agenda, members, forums, trainings, and researches. (S, H)

Users must be able to select the content of the page My home by choosing from the
widgets available. (H,P)

Users must be able view and change their own settings such password, email,
notifications, and account statistics. (S)

Users must be able to view and change their profile, having the ability to change their
photo, username, birthday, gender, nationality and condition. (S)

Users logged in as health professionals must be able to establish relationships with
patients, by following them. (S, H, P)

Users logged as health professionals must be able see their list of patients that are
following. (S, H)

Users logged in as health professionals must be able to establish relationships with
others health professionals or researchers, by adding them as friends. (S, H, P)

Users logged in as patients must be able to establish relationships with other patients,
by adding them as friends. (S, H, P)

Users must be able to accept friend requests from others users. (S, H, P)

Users must be able to communicate with their contacts. (S, H, P)

Users must be able to see, add or delete events to their agenda. (S, H, P)

Users logged in as health professionals must be able to add patients that are following
to an event, and that event should be added to patients agenda. (S, H, P)

Users must be able to upload and share digital contributions with their contacts. (S)
Users must be able to control who can see what part of their profiles fields through
privacy settings. (S)

Users must be able to search for a member by name. (S)

Users must be able to search for a member by user type (S)

Users must be able to create, change or delete their topics in the forum. (S, H, P)

Users must be able to choose the access level of a new forum. (S, H, P)
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22. User must be able to see public topics of discussion in the forum. (S, H, P)

23. Users must be able post, edit, delete or like comments in topics of the forum. (S, H, P)

24. Users must be able to see my topics or all topics in the forum. (S, H, P)

25. Users must be able to view, create or delete messages from their messages box. (S, H,
P)

26. Users logged as researchers/health professionals must be able to create new trainings,
including the tittle, description, type of training, type of playing, image and game that
they want to upload. (S, H)

27. Users logged as researchers/health professionals must be able to view a list of all
trainings. (S, H)

28. Users logged as researchers/health professionals must be able to view, play or delete
their own trainings. (S, H)

29. Users logged as patients must be able to view a list of all trainings. (S, H, P)

30. Users logged as researchers/health professionals must be able to create new
researches. (S, H)

31. Users logged as researchers/health professionals must be able, in the first step of a
new research, to insert the title, description, duration, frequency, and define the
access level of that research. (S, H)

32. Users logged as researchers/health professionals must be able, in the second step of a
new research, to choose for what patients the research is indicated, by having the
option to send to all patients, to choose from demographics field such as country,
condition, gender, or range of age. The health professionals have the additional option
of selecting from the list of their own patients. (S, H)

33. Users logged as researchers/health professionals must be able, in the third step of a
new research, to select the training or trainings for that research. (S, H)

34. Users logged as patients must be able receive messages to participate in new
researches. (S, H, P)

35. Users logged as patients must be able to accept to participate in new researches. (S, H,
P)

36. Users logged as patients must be able to view a list with the trainings that they
accepted. (S, H, P)

37. Users logged as researchers/health professionals must be able to view a list of all
researches. (S, H)

38. Users logged as researchers/health professionals must be able to view a list of their

own researches, and have an option to delete a research. (S, H)
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39.

Users logged as researchers/health professionals must be able to view the results of

the researches and export them. (S, H)

5.3. Non-Functional Requirements

10.
11.

12.

The system should have the capacity to recover lost data from the last operation made
in case of energy failure.

The system should not take, in max, 8 seconds per consultation or interaction made.
The system should have a good storage capacity.

The system should promote the integrity and consistency of the data base
independently of the occurrences on the site.

The system should allow multiple users to use the system simultaneously.

The system must have identification and passwords for different types of users:
system administrator, doctors, researchers and patients who have access to the
system.

The system should maintain the privacy of their users.

The system should be portable, meaning that must run with different type of
operating systems and different web browsers.

The system should guaranty that is running 98% of the time.

The system should allow any user to access without restriction to their functionalities.
The system should maintain a good operation, by not causing delays when used by
multiple users.

The system should maintain an historic of the operations made.

5.4. RehabNet mockups and Evaluation

The specified served as a guide to the make initial mockups of the system to present to the

end-user. In this chapter we will include the design and the tests that were made to potential

users of the system. These mockups are made to test design ideas, to examine content,

aesthetics and interaction techniques in perspectives of designers, customers and users. The

idea is to cut down on the complexity of the implementation, eliminating parts of the total

system. Tests were made using a personal computer and can be found in Annex Il. Mockups

were made using the balsamiq mockups software (Balsamic Studios, USA) that is a graphical

user interface mockup builder application that allows arranging pre-built widgets, and to

tweak and rearrange easily. Due to software limitations, it was not possible to fill in data. For

that reason the text input was already filled in the mockup tests. A total of 9 tests were made
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with 3 researchers, 3 computer technicians, 2 doctors and the last one a software engineer
(Table 9). In these tests users were asked to perform some tasks while we kept track of how
long it takes to be answered. They were informed to do whatever comes naturally. They were
told to think aloud, and give any suggestions. A mistake is considered when a user does not

perform a task as expected/designed.

Specialty

Researchers 3
Computer technicians 3
Doctors 2
Software engineer 1

Table 9 - Profession of the users

Previously we have defined the need of providing RehabNet user with the following features:
Sign-up, Home, Profile, Members, Messages, Forums, and Researches. In the following we
present the initial prototype implementation of each of them. In this section the number of

mistakes and the number of times users failed to conclude a task.

Question 1. “To use the social network it is necessary to do the registration. Please access the

content of the prototype as a researcher “

The next three figures show the steps that a user see when doing the task. In Figure 40 it is
possible to see the front page of the mock-up where the users have the option to choose

between register, log in, lost password and also the Facebook or Google option.

Health Care Social

Log in 0O Remember me
ﬁ_atest researches

i Recovery from surgery
By User Mame X minutes ago

LReqister | Lost Password

<:3 C> X {} [Fitp7/Rehabet cam 1 & D
Log In v
Connect with
Summary s Profile /[MemberS/[ Forums /| Messages /
—
Lod In ﬁ_atest forums j
Username or email ‘ jes Recovery from surgery
MERY By User Mame X minutes ago
| | - T
Password ﬁ_atest members W
I I B= User Name
ST X minutes ago

)

Figure 40 - Front page of the mock up
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In Figure 41 it is possible to see the form of registration where the users could choose the type

of profile they wanted in the mock-up.

Health Care Social

Log In |Ea
Connect with
Summary | Profile jJjMembers /] Forums JMessages /

N

. .
Register

Display name*

[ User 1
Email address*

I username@uma.pt '
Username™

[ User Name 1

Password™

I 1

Password (again for verification)*

Select your profile type
Default hd
Patient

-
Doctor b
Researcher |w

Enter text from image

kifnh hagck
[ Kfnh hgck ]

J

Iltems marked with a * are mandatory

<3 l:> > Q hitp//ehablet com ] &« O

W

Figure 41 - Registration form

In Figure 42 it is possible to see the front page after the log in as a researcher, where the user

could have the first contact with the options available in the mock-up.

Health Care Social

<] E> X {} http://Rehablet.com | @

,Summary jProﬂIe /[Members /[Forums /|Messages |My researches /

Q search

ﬁﬂv researches

Welcome User Name

B=" Recovery from surgery
i

By User Name X minutes ago

(Latest warninas ﬂ_atest messaqes
Tittle message 1
23" By UserName X minutes ago

ﬁ.atest forums

The research .. has ended -
Recovery from stroke
t _) 2 By UserName X minutes ago

".'.:'—'.
User Name do not make the update of his condition

Missing ane week to the end of the research of recavery
from surgery

N I N B N .

Figure 42 - Initial researcher page
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The number of mistakes was 17 that is considered high when they were asked to access the
content of the site as researchers. All the users made the same error, not finding the button
register and not choosing the type as researcher. All the tests were failed, because none of the
user concluded the task in the limit of time considered. In order to fix this situation the layout
in the first page of the site was changed. It has information about the RehabNet social network
and the type of users that are available to register. Another change is the possibility to do the
registration in the front page without making more steps. The home page after the log in was

changed to give access to more information.
Question 2. “Please find a way to send a message to another user”

The next two figures show the steps that a user see when doing the task. In Figure 43 it is
possible to see the messages page, where the user could compose a message, view their inbox

messages, delete them and access the sent messages.

Health Care Social

<] E> X {} IhttE:HRehabNet_com

Summary /| Profile /]MemberS/]ForumS/lMessageS/fMy researches /
inbox
Inbox —
Sent messages User Name 0O Tittle message 1 X minutes ago m
User Name 2 O Tittle message 2 X minutes ago m
User Name 3 O Tittle message 3 X minutes ago m

»

Figure 43 - Messages page

In Figure 44 it is possible to see the user have the option to choose who is going to receive the

message, the subject, and the text that he wants to send.

The number of mistakes was 5, with 2 of the 9 (22%) users making the same mistake, by not
choosing compose message. The number of times that the time expired was 2 (22%). A user
had doubts about the meaning of toggle all. To avoid that mistake the name compose a
message was changed to create a message. The button with toggle all was changed to select all

and the side bar was changed from the right side to the left to be clearer to the users.
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Health Care Social

<3 E> X {} metcom l @

Summary /| Profile JMembers |Forums | Messages [My researches /
Compose a message
ro. [UserName 1] rbox

Sent messages
Subject:
Iln here is where will be the subject of the message ’
Message

BZ U aefivelr]:=i=[C 2 [BHO |

In here is where the content of the message will be written

Figure 44 - Compose message

Question 3. “Please manage your messages”.

In Figure 45 is possible to see the received message page where the user can view the

message, delete, mark as read and reply.

Health Care Social

<A X ([Tt ] €O

Summary /| Profile ;[Members;fForums;fMessagesty researches/

Inbox

Inbox
User Name 1 0 Tittle message 1 X minutes ago m Sent messages

This is just a test

Figure 45 - Received message page
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The only error was made by one user that only viewed the messages and did not delete any of
them. To avoid that the button for delete was changed for the word delete in front of each

message. The side bar was changed from the right side to the left to be clearer to the users.

Question 4. “Please create a new research to investigate the effect of a new activity for left leg

on elderly. After see the results”

The next two figures show the steps that a user see when doing the task. In Figure 46 is
possible to see the page of my researches where the users have the chance to create a new

research, edit, see the results or delete a research.

Health Care Social

<] E> X {} [itpRehabiet com ] @ D)

Summary j| Profile /]MemberS/]Forums/]Messages,ll'v'ly researches/

Research
All Researches lLiSt \

My Researches Recovery from left side ischemic stroke [ Results I |_Edit I
Recovery from stroke paralysis
Recovery from stroke after heart surgery

Figure 46 - My researches

In Figure 47 it is possible to see the options that the users have to create a new research, with

the option to choose the details and if want to use a current activity or to create new one.

The number of mistakes was 8. 3 out of 9 (33%) user made the same error, which was not
choosing new activity. The number of times the limit of time expired was one (11%) (Figure
48). In order to correct the high volume of mistakes the format of creating a research was
changed. The name my researches was changed to researches. The activity was changed to
training and was added as separated bar on the main menu. The researches now are divided in
3 steps. In step one it is the research information, with the title, description, request medical
evaluation and the access level. The step 2 it is the research patients, where it is possible to
add patients to a research or do a demographic selection. The step 3 is where the selection of

trainings is made.
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Health Care Social

@ C> X Q http.//RehabMet.com || @ )

Summary /|Profile JMembers JForums /|Messages /|My researches /

Create a new research

All Researches Title

Sy PR e IRecnvery from a problem I

Description

The description of the new research and the objectives will be here

Country
[Portugal [v]

Age

Le Bl - [Anv [§
Gender

[1ale [v]

Intervetion protocol

In here will be written the number of times and hours that is needed to meet the objectives

R i

O ves O ne

| eval

Activity - Choose a activity or suggest a new one to be performed in your research

Activity for memory Iv ar I Mew activity ]
Activity for left arm
Acitivity for right leg

Figure 47 - New research page

Create a new research and see the results

35%

30%

25%

20%

15%

11%

10%

5%

0%
N of user that made the same Ne of failures
mistake

Figure 48 - Create a new research to investigate the effect of a new activity for left leg on elderly. After see the

results
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Question 5. “Please search in the forum a topic of recover from a stroke at 40 years. Ifit is not

created yet, make a new topic for it”

In Figure 49 it is possible to see the forums page where is possible to create a new topic,

choose a current topic to view it or to make a comment.

Health Care Social

<3 C> X {} [[htip-7RehabMet.com 1@ D

Summary y|Profile /[MemberS/]ForumS /fMessagesAMy researches /
All Topics l Newest \{Popular \I Latest discussion \
My topics s

Recovery from surgery
Occupational Therapy
Physical Therapy

Figure 49 - Forums page

In Figure 50 it is possible to see the options that the users have to create a new topic in the
forum. Have the option to insert the title, the content of the topic, the tags, if can be

commenteted, who have the access to view it and to save or preview it.

Health Care Social

<3 C> X Q IhttE:a’fRehabNat.com J § @

Summary /Profile JMembers | Forums fMessages JMy researches /
Forum I Create a new topic I

Title All Tnprwcs
IRecwer of stroke at 40 ' My topics
Body

BZU aelmiel]i=iZ|C 2B

This is where the content will be written

Tags
|tag1,tagZ, tag3 '

Comments n
Access Logged in users u

Figure 50 - New topic page
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Only was a mistake, which was a user not selecting immediately, create a new topic. The user
recommended to change to new forum.

Question 6. In this question was asked to the user to add another user as a friend.
The next two figures show the steps that a user see when doing the task. The Figure 51 show

the members page where the users could see the current users, or search for one, or click on a

member to see their profile or add as a friend.

Health Care Social

<3 E> X Q |httE:HRehabNet.com ]} @

Summary /| Profile ,}Members jForums,[Messages,]My researches /

Members
Patient IDoctor ‘IResearcher AV Search member by name
=

User Name

User Mame 1

Figure 51 - Members page

In Figure 52 is possible to see the profile page of a different user. In here is possible to add the

see the user details, add the user as a friend, report user and send a message.

Health Care Social

<3 C> X Q lhtte:ﬂRehabNet.cum J | @

Summary /,Proﬁle jMembers J|Forums j|Messages /| My researches /

User Name 1
Age: 26
Country- Portugal

A A 4 g Location: Santa Cruz
Gender: Male
Type of user: Researcher

Forums posts

Researches

Figure 52 - Other user profile page
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The number of mistakes was made by 5 out of 9 (55%) of the users, meaning that 4 of them
did not make any error. The mistake that was common to 3 was not choosing the correct
profile of the user. The number of times that the limit of time expired was two. To fix that

situation, follow patient or add user, depending on the type of user was added in the members

feature.
Add a user as a friend

70% 67%
60%
50%
40%
30%
20%
10%

0%

N¢ of user that made the same N2 of failures
mistake

Figure 53 - Add a user as a friend

The Figure 54 serves to show the own profile page that the user have access, where they

could edit photo, edit profile and see the current profile data.

Health Care Social

@ ® X {} lhttE:HRehabNet.cum | @

Home /,Proﬂle /{ Members /|Forums /| Messages /| My researches /
Forums
User Name Recovery from surgery
By User Name X minutes ago

Age: 30

More forums posts

Country: Portugal

. Messages
Location: Funchal =

: E= Tittle message 1
i ik Gender: Male e
By User Mame X minutes ago
Edit profile Type of user: Researcher T —

Members

Forums W ch
researches

Messages y

My researches Recovery from stroke
ey

By User Mame X minutes ago

More researches

Figure 54 - Profile page
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Conclusion

The usability test revealed some of the imperfections of the design. In the front page the form
of the buttons and their position was a problem, as the fact of register and lost password being
in the same level. In the register form, the selection of the profile type and the space used was
considered not ideal by the users. Therefore the front page and the register form were
changed for the final mockup. The fact that was not allowed to follow a patient was referred
so the follow patients’ was added in the final mockup. In the forums the fact the only thing
mentioned by the users was the fact of the sidebar being located in the right side when
creating a new topic. That bad location was changed not only in that page, but in all that had
the same problem. In the messages page the form of the delete button in front of each
message was considered as bad, so that was removed. The name compose a message was not
the best so was changed to create a message. In order to correct the high volume of mistakes
the format of creating a research was changed. The activity was changed to trainings and was
added as separated bar on the main menu. In the trainings it is possible to the health
professionals and researchers to upload new trainings, to choose the name of the training and
the focus type. The researches now are divided in 3 steps. In step one it is the research
information, with the title, description, duration, frequency and the access level. The step 2 is
the research patients, where it is possible to add patients to a research or do a demographic
selection. The step 3 is where the selection of trainings is made. The usability tests supported
the overall design and functionality of the site, and revealed a number of design and
implementations issues that were addressed in the next implementation. Given that the
overall design was generally accepted, we decided to implement these changes directly on a

functional site.
5.5. Prototype development

From chapter 4.1 up to 4.3 we established, through the requirement analysis and mockups,
the needs and a design to provide the RehabNet users the features that are more in line with
their necessities. In the following we present the candidate open source social networks and
why Elgg was the chosen one. Further we present the changes that were made to the engine

and platform to correspond to the final desired product.
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5.5.1. Top open source social networks

As introduced in the state of the art social networks have been growing exponentially and
there are no signs of slowing down. As a result of such exponential growth, the number of
content management systems (CMS) dedicated to building social networking websites has
greatly increased over the years. Thanks to their ever-growing number, some good old
fashioned competition has spurred many social networking CMS into providing professional
platforms of the highest quality. Yet at the same time, of poor CMS have also flooded through
hoping to nibble on a slice of the gigantic social networking pie [17]. Here we present six of the
best open source social networking CMS that are currently available for download and

customization.

1. The OxWall CMS is an unbelievably flexible and easy to use PHP/MySQL social
networking software platform. Is flexibility allows for an extremely easy way to change the way
it works using Oxwall plugins. These plugins are complete units of functionality that can be
used for various purposes. It takes special care about core and plugin compatibility, so any
updates are easy to maintain. Oxwall offers unseen level of efficiency when you need a full-
featured, working site. Oxwall is used for a wide range of projects starting from family sites

and custom social networks to collaboration tools and enterprise community solutions.

2. BuddyPress is an open source social networking software package. It is a plugin that
can be installed on WordPress to transform it into a social network platform. BuddyPress is
designed to allow schools, companies, sports teams, or any other niche community to start
their own social network or communication tool. BuddyPress inherits and extends upon the
integral functional elements of the WordPress engine including themes, plugins, and widgets.

As it is built on WordPress it is written using the same primary technologies: PHP and MySQL.

3. Mahara is an open source e-portfolio system with a flexible display framework written
in PHP. Mahara, meaning 'think' or 'thought' in Te Reo Maori, is a user centered environment
with a permissions framework that enables different views of an e-portfolio to be easily
managed. Mahara also features a weblog, resume builder and social networking system,
connecting users and creating online learner communities. Mahara is a Linkedin clone script
for career social networking. It has all the aspects to build a portfolio based website for
members for career based social networking. The Mahara CMS provides users with blogs, a
resume builder, a file manager and a view creator - a tool to help users create arrangements of

their content in a particular way for others to see.
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4, XOOPS is an extensible CMS that allows you to build sites based on your needs. It is a
web application platform written in PHP for the MySQL database. You can first start off as a
personal blog and expand later to include social networking, forum and much more via the use
of appropriate modules. Its object orientation makes it an ideal tool for developing small or
large community websites, intra company and corporate portals, weblogs and much more.
Yogurt is the particular module that allows you to build a social networking site with XOOPS.
You can setup your personal album of pictures, videos from YouTube, mp3 files, add your list
of friends, a public wall for messages (scraps), to create communities (tribes) and many more

useful features. XOOPS and Yogurt are based on php and work well in the LAMP environment.

5. LovdbyLless is a free open source social network platform built with Ruby on Rails. Lovd
by Less offers you social networking solution that has everything you need to build your
community. Some features of Lovd by Less include blogs, photo gallery with captions, site
search for friends, activity update and user-to-user messaging. Other things that are built into
the software include Flickr and YouTube integration. One thing good about Lovd by Less is that
it is easy to use and contains most of the applications that you need. For those who prefer

Ruby on Rail rather than php, this would be a good alternative.

6. Finally Elgg is an award-winning open source social networking engine that provides a
robust framework on which to build all kinds of social environments, from a campus wide
social network for your university, school or college or an internal collaborative platform for
your organization through to a brand-building communications tool for your coimpany and its
clients. Elgg is a nice social network script written in php and mysql with login option with
Facebook and twitter. Wirebox feature lets its users to shout what is on their mind, just like
Facebook and his friends get updated. It was awarded with 'best open source cms award' in
2007. Elgg operates on a LAMP (Linux, Apache, MySql and Php) environment and it is easy to
install and configure. With php knowledge, you can get your social networking site up and

running in no time [18].

5.5.2. Elgg Social Networking

After analyzing the current open source social networks the choice was to use the Elgg platform.
This is an open source platform for building social websites, especially social networking sites.
That sentence may require some parsing, so it is possible to start with the fact that it is free

open source software (FOSS). This means that are free to use it however the user wants, free
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to modify it, and free to redistribute it. Its development is managed by the nonprofit Elgg

Foundation and developers from all over the world contribute code to make Elgg better.

Elgg is used to build social websites. It has social networking in its DNA and provides all the
social features mentioned in the preceding section. Think of the buzzwords that are associated
with social media: blogging, sharing, tagging, friending, or tweeting. Elgg does all of that. Elgg is
a platform that provides the building blocks for creating great social websites. While it is
possible to install Elgg and immediately begin using it as a social networking site, most of the
users want to customize it. Those who are not developers can download plugins to change the
look and feel or add new capabilities. For the developers, almost every part of Elgg can be
customized by writing new plugins. The Elgg platform is divided into two parts: a core engine
and the plugins that extend that engine. The engine contains the basic building blocks needed
for a social website. It also provides the framework for developers to create new social tools

through plugins [19].

The Elgg platform offers these features:

e Powerful Data Model : Elgg provides a powerful data model making the creation of
different entities simple, yet flexible.

e Activity Streams : The granular activity stream APl ensures your plugins can push the
required content to your users.

e Plugin API : Elgg's powerful plugin API offers the possibility to build and add required
features.

e User Management: Elgg handles user management and relationship requirements.

e Access controls: All objects in Elgg can have access control level applied making
granular access permissions possible.

e Web Services API: Expose functionality through the REST API by building a plugin and
then either publish the API for other developers to build clients or provide your own

[18].

The Elgg platform comes with a number of built-in features. Among these are the Avatar,
Dashboard, Friends, Groups, Profile and Widgets. Beyond these Elgg comes with optional
plugins such as Blogs, Bookmarks, File repository, Message board, Private messaging, Pages,
Activity and Microbloggin [20]. After the installation of Elgg, it is possible after the first tour to
notice that exists a user area and a separated administration area. Each area has its own

theme. Figure 55 is a sample of the default theme with each component labeled.
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prbar

Header

Content Area “"Sidebar

Footer

Figure 55 - Elgg default theme

In the default theme the topbar is located at the top of the page and is used for navigation.
The site name or logo is located below the topbar in the header. A site menu for navigating to
Elgg's different tools is also in the header. Most pages in the default theme have two columns
with the content in the wider column. The narrow column on the right has a menu specific to a
particular area of the site. For example, on a blog page the sidebar menu has links for viewing and
interacting with blogs. At the bottom of the page is the footer. It often contains another site

navigation menu or links to site specific pages such as a contact form or a privacy statement [19].

5.6. Final Prototype

5.6.1. User Interface

The built-in features that Elgg platform brings can be enough to begin using it as a social
network site, but to have the type of health social network desired it needs to be changed and
improved. As the initial mockups revealed some imperfections of design, the first thing that
needed to be changed was the user interface. The appearance and feel of Elgg is controlled by

the theme. Elgg comes with a default theme, it is not a separate module that can be
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uninstalled, but it is built into the engine. To change the theme to match the user’s feedback
on the mockups was necessary to install a new plugin called purity three theme [21]. This
plugin overrides the default theme, and his installed has another plugin. After installing it was

necessary to change parts of the theme such as the home page (Figure 56 ).

RehabNet T .

M Keep me logged in  Forgot your password?

RehabNet - The Social Network that allows you to Sign up

recover and exchange information about health care It's free

) / : Display name
= Patients : In here you can find Health Professionals that can answer your
A4

@ doubts, follow and help you during your recovery. It’s possible to find new

treatments to help in your recovery. Email address

Doctors : In here you can find your patients and choose to follow,

interact and recommend new treatments for them. It's possible to interact CEEsmT

é’.ll\ with researchers and participate in the development of new treatments.

Researchers : In here you can do researches with the patients, develop Password (again for verification)

i new games for a research, and see the results after. It's possible to
{i \ interact with Health Professionals and Patients to know their interest and
satisfaction about a new research or game. Select your profile type

Patient

Enter text from image

et i

Or connect with:

Powered by HybridAuth

Figure 56 — Home Page of RehabNet

The user interface is different of the mockups to improve the design and usability. In the top
right is the login place holder, where the user can enter the email and password to access the
features of RehabNet. There is an option to remind the credentials of the user and other to
recover the password. Bellow in the left side is a description of the social network and the
features that each type of user (Health professional, Patient, Researcher) can find. In the right
side is the registration form where the user can enter their personal information and select
one of the three types of user to register, and use the features that are offered in the
RehabNet. As previous stated there are three types of users (Doctors, Researchers and
Patients). This functionality was developed using the plugin profile manager [21]. After

installing the plugin was necessary to define what the types, fields and privileges of each user.
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This functionality is what separates the content and privileges for each type of user as

specified on the use cases.

5.6.2. Standard social features

The RehabNet includes some standard social features such as messages, forums, messages and
agenda. In Figure 57 it is possible to see the messages page where the user can manage and
create new messages. This feature comes with the bundled plugins of Elgg. Beyond the
changes in the layout, the name to a new message changed to create a message and the side
bar moved from the right to the left side. It was added the possibility to view the new

connections requests that were made to him through the plugin friend request [21].

I | 4
Herzio) et

Prafilel Agenda | Me: embers | Forums | Trainings | Researches

Hello Cesar Nunes 1 1 % My Home A\ Settings Log out
Messages
CEIS nbox [Create a message |
Sent messages
a Marco Pereira Doubts Sminutesago  Delete
Connection Requests [1]

ﬁ Artur Vieira RE: New Doctor 6minutesago  Delete

Figure 57 - Messages page

The Elgg platform came with blog feature that was changed to correspond to the forum needs
for RehabNet. The Figure 58 shows the forum page where the user can create a new topic, see
the latest comments and topics already created by all, own or connections. It is possible to
comment, edit and even delete own topics. As suggested by the usability tests in the mockups

the sidebar moved to the left.

The members features (Figure 59) it a default Elgg feature, but was changed to present the
users by type and to be a two way relationship, because by default was not necessary to
accept a request from another user to be friends. To add this functionality it was used the
plugin friends request as template. It is possible to search other members by name. If a user is
a patient he as the possibility to send connection request to other patient or researchers but is
unable to send it to doctors. The doctors have the possibility to follow a patient and send
connection requests to other doctors or researchers. If a patient accepts a follow request by a

doctor, he is added to the tab my patients on the doctors profile, and the doctor is added to
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the tab my doctors in the patient profile. The fact that a patient accepts to be followed by a
doctor is used on the agenda and in the researches, because allows doctors to add a specific
user to an event or research. The researchers can add any user as friend. The add/follow

button was added after the usability test in the mockups.

Profile | Agenda | Messages | Members | Forums | Trainings | Researches

[  Hello Cesar Nunes 5 c2 £ My Home A, Settings Log out

Latest comments All site Forums New Forum |

a:

something (2 days ago): I ju
wanted to reply to your topic

ixeira on Topic for

Ell Topic
i oy 11ario

r health Registered
ixeira 2 days ago

Tag cloud Healht topic to talk about something

Change, read, life, healt, improve ﬁ Topic for something S
; f egister

health, new words, test By Artur Vieira 10 days ago Comments (1)

Allsite tags Cha ad, life, healt

This is something for you to read

is just a new forum topic Registered
ira 10 days ago

w words, improve health

Please read this

Figure 58 - Forums page

Profile I Agenda | Messages | Members | Forums | Trainings I Researches

Jd  HeloAmurviera & M@ A.Administration  f§MyHome %, Settings  Logout

Members (8)

Search members by name

Patient Health Professiona Researcher My Patients

@ “ Marco Pereira Unfollow

n Mario Teixeira Follow
‘-." Maria Vieira Follow request pending
“ Jose Follow request pending

ﬁ Joao Follow

© Report this

Figure 59 - Members page

Other feature that was added to RehabNet was the agenda (Figure 60) using the plugin event
calendar [21]. This allows the users to create events and set the location, description, set the

day/time, and add a reminder. It is possible to see the own calendar and the friends calendar.
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If a public event is created by a friend it is possible to add to the user own calendar. A custom
functionality was added that allows doctors to add an event to patients agenda if he is

following that particular patient.

Profile | Agenda | Messages | Members Forums Trainings | Researches

A Administration fHMyHome % Settings  Logout

My calendar (June 2014) Add
My calendar Connection’s events

) Justa Remove frommine On2 calendars Edit Delete Prev June 2014
event
15:35 - 1635, 21 Jun 2014 Su Mo Tu We Th Fr Sa

This s just 3 evento to do something
2 3 a 5[ 6 7

Santa Cruz
8| 9] 10 11] 12[13] 14
t+ Meeting Remove frommine  On1calendar Edit Delete 15| 16|[ 17| 18] 19][20] 21
19:20 - 20:20, 25 Jun 2014
22| 23| 24| 25/ 26/ 27] 28
-+ Meeting Remove frommine On2 calendars Edit Delete
16:55 - 17:55, 28 Jun 2014
This is just a meeting
Funchal

€ Report this

Figure 60 - Agenda page
5.6.3. Advanced RehabNet features

The main focus of our thesis is to allow doctors and researchers to deploy trainings and
researches that allow patients to do recovery work even when they are not in therapy. To
allow this was created two sections from scratch. The first one is the trainings where the users
registered as doctors or researchers can upload their own games, either by uploading a file or
grabbing the url of other game that they consider important. The Figure 61 shows all trainings
page where the user can see the trainings that are available, when and by whom they were
upload, the description of each training and the game focus. There is a difference in what
appear on my trainings tab for doctors or researchers (Figure 62) and what appears to patients
(Figure 63). To doctors or researches this page allows them to see their own uploaded
trainings and delete them. They can play the training to test it. To patients the tab my trainings
is where is located the trainings they accepted to participate on a research. When they click in
the training, a new page is open where the patients can play the selected training (Figure 64).
The trainings plugin has the feature that can catch results from games developed or modified
directly for our platform. Our platform is able to catch results from games that send the results
and time from each time that game is played. Beyond catching those two variables, it saves the

user and date the game is played to then present in graphs (Figure 70 - Results page).
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Profile | Agenda | Messagesl Membersl Forumsl Trainings | Researches

B HeloCesarnunes & &' [EI

Search

fiMyHome  %,Sertings  Logout

A A

My Trainings
4 o External game 2

Upload Trainin
i £l Artur Vieira (ArturVieira)
Jun, 25,2014

This is another external game
External

hos

Training of the day
Sergio Olival (Sergic)
Jun, 21,2014

This is just a training
Internal

hos

@ Report this

Figure 61 - Trainings List

Activity I Members | Forums | Messages | Trainings Researchesl v More

HelloArturVieira &g [ *\» Administration

Game Focus:

Motor

Game Focus:

Mator,Memory

ffDashboard %, Settings  Log out

My Trainings

All Trainings
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Upload Training

Game 9
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Game Focus:
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Figure 62 - My trainings page for doctors or researchers
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Profile | Agenda | Messages I Members | Forums I Trainings

] HeloMarcoPereira & &' [E! fiMyHome  %\Settings  Logout
All Trainings MY Trammgs
My Trainings
Training of the day Game Focus:
Sergio Olival (Sergio) Motor,Memory
Jun, 21,2014

Thisis just a training
Intemnal

L Report this

Figure 63 - My trainings page for patients
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Hello Jo&o 8 1 My Home A\ Settings Log out

Training play External game

Training: External game

TIME: 3 MID fo.5ke

Resfresh Page | [ Leave Feedback | [JReport Problems!

Figure 64 - Training page with external game
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The second section that was created from scratch was the researches. This feature allows the
doctors and researchers to create new researches using trainings that were previously
uploaded. To create a new research the user has to complete the form (Figure 65) where he
should enter the title, description, duration and repetitions. The second step allows the doctor
and researcher to select what patients should receive notifications of the new research. They
have the option to send to every patient on RehabNet or to choose by demographics where
they can filter patients by country, condition, genre or age. The doctors have another option
that could choose from the list of patients they are following (Figure 66). The final step (Figure
67) of creating a research is where the users can select the training to add. In here the list of all
training is presented and they can limit the trainings by the selecting one of the checkboxes in
the type of training (Motor, Memory, Language or Executive functions). He can limit the
trainings by the selecting one of the checkboxes in the type of training. When the process of
creating a new research is complete the patients that were selected or match the criteria
defined receives a message. In this message is the title, description and the creator of the
research. The patient has an option to take part on the research and when he accepts, the

training that is connected with the research is added to My trainings tab of that patient.

Profile | Agenda I Messages | Members | Forums | Trainings | Researches

Jd  HelloArurviera & [T A.Administration  f§MyHome  ®.Settings  Logout

Step 1/3: Research Information

Title
All Researches |

My Researches

Description

Duration of the research
From: [0 v]z[o0 v|
To: [0 v|:[o0 v]|

Repetitions and Frequency

[1_v|Time(s)perDay v |

Access

| Private v|

@ Clear

®* Report this

Figure 65 - Create research step 1/3
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Profile | Agenda | Messages | Members | Forums | Trainings | Researches

A Administration  ffMyHome  *\.Settings  Logout

Create Research Step 2/3: Research Patients

All Researches LT ]
Patients v
My Researches
Patients
a Marco Pereira r." Maria Vieira

(D 0 e

Figure 66 — Create research step 2/3

Search

A Administration  f§MyHome  },Settings  Logout

Step 3/3: Research Games

Type of Training
0 Motor O Memary O 1 O BT

Create Research

All Researches

My Researches
Trainings

[m] External game 2 Research Focus:
Jun, 25 2014 Motor
This is another external game

(8] Training of the day Research Focus:
Jun, 21 2014 Motor,Memory
This is just a training

* Report this

Figure 67 - Create research step 3/3
As it happens in the trainings the researches is divided in by two lists. The Figure 68Figure 68 is
the all researches page where the user can see the researches that are available, when and by
whom they were upload, the description of each research, and the results of the research. This
feature was not available with Elgg and was necessary to create from scratch and is connected

with the trainings plugin.
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Profile | Agenda | Messages I Members Forums Trainings Researches

Hello Cesar Nunes &g &r [T ffMyHome  N\.Settings  Logout

T — List Researches

S — External Resarch
My Researches )
- - Artur Vieira (ArturVieira)
Jun, 23 2014
This is just an external research

oS

Research of the day 3
Artur Vieira (ArturVieira)
Jun, 21,2014

This is just a research for somenone

oS

Research of the day 2
Sergio Olival (Sergio)
Jun, 21 2014

This is just a research

& Report this

Figure 68 - All researches page

The Figure 69 is my researches page and is exactly like the all trainings but allows the user to

see their own uploaded researches, their results, and delete them.

Prafilel Agenda | Messagesl Members | Forums Trainingsl Researches

Fd  Hello Artur Vieira A« Administration fiMyHome  %.Settings  Logout

Create Research My Researches

All Researches

T External Resarch
My Researches
Artur Vieira (ArturVieira)

Jun,23 2014

This is just an external research
[ fIWiQ

Research of the day 3
Artur Vieira (ArturVieira)

Jun, 21 2014

This is just a research for somenone

s o

& Report this

Figure 69 - My researches page

87



RehabNet: A social network for the deployment of online rehabilitation

To present the patients’ results of the research we create the results page (Figure 70). In here
the only creator of the research can export the results to excel or pdf, and see two graphs, one
based on score and date and other based on time and date. To implement the exportation was
used the libraries mpdf [22] and phpexcel [23]. To implement the graphics was used the
highcharts library [24].

Praofile | Agenda | Messages | Members | Forums | Trainings | Researches

g  Helo Arwr vieira o E? A Administration fEMyHome  Rsettings  Logout

Create Research Research of the day 3 Results

All Researches Research: Research of the day 3

My Researches Daseription: This s just a research for somenone
Created: Jun, 21,2014
Start: Jun, 21,2014 14:00
End: Jun, 26,2014 00:00

[Export to EXCEL]  [Export to PDF |

Graph Based On Score And Date
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Highcharts com
Graph Based On Time And Date =
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Figure 70 - Results page
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Chapter 6. Conclusions

The goal of this thesis was the development of a new social network for the deployment of
online rehab content which can contribute to bridge the existing gap between health
professionals, researchers and patients. For that we studied the state of the art to understand
what is currently available and to find satisfactory solutions to help us implement our idea.
Then we did a field study with 54 subjects (36 professional experts and 18 patients) to
understand their needs and how they would use this technology. Results showed that 86 % of
the health professionals, and 61 % of the patients, have at least some interest using our tool.
Once the user requirements were defined, a mock up implementation was made and tested
with 9 subjects (2 health professionals, 3 researchers, 3 computer technicians and 1 software
engineer). Finally, a working prototype was implemented using Elgg platform as basis and
adding new features such different types of users, possibility to upload trainings, and create
researches. The main contributions are the novelty of the solution; two fields studies for user

requirements and design validation; working prototype.

The conclusion of any research work always leaves a door open to future studies, so this thesis
is no exception. As stated in the previous chapters, the World Wide Web and specifically the
social networks are growing exponentially with no signs of slowing down. Inside the social
networks, the health social networks are a niche that is being very developed recently, so
ongoing and future work on this prototype will depend on the direction of them and the
availability of all participants, especially the health professionals and patients and their
willingness to try new methods of rehabilitation. Additionally features and improvement of
the content available in terms of treatments and conditions for the users is a reachable.
Although is already possible to easily produce results from the researches, the graphical area
still needs some refinements in terms of presentation. Due to the short amount of time to
develop this prototype, some chosen solutions were not the best in order to solve some
problems. Related with the trainings and researches, the prototype only supports the option
to play online trainings. Further work can include the option of having trainings on the user
machine allowing them to play locally, and doing the upload of the results after. This prototype
is part of a more complex work that is a neuroscience based interactive system for motor

rehabilitation, will be continuously developed.
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ANNEX I. Major Health Social Networks

In this annex it is possible to see the features that are offered by each one of the major health
social networks.
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Figure 71 - Daily Strengh features
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Figure 72 - Ehealth features
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Figure 73 - Patients like me features
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Inspire
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Figure 74 - Inspire features
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Figure 75 - CureTogether features
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A) Introducgao

Défices a nivel cognitivo/motor podem ocorrer devido a uma variedade de doencas. Pacientes
com este tipo de défices requerem reabilitacio especializada e prolongada, o que
conjuntamente com os elevados valores de incidéncia, tem um grande impacto nos sistemas
de saude, pacientes e seus familiares. Consequentemente, surge a necessidade de encontrar
novas técnicas de reabilitacdo que permitam estimular o processo de recuperacio e
possibilitem uma reabilitacdo continuada e personalizada para explorar ao maximo o potencial
de recuperacado de cada paciente.

Na ultima década, novos conhecimentos sobre os mecanismos de recuperagdo para pacientes
com défices cognitivos e/ou motores e o rapido crescimento de tecnologias de reabilitagdo
desencadearam o aparecimento de novos métodos computadorizados, como a telemedicina.
Uma das abordagens que esta a sobressair da telemedicina, porque esta a ter um crescimento
exponencial, sdo os sites de redes sociais. Estas plataformas oferecem uma forma rapida e facil
para chegar a uma grande parte da populagdo com grande diversidade de servicos num curto
espaco de tempo. Entre os servigos que podem ser usados nas redes sociais de saude estdo as
mensagens, chats, videos, foruns, além de outros conteldos como calendarios, jogos, etc. No
entanto, a maior parte destes sistemas estdo direcionados para a pesquisa e ndo para a
interacdo entre pacientes, médicos e investigadores. Para preencher esta lacuna, o presente
projeto colaborativo pretende desenvolver um novo sistema interativo computadorizado para
a reabilitacdo e interacdo entre pacientes com défices motores/cognitivos, resultado de
doenga e envelhecimento, médicos e investigadores. O sistema proposto incorporara tarefas
para troca de informagdo, mensagens, féruns, calenddrio de atividades, criacdo de novas
investigacOes e atribuicdo de exercicios entre pacientes, médicos e investigadores.

Esta investigacdo interdisciplinar tem impactos esperados a nivel cientifico, tecnolégico e
social, nomeadamente: contribuird para o avangco do conhecimento relacionado com
processos de reabilitacdo; contribuird para o desenvolvimento de novas tecnologias para a
reabilitacdo; possibilitara a comunicacdo direta entre pacientes, médicos e investigadores; e
permitird aos hospitais, pacientes e investigadores ter acesso a novas solugdes para atenuar as
sequelas decorrentes de problemas motores e/ou cognitivos e melhorar e reduzir os custos
dos servigos.
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B) METODOLOGIA

Cerca de 20% do conteudo gerado pelos utilizadores da internet menciona a salde de alguma
forma. De acordo com o Pew Internet Research (Fox, S., Jones, S., 2009), 60% das pessoas
conectadas utilizam a internet como a sua primeira fonte de informacdo sobre assuntos
relacionados com a salde. Devido a elevada percentagem da populacdo mundial que acede a
internet, as redes sociais sdo um dos maiores locais online para procura de informacdo acerca
da saude. Redes sociais de saude sdo sites que fornecem ao utilizador a possibilidade de
aceder, partilhar e contribuir para o maior nimero de informacdes de diferentes formas. Estas
redes sdo formadas a volta de uma condic¢do especifica de saide como a obesidade ou cancro.
A principal caracteristica de uma rede social de saude é a interagdo que pode suportar a
partilha de conhecimentos e/ou fornecer suporte emocional para pessoas que lidam com
questdes e problemas relacionados com a saude que os afetam ou afetam pessoas que sdo
muito préximas.

Redes sociais de saude podem oferecer suporte social e emocional aos pacientes que estdo
geograficamente distantes. Novas amizades feitas através destas redes sociais podem se
tornar parte de uma amizade tradicional em que os pacientes encontram-se frente a frente.
Por exemplo, numa comunidade rural remota, um paciente com défice motor/cognitivo ou a
fazer um tratamento particular pode ndo ter contactos regulares frente a frente com pessoas
na sua pequena e isolada comunidade que possam partilhar conhecimento e experiencias
sobre essas especificas questées de saude. Um médico rural pode ndo ter uma interagdo
frente a frente regular com colegas da mesma darea para discutir questdes médicas, novas
investigacdes, ou implicagdes praticas acerca de um novo seguro de saude. E por isso
importante contribuir para o desenvolvimento de sistemas computadorizados que permitam
reabilitar, monitorizar e trocar informacgdes acerca da evolugdo ao longo do tempo de défices
motores/cognitivos.

i OBIJETIVOS

Este projeto propde o desenvolvimento de um sistema computadorizado baseado numa rede
social online que permita aos seus utilizadores (médicos, pacientes, investigadores)
interagirem entre si, tornando mais facil a troca de informacdo acerca de problema
relacionados com a saude. Esta ferramenta pode estreitar as distancias existentes entre
pacientes, médicos e investigadores e rentabilizar o tempo destes utilizadores ao permitir uma
comunicacdo direta entre os mesmos, sem estar frente a frente. Além disso, as
funcionalidades deste tipo de sistema permitem que cada tipo de utilizador tenha acesso a
informacdes que lhe serdo transmitidas sem ter que fazer uma pesquisa na web. Finalmente, a
utilizacdo de um meio computadorizado permite registar durante um grande periodo de
tempo as avaliacGes clinicas dos pacientes permitindo assim fazer estudos retrospectivos.
Além disso, a simplicidade do sistema e o facto de ser online possibilitarda que os pacientes,
médicos e investigadores tenham acesso ao mesmo em qualquer lugar com ligacdo a internet,
podendo assim aceder ao mesmo remotamente.
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Il. INSTRUMENTOS DE RECOLHA DE DADOS

Serdo realizados questionarios e testes de usabilidade do sistema informatico. Verificar
Anexos.

lll. AMOSTRA

Pretende-se recrutar 25 pacientes que precisam de reabilitacdo e estejam a ter tratamento no
Servico de Medicina Fisica e Reabilitacdo e até 25 médicos ou terapeutas em total de varias
areas (reabilitacdo fisica, cognitiva, fala) que estejam a trabalhar com os pacientes
anteriormente descritos. Os pacientes e médicos serdo devidamente informados dos
objetivos, relevancia e pormenores do estudo e tratamento, e serdo convidados a participar no
estudo de forma voluntaria. Todos os pacientes e médicos que aceitem participar no estudo
devem dar o seu consentimento informado verbal e escrito segundo o modelo em anexo. Os
pacientes e médicos podem em qualquer momento interromper de forma voluntaria a
participagao no estudo.

IV. DESENHO E PROCEDIMENTOS NA RECOLHA DE DADOS

Existirdo duas fases para investigar o impacto da tecnologia proposta na recuperagao dos
pacientes. Na primeira fase serdo realizados questiondrios aos médicos e pacientes sobre as
funcionalidades desejadas no sistema. Enquanto na segunda fase os pacientes e os médicos
poderdo dar feedback acerca do sistema ja implementado através de testes de usabilidade.
Seguem os pormenores do protocolo proposto.

Critérios de Inclusdo (para pacientes)

Pacientes em processo de reabilitacdo fisica e cognitiva;

Capacidade cognitiva suficiente para a compreensao do sistema;
Escolaridade >42 classe ou saber ler e escrever;

Idade: 18-65 anos;

Cooperagao, motivagao e voluntarismo para participar neste estudo.

vk wnN e

Critérios de exclusao

1. Afasias severas e/ou défices cognitivos que interfiram com a compreensdo das tarefas
e/ou comunica¢do com o paciente;

2. Desordens da visdo que possam afetar a utilizacdo do computador (por exemplo,
hemianopsia, diplopia, etc.).

V. TRATAMENTO E ANALISE DE DADOS

Os resultados deste estudo serdo apresentados de forma explicita através de tabelas e
graficos. Em termos da descricdo de dados, as varidveis categdricas serdo apresentadas em
valores absolutos e/ou percentagens; as varidveis quantitativas serdo apresentadas através da
média e desvio padrdo. Legislacdo e ética
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VI. FORMA DE DIVULGACAO DOS RESULTADOS
Legislagdo e ética

Para poder atingir os objetivos do projeto, é necessdrio estar de acordo a legislacdo e
requisitos éticos no ambito da realizacdo de ensaios com humanos, assim como com a
regulacdo da protecdo de dados e da tecnologia a ser utilizada. Este projeto realizara
actividades (estudos de usabilidade e ensaios clinicos) que envolverdo: a recolha de dados com
humanos, o processamento de dados pessoais e observacdo de pacientes. A aplicacdo da
legislagdo e regulagbes devidas serdo asseguradas antes, durante e depois da execugao do
projeto. O projeto aqui detalhado estd em conformidade com a legislagdo e regulagdes
aplicadas em Portugal e na Europa. Os profissionais envolvidos neste projeto tém experiéncia
nesta area de investigacdo, tendo no passado coordenado e realizado ensaios clinicos
resultantes de colaboragdes entre instituicdes universitdrias e hospitalares.

O projeto estd em conformidade com legislacdes Europeias, tais como:

- A Carta de Direitos Fundamentais da Unido Europeia (em particular, o Artigo 32 -
direito a integridade das pessoas e o Artigo 82 - protec¢ao dos dados pessoais);

- Declaragao de Helsinquia;

- Diretiva 2001/20/EC do Parlamento Europeu do Conselho de 4 de Abril de 2001
relativamente a uniformizacdo de leis, regulamentos e disposi¢cGes administrativas dos
Estados Membro no que diz respeito a implementagdao de boas praticas clinicas na
realizacdo de ensaios clinicos com produtos médicos para uso humano;

- Diretiva 95/46/EC do Parlamento Europeu do Conselho de 24 de Outubro de 1995
relativamente a protecdo de individuos no que diz respeito ao processamento e
mobilidade de dados pessoais;

- Tratado da Unido Europeia: Artigo 69;

- Carta de Direitos Fundamentais de 7 de Dezembro de 2000.

O projeto estd em conformidade com legislagGes Portuguesas, tais como:

- Artigo 352 da Constituicdo da Republica Portuguesa — utilizacdo da informatica;
- Lei 67/ 98 — Lei da Protecdo de Dados Pessoais.
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Protegdo de dados

Este projeto estard em conformidade com os seguintes procedimentos no que diz respeito ao
tratamento de dados pessoais:

- Os dados ndo serdo recolhidos sem autorizacdo. Antes do recrutamento, todos os
voluntarios serdo informados verbalmente e por escrito sobre os pormenores do
ensaio a ser realizado, incluindo qualquer risco envolvido. Todos os pacientes
assinardao um Consentimento Informado (em anexo) antes da participacdo no ensaio;

- Nomes, datas de nascimento e outros dados sensiveis e passiveis de identificacao
serdo encriptados para proteger a privacidade do paciente e dos dados recolhidos;

- Ainformacdo recolhida sera utilizada apenas para o propdsito do projecto e ndo serd
retida para outros fins;

- Nenhuma informagdo pessoal sera tornada publica ou cedida a terceiros;

- Serdo aplicados controlos técnicos estritos para garantir que a informag¢do nao seja
disponibilizada inadvertidamente a organizacbes de marketing direto ou outras
terceiras entidades.
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D) ANEXOS

I. Documento de informacgao ao sujeito da investigacao

DOCUMENTO DE INFORMAGAO AO SUJEITO DA INVESTIGACAO

NOME DE ESTUDO:

INVESTIGADOR:

CONTATO: Telefone Email

Foi-lhe pedido para participar num estudo de investigagdo no ambito de desenvolvimento de
Tese de mestrado para a Universidade da Madeira. Estara envolvido na recolha de informacao
para ajudar a compreender melhor como os pacientes podem interagir numa rede social. A
participagao neste estudo significa que a informagao sobre si e a forma como usa a rede social
serd recolhida e analisada juntamente com as informagées recolhidas de outras pessoas que
realizardo o mesmo teste. As respostas individuais que fornecer serdo confidenciais.

QUAL E O OBJETIVO DESTE ESTUDO?

Pacientes com problemas de mobilidade e de capacidade cognitiva tem limitagGes na
realizacdo de atividades e na sua qualidade de vida. O objectivo deste estudo é a avaliacdo dos
beneficios da utilizacdo de REDE SOCIAL DE SAUDE. Tecnologias interativas para reabilitacdo e
troca de informagdo permitem ao paciente ter uma comunicagao direta com outra pacientes
ou médicos sem ter que se deslocar da sua area de residéncia.

O QUE E QUE ESTE ESTUDO ENVOLVE?

Ser-lhe-a pedido para responder a questGes e realizar testes de usabilidade numa rede social.
As perguntas permitem avaliar o seu bem estar fisico geral, a interagdo com o computador, a
interacdo numa rede social.

Todos os inquéritos levarao cerca de 30 minutos a completar.

A informacdo recolhida serd armazenada juntamente com as informagdes de outras pessoas
com as mesmas condicBes de saude.

A QUEM E PEDIDO PARA PARTICIPAR NESTE ESTUDQ?

Vocé foi selecionado para participar neste estudo pelo facto de apresentar um determinado
quadro clinico como consequéncia de um AVC. Serdo envolvidos 25 pacientes e 25
médicos/terapeutas.

107



RehabNet: A social network for the deployment of online rehabilitation

EXISTEM RISCOS NESTA PARTICIPAGAO?

Ndo existem riscos para a sua saude, pois o procedimento consiste na utilizacdo de um
computador e realiza¢do de inquéritos de avaliacao.

EXISTEM BENEFICIOS POR PARTICIPAR?

S30 ainda pouco conhecidos os beneficios de utilizagdo de REDES SOCIAIS DE SAUDE pode
gerar. Poderd ndao receber nenhum beneficio imediato por participar neste estudo. No
entanto, a informacdo recolhida no estudo beneficiard no futuro pessoas com défices
motores/cognitivos.

QUEM TERA ACESSO A MINHA INFORMAGAQ?

O seu nome ndo sera identificado em quaisquer relatdrios ou base de dados. Todos os
relatorios e materiais pertencentes a este estudo serdo mantidos confidenciais. Contudo, ndo
podemos garantir confidencialidade absoluta. A sua informac¢do pessoal podera ser revelada se
solicitada pelas vias legais. E também possivel que os resultados deste estudo sejam
divulgados e/ou publicados no futuro. Neste caso, a sua identidade serd confidencial e ndo
serd revelada na divulgacao. No final do estudo todos os relatérios serao destruidos.

Este estudo obedece a regulamentos nacionais e internacionais (tais como a Declara¢do de
Helsinkia ou Cddigo Deontolégico) aplicados a investigacdo com seres humanos. Todas as
pessoas envolvidas neste estudo respeitardo a intimidade e privacidade do paciente. O
processo clinico é confidencial. O nome e outros dados pessoais ndo serdo partilhados ou
distribuidos a n&o-autorizados (Directiva 95/46/EC, Lei 67/ 98 — Lei da Protecdo de Dados
Pessoais).

EXISTEM CUSTOS ENVOLVIDOS?

A sua participagdo ndo envolve quaisquer encargos ou despesas da sua parte, com exceg¢do do
tempo necessario para a participa¢do no estudo.

QUAIS SAO OS MEUS DIREITOS?

A sua participagdo neste estudo é inteiramente voluntaria. Pode recusar participar neste
estudo ou desistir em qualquer altura. Se decidir ndo participar, isto ndo afetard o seu futuro
tratamento ou direitos de saude e direitos legais.

QUEM POSSO CONTACTAR SE TIVER ALGUMA QUESTAO OU PREOCUPAGAO?

Se tiver alguma duvida sobre os seus direitos como participante pode contactar Sergi
Bermudez i Badia ou Artur Vieira.
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Testes de usabilidade — Médicos e Pacientes

Os testes com utilizadores servem para validar o sistema desenvolvido pelo projecto ou
identificar problemas de usabilidade existentes recorrendo a um grupo de utilizadores
(pacientes e médicos) que navegara no site. Estes testes permitem identificar potenciais
problemas de usabilidade e observar o comportamento dos utilizadores durante a navegacao
no site, bem como perceber o motivo pelo qual escolhem seguir determinados caminhos no
website em detrimento dos caminhos considerados “normais”.

Alguns dos beneficios e vantagens dos testes de usabilidade em relagdo a outro em relagdo a
outro tipo sado:

e O comportamento dos utilizadores pode ser observado e comparado com os outros
utilizadores que realizam a mesma tarefa;

e A compreensdo das dificuldades sentidas pelo utilizador pode ser alcan¢ada através do
registo das verbalizagdes durante o teste.

Basicamente, aquilo que procuramos saber com a realizacdo de testes de usabilidade é se:

e Os utilizadores foram capazes de realizar as tarefas em causa?
e Ainformacao relevante foi encontrada?

e Quanto tempo demorou?

e Os caminhos seguidos foram os mais eficientes?

e Os utilizadores sabem o que estdo a fazer?

e Que problemas encontraram?

Para tal os utilizadores terdo ao seu dispor um portatil e um rato em que poderao fazer os
testes de usabilidade.
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Consentimento informado

DOCUMENTO DE CONSENTIMENTO INFORMADO

Entendo que toda a informagdo derivada do estudo
é propriedade de
Dou o meu consentimento para que dados anénimos a meu respeito possam ser guardados e

processados por , para fins de avaliagdo cientifica. Li (foi-me
lida) a informacdo mencionada acima. Entendo o significado desta informacgdo, e as minhas
perguntas foram satisfatoriamente respondidas. Tive tempo suficiente para decidir sobre a
participacao neste estudo. Venho por este meio consentir a minha participagao e consentir na
recolha, uso e revelagdo de informacdo. Irei receber uma cdpia deste documento de
consentimento informado assinada e datada.

Assinatura do participante Data
Nome do Representante legal -Se aplicavel Data
Nome do Investigador Data
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Autorizacao do uso da imagem

DOCUMENTO DE AUTORIZAGAO DO USO DA IMAGEM

Eu , venho por este meio autorizar o
uso da minha imagem no ambito do/a

a ser
publicado/apresentado no/a
Funchal, de de201
Nome
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ANNEX Ill. Usability Questionnaire

I1l.1. Health Professionals Questionnaire

Profissdo (especialidade)? Idade?
Sexo? ] Masculino ] Feminino
1. Costuma utilizar a internet? Quantas vezes ao dia?

0 Nunca [1-3horas [3-5horas [15-7horas [ 7 oumais horas
2. Utiliza as redes sociais (facebook, twitter, etc)? Quantas vezes ao dia?
0 Nunca [1-3horas [3-5horas [15-7horas [ 7 oumais horas

3. Que tipo de perguntas sdo “obrigatdrias” aquando de uma consulta?

4. Que meios usa habitualmente para a comunicagdo com os pacientes?
[ Visitas/Consultas [ Telefone [ lInternet [J Forum [ Chat
[ Outro:

5. Classifique cada um dos meios de comunicacdo quanto ao seu potencial:
Visitas/Consultas?
[DNada [JPouca [JAlguma [JMuita [JExtrema
Telefone?
[INada [JPouca [JAlguma [JMuita [JExtrema
Internet?
[DNada [JPouca [JAlguma [JMuita [JExtrema
Férum?
[ONada [JPouca [JAlguma [ Muita [JExtrema
Chat?
[ONada [JPouca [JAlguma [ Muita [JExtrema
6. Qual o grau de atualizagdo que tem acerca de novas terapias/tecnologias?
[ Nenhum [ Pouco [JAlgum [ Muito [ Extremo
7. Qual é a necessidade que sente de procurar novas investigacGes para tratamentos?
[ Nenhuma [JPouca [Alguma [JMuita [Extrema

8. Qual é arelevancia que da a possibilidade de ter um seguimento frequente do paciente?
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10.

1 Nenhuma [Pouca [Alguma [IMuita [lExtrema
Com que frequéncia gostaria de receber notificacdes da evolucdo do paciente?
[JNenhuma [ Didria [JSemanal [1Mensal [ Trimestral ou mais

Que aspetos gostaria de monitorizar dos pacientes?

11.

12.

13.

14.

15.

16.

17.

18.

19.

Que utilidade teria se os familiares tivessem acesso as evolug¢des dos pacientes?
[JNenhuma [JPouca [JAlguma [ Muita [ Extrema
Qual é a relevancia que da a possibilidade de ter comunicagao direta com o paciente?
[INenhuma [JPouca []Alguma [IMuita [JExtrema
Qual é a relevancia que da a possibilidade de monitorizar os pacientes sem estar frente a
frente com o mesmo?
1 Nenhuma [Pouca [JAlguma [JMuita [Extrema
Qual é a quantidade de pacientes que acha que podem beneficiar com este site?
I Nenhum [JPoucos [1Alguns []Muitas [lImensas
Qual é a relevancia que dd a possibilidade de receber informagdes sobre novas
investigagoes?
[ Nenhuma [Pouca [JAlguma [JMuita [Extrema
Qual é a relevancia que da a possibilidade de ter participar em novas investiga¢des?
[ Nenhuma [Pouca [JAlguma [JMuita [Extrema
Que conteudo deveria ter no férum? Pode selecionar mais que uma!
I Nenhum [ Perguntas Frequentes L[] Informagdes sobre tratamentos

[ Artigos [ Conselhos [ Outros:

Como acha que deveria funcionar o férum? Pode selecionar mais que uma!
[1 N3o devia existir ] Investigador-Medico [ Investigador-Investigador

] Medico-Medico [ Paciente-Medico [J Outros:

Quais foram os 2 aspetos que mais gostou? Porqué?

20.

Quais foram 2 aspetos gostou menos? Porqué?

21.

Que aspetos sdo os mais confusos para si, se é que teve algum?
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22. Que aspetos melhoraria ou acrescentaria que ndo tem?

23. Qual seria o seu grau de interesse em usar a ferramenta apresentada, mesmo que ndo
costume usar internet, nem redes sociais?
[1Nenhum [Pouco [Algum [ Muito [ Extremo

24. Algum comentdrio adicional que gostaria de deixar?
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I1l.2. Patients Questionnaire

Profissao? Idade?

Doenca/Défices? Escolaridade?

Sexo? ] Masculino ] Feminino

1. Costuma utilizar um computador? Quantas vezes ao dia?

LI Nunca [J1-3horas [J3-5horas [J5-7horas [J7oumais horas
2. Costuma utilizar a internet? Quantas vezes ao dia?
LI Nunca [J1-3horas [J3-5horas [J5-7horas [J7oumais horas
3. Utiliza as redes sociais (facebook, twitter, etc)?
LI Nunca [J1-3horas [J3-5horas [J5-7horas [J7oumais horas
4. Com que frequéncia necessita de obter uma consulta do médico/ terapeuta?
LI Nenhuma [JSemanal [ Mensal [ Trimestral [JSemestral ou mais
5. Quanto tempo despende na consulta do médico/terapeuta, desde sair até voltar a casa?
[J0-1horas [J1-2horas [12-3horas []3-4horas [J5 oumais
6. Qual é a distancia que percorre para se deslocar ao consultério?
[J0-10Km [J10-20Km [J20-30Km [J30-40 Km [J 50 ou mais
7. Que meios usa habitualmente para a comunicacdo com os médicos/ terapeutas?
[ Visitas/Consultas [ Telefone [ lInternet [J Forum [ Chat
L] Outro:

8. Classifique cada um dos meios de comunicacdo quanto ao seu potencial:
Visitas/Consultas?
[JNenhum [OPouco [ Algum [ Muito [ Extremo
Telefone?
[dNenhum [OPouco [ Algum [ Muito [ Extremo
Internet?
[dNenhum [OPouco [ Algum [ Muito [ Extremo
Férum?
[JNenhum [Pouco [ Algum [ Muito [ Extremo
Chat?
D Nenhum [Pouco [ Algum [ Muito [ Extremo
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9. Qual é arelevancia que da a possibilidade de ter um seguimento frequente do por parte do
médico/ terapeuta?
1 Nenhuma [Pouca [Alguma [IMuita [lExtrema
10. Com que frequéncia gostaria de receber avaliacdes por parte dos médicos/ terapeutas?
1 Nenhuma [1Semanal [1Mensal [ Trimestral [1Semestral ou mais
11. Qual é a relevancia que da a possibilidade de receber avaliacdes por parte dos médicos/
terapeutas sem estar frente a frente com o mesmo?
[INenhuma [JPouca []Alguma [IMuita [JExtrema
12. Que conteudo deveria ter no forum? Pode selecionar mais que umal
[1Nenhum [ Perguntas Frequentes [l Informagbes sobre tratamentos

[ Artigos [1 Conselhos [ Outros:

13. Como acha que deveria funcionar o férum? Pode selecionar mais que uma!
[ Paciente-Paciente [ Investigador-Medico [ Investigador-Investigador

] Medico-Medico [ Paciente-Medico ] Outros:

14. Quais foram os 2 aspetos que mais gostou? Porqué?

15. Quais foram 2 aspetos gostou menos? Porqué?

16. Que aspetos sdao os mais confusos para si, se é que teve algum?

17. Que aspetos melhoraria ou acrescentaria que nao tem?

18. Qual seria o seu grau de interesse em usar a ferramenta apresentada, mesmo que ndo
costume usar internet, nem redes sociais?
[dNenhum [Pouco [ Algum [ Muito [ Extremo

19. Algum comentdrio adicional que gostaria de deixar?
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111.3. Mockups test

Personal Information
Name: Age:
Sex: 1 Male L1 Female Nationality:

Professional Information
Occupation: Scholar Degree:

Computer information

Experience with computers? [ Yes [1No
Experience with internet? [ Yes [1No
Experience with social networks? [ Yes [1No
Uses Computer as a Work tool? [ Yes 1 No

Average number of hours/day using a computer:

Experience (0-5):

Testing

Before starting this test is important to notice that due to software limitations is not
possible to fill the data and for this reason the spaces for text input by the user are

already filled.

Task 1 - To use the social network it is
necessary to do the registration. Please
access the content of the prototype as a

researcher

Task 2- Please find a way to send a message

to another user.

Task 3- Please manage your messages
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Task 4 — Please create a new research to
investigate the effect of a new activity for

left leg on elderly. After see the results

Task 5 — Search in the forum a topic of
recover from a stroke at 40 years. If itis not

created yet, make a new topic for it

Task 6 — Add a user as a friend
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ANNEX IV. Installation Manual

The following is a guide to the installation of the RehabNet social network. The OS used for this
installation was Windows 7, but the install steps should be the same for all Windows OS. The
recommended browsers are Google Chrome and Mozilla Firefox (other browsers should work

but they were not tested).

To make a new installation please do the following steps:

1. Install «xxampp-win32-2.5-installer.exe» (or higher version) as Administrator

a) The installation dir should be «c:\», and the files will be automatically placed inside
«c:\xampp\» folder
2. Copy the folder rehab that are in the cd into C:\xampp\htdocs\

3. Open xampp application and start the Apache and MySQL module

4. Go to localhost/phpmyadmin/ and sign in

5. Select the import tab

6. Choose the file that goes inside the bd folder and execute

7. Go to C:\xampp\htdocs\rehab\elgg\engine\settings.php

8. Change SCONFIG->dbuser = 'root'; for what username you have if it is not root
9. Change SCONFIG->dbpass = '123456'; for your phpmyadmin if you have any
10. Open a browser tab and type localhost/rehab/

11. Enter one the following users and passwords:

a) user: arturvieira7@hotmail.com pass: 123456 (admin/doctor)
b) user: doctorl @teste.com pass:123456 (doctor)

c) user: researcherl@teste.com pass:123456 (researcher)

d) user: patientl @teste.com pass:123456 (patient)

c) user: patient2 @teste.com pass:123456 (patient)

d) user: patient3@teste.com pass:123456 (patient)

c) user: patient4@teste.com pass:123456 (patient)

d) user: patient5@teste.com pass:123456 (patient)

12. Test the prototype.
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