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Abstract: Publication of the European Commission eHealth Action Plan 
for 2012 to 2020 provides a focus for telehealth. Its accompanying Staff 
Working Paper seeks ‘a policy debate on how innovation can 
contribute to rethinking the way in which healthcare is provided, by 
considering the latest developments in technology, innovative services 
and the growing impact of new media on the health and well-being 
systems.’ The paper below responds to this call by offering a wider 
understanding (and definition) of telehealth. It also reports on the 
European Code of Practice for Telehealth Services (developed within 
the European Commission funded TeleSCoPE project) in helping to 
influence the configuration of telehealth services and in supporting a 
clearer European vision.  

Introduction 

There can be few clearer statements than that which affirms the need for 
‘deep-rooted structural reforms … to ensure the sustainability of [European] 
health systems while securing access to services for all citizens.’ This 
provides part of the context for the European Commission eHealth Action 
Plan released at the end of 2012 [1]. In the Action Plan, eHealth is defined 
as ‘ICT tools and services for health’ and embraces both telemedicine and 
ICT for well-being. 

Setting aside some uncertainties regarding terminology around telehealth 
(this is addressed later), it is apposite to note the significance and 
appropriateness of two of the words within the Commission statement. First 
is the word ‘citizens’ rather than ‘patients’. It follows that any approach to 
eHealth must include the broader well-being of people (citizens) and should 
not solely reflect clinically driven responses to the higher-level needs of 
some ‘patients’. Second is ‘access’ with its signal that people have choices 
that they exercise regarding the health services that they might wish to use.  

Such wording in the Action Plan responds in large degree to the outcomes 
of work by the eHealth Task Force that reported in 2012 [2]. This pointed, 
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amongst other things, to the need for a ‘ radical redesign of health’ in a 
manner that includes integration between health and social care and 
recognition of people as ‘owners and controllers of their own health data’. 

This is the context within which the European Commission funded 
TeleSCoPE project has operated and now is delivering. The European Code 
of Practice for Telehealth Services developed within the TeleSCoPE project 
reflects, therefore, an approach and an ethos for telehealth that supports key 
aspects of the ‘radical redesign’ sought.       

Definitions 

The definition adopted within the TeleSCoPE project is such that 
telehealth is ‘the means by which technologies and related services 
concerned with health and wellbeing are accessed by or provided at a 
distance in order to facilitate the empowerment, assessment or the provision 
of care and/or support for people and/or their carers (at home or in the wider 
community).’ 

This definition captures first, the fact that telehealth addresses both health 
and wellbeing. Therefore a r ole is envisaged where, on the one hand, 
patients can be monitored and interventions made that improve clinical 
outcomes; and, on the other hand, people can access services in ways that 
enable them to manage their own health (garnering the support of clinicians, 
health or social care practitioners when they see this as appropriate or 
necessary). There are, therefore, aspects of telehealth that support 
established health practice and which may focus on institutional settings 
such as hospitals, clinics and health centres. But, crucially, the definition 
recognises that there are aspects of telehealth that also address public health 
and preventative agendas by virtue of (a) responding more flexibly to 
people’s needs and choices; and (b) encouraging people to adopt and 
maintain lifestyles that are conducive to better health, build ‘health literacy’ 
and their capacity for self-management.     

It is arguable from the above that telehealth, albeit not defined in the 
eHealth Action Plan, includes components of both ICT for wellbeing (‘the 
use of ICT in products, services and processes, in order to directly or 
indirectly improve the quality of life and wellbeing status of EU citizens’) 
and telemedicine (‘the provision of healthcare services, through use of ICT’ 
in situations where ‘the health professional … and the patient are not in the 
same location)’. It stands to reason, furthermore, that if telehealth is to 
realise its potential for health and wellbeing, then its clinical component can 
be seen as falling mainly within the subset of eHealth that is, at least in part, 
recognised as telemedicine. Another part of telehealth might be considered, 
however, as outside of telemedicine. This perspective is the inverse of that 
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indicated in the Action Plan which appears to share the perspective of 
COCIR (the European Coordination Committee of the Radiological, 
Electro-medical and Healthcare IT Industry) when it refers to ‘telemedicine 
services such as telehealth’ [1, 3].  

An inverse perspective where telemedicine is a subset of telehealth is 
considered as more inclusive and, therefore, appropriate for adoption in the 
European context. That inclusivity takes account of the aim for telehealth 
services to be accessible to all – regardless of people’s age or their level of 
need for support in relation to the management of their health. This point, of 
course, links with the Action Plan reference to ‘health capital’ (health as a 
component of human capital) whereby people’s contribution to society, 
regardless of age, can be maximised.  

Aspects of the Policy Debate 

The Action Plan seeks ‘a policy debate on how innovation can contribute 
to rethinking the way in which healthcare is provided, by considering the 
latest developments in technology, innovative services and the growing 
impact of new media on (the) health and well-being systems.’ Highlighted 
within the Action Plan is the need to overcome barriers to the adoption of 
eHealth (and, therefore, telehealth). The barriers relate to such matters as 
interoperability (of technologies and electronic health records, EHRs), the 
need for greater legal certainty around service provision, and the need for 
‘common schemes for conformity testing and accreditation’ [1].  

Only the last of these particular barriers is covered in this paper by virtue 
of the introduction given to the European Code of Practice for Telehealth 
Services (see below). But there is an imperative to overcome a r ange of 
barriers to telehealth. In the words of the Action Plan – ‘current healthcare 
models are financially unsustainable’ with eHealth carrying a ‘promise of 
more efficient and cost effective care [that] is critical to the survival of the 
system of healthcare in Europe’ [1].   

With regard to the areas where service innovations are taking place, a 
pointer in the Action Plan is to the United Kingdom in view of its ‘Whole 
System Demonstrator’ trials that sought to provide evidence of telehealth’s 
efficacy. Some findings from these trials are now being reported and can be 
considered as at least reasonably robust – in view of the number of people 
recruited, the manner of their selection and assignment to intervention and 
control groups, and the twelve month period over which the particular study 
(noted here) took place. But there is an important caveat (recognised by the 
researchers) because of uncertainty around the extent to which people did 
not agree to be part of the trials and the subsequent 20% drop-out rate from 
them [4]. In all, over 1500 people were involved, with over 800 were 
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assigned to the telehealth group. But the report is not comfortable reading 
for those eager to endorse the merits of telehealth.  

Two findings from the trials are uppermost. First, it is affirmed that ‘the 
trial of … home based telehealth for patients with chronic obstructive 
pulmonary disease, diabetes or heart failure found no main effect of 
telehealth on generic health related quality of life, anxiety or depressive 
symptoms over 12 months.’ And, second, the study noted that ‘the 
similarity of the patient reported outcomes across trial arms suggests that 
concerns about the potentially deleterious effect of telehealth are unfounded 
for most patients.’ In setting both of these findings with in a wider research 
context (an extensive trawl of the literature was undertaken) the researchers 
point to their findings as ‘strongly’ suggesting that there is ‘no net benefit 
from telehealth; therefore it should not be used as a tool to improve health 
related quality of life or psychological outcomes’ [4].      

Taking a Different Perspective 

At first glance, these findings from the WSD trials might appear to ‘pull 
the rug’ from under key aspects of the Commission’s eHealth strategy. But 
this is only be the case if telehealth is seen narrowly as a tool for helping to 
support traditional service frameworks aimed at delivering specific clinical 
outcomes for people with chronic conditions. In any case, as is pointed out 
by the researchers, ‘robust evidence to inform policy decisions is lacking’ or 
is at least ambivalent – a view echoed by the Commission itself [4, 1]. The 
definition of telehealth adopted for the WSD study is, furthermore, limited 
in pointing to ‘system’ rather than service. Telehealth, they affirm ‘enables 
the remote exchange of data between a patient and healthcare professionals 
to facilitate diagnosis, monitoring and management of long-term conditions’ 
and ‘affords the opportunity for earlier intervention which may reduce the 
frequency with which expensive hospital based care is required.’  

Hence the WSD study reported here has limitations by virtue of it and the 
studies reviewed being focused only on the monitoring of vital-signs. Other 
telehealth services that would fall within a wider definition of telehealth 
were not part of the study, nor part of the trial. The conclusion of the 
researchers that telehealth ‘should not be used as a tool to improve health 
related quality of life or psychological outcomes’ is therefore open to 
challenge. Also questionable is their seeming view that the finding of ‘no 
deleterious effect’ is further justification for the rejection of telehealth since 
this ignores the fact that suitably configured telehealth services can be 
considered an ethically more appropriate way to provide health services. 

The words are important here. The potential changes that could come 
from a different (and wider) perspective on telehealth mean that, if such 
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alternative approaches are nurtured and supported, we will be less 
concerned with the delivery of services and will be more concerned with 
offering services for people to access and use. This approach to telehealth 
accords with an ethical perspective concerned with promoting people’s 
autonomy and choices – a matter that has been recognised within the 
TeleSCoPE project as fundamental for any code of practice. It accords, 
furthermore, with many objectives (endorsed by the European Commission) 
regarding citizenship and inclusion [5].  

Such a new approach to telehealth service provision presupposes that as 
we move forward there will be growing cohorts of people who are 
increasingly aware of, and take more responsibility for, their own health. In 
other words they are or will be increasingly ‘health literate’. The context is 
one where health literacy requires our greater attention – with this being a 
key recommendation of the eHealth Task Force and properly highlighted in 
the Commission’s Action Plan [1, 2].  

The European Code of Practice for Telehealth Services 

Supporting the changes in approaches to telehealth (and in promoting 
telehealth in accordance with a d efinition that embraces health and 
wellbeing) is the European Code of Practice for Telehealth Services. The 
Code, a beta version of which was released at the Medetel Conference in 
Luxembourg in April 2013, is seen as helping to give greater clarity to a 
European vision for telehealth.  

The Code, it must be noted, only touches lightly on clinical or technical 
matters. But it makes clear that clinical inputs are important and that links 
with clinicians will often be essential. The key point is that, with a wider 
remit for telehealth there are roles for both clinicians and other health and 
social care staff in relation to people’s health and wellbeing. With regard to 
technical matters, these often relate to signalling protocols and e.g. 
conventions for exchanging EHR data; and are, therefore, outside the remit 
of the Code with its focus on telehealth services. There are, however, 
important aspects of the technology such as its usability, configurability and 
interoperability – all of which are touched on in the Code.  

Also dealt with in the Code are matters regarding the safeguarding and 
usage of personal (including health) data. These will, of course, affect the 
way that people exercise their choices in accessing and using services. 
Conversely they will impact on the way that services (and technologies) can 
be flexible in response to people’s choices (and in their use).      

More broadly, the way in which the Code gives ‘greater clarity’ to a 
European vision relates firstly to the perspective taken. This includes a 
strong affirmation regarding the needs and choices of ‘people’ as well as 
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‘patients’; and recognises the public and preventative as well as clinical 
health agendas. The definition of telehealth adopted by the TeleSCoPE 
project pertains.  

Secondly the Code offers a structured approach by which different kinds 
of telehealth services can self-assess or be assessed by an independent 
external body in order to determine the extent of their compliance. The 
range of telehealth services in question includes those that use installed and 
mobile technologies (including video-links) to e.g. monitor and track people 
with dementia; prompt people in relation to their medication or therapies; 
help in the monitoring of people’s vital-signs; or guide people by means of 
health or motivational coaching   

The merits of the Code will be judged by the extent of its adoption in 
European member states. It offers, however, a vision for telehealth that can 
help to refine elements of the Commission’s eHealth Action Plan and 
support a direction that clearly affirms the extent to which telehealth can 
deliver real and widespread benefits in terms of health and wellbeing.         
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Introduction 

One of the key problems in the drug therapy of patients with chronic 
renal failure is drug adherence. In 2010 the initiative iNephro was launched 
(www.inephro.de). A "context sensitive" software to support regular and 
correct drug intake was developed for a smartphone platform (iOS). The 
present study investigates, whether and how such an application is deployed 
by smartphone users.  

Methods 

Together with cooperating partners the mobile application “medication 
plan” was developed. Users are able to keep and alter a list of their regular 
medication. A memory function supports regular intake. The application 
can be downloaded free of charge from the iTunes App Store. After 
individual consent of users from 21.10.2010 to 04.02.2012 2,042,338 
actions were recorded and analyzed from the downloaded applications. In 
2,279 cases, demographic data were collected with a questionnaire. 

Results 

Overall the application was used by 11,688 smartphone users, in 
3,406/11,688 (29.1%) cases at least once a week for at least 28 days. 
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3,209/11,688 (29.5%) used the application at least 84 da ys. 1,554/2,279 
(68.2%) of users surveyed were male, the stated age of all users was 
between 6-87 years (mean 44). 1,697/2,279 individuals (74.5%) declared to 
be suffering from cardio-vascular disease, 292/2,279 (12.8%) had a 
previous history of transplantation and 161/2279 (7.1%) suffered from 
diabetes mellitus. 1,568/2,279 (68.8%) of users were on <6 different 
medications, 201/2,279 (8.8%) 6 – 10 and 26/2,279 (1.1%) on more than 10. 

Conclusion 

A smartphone application that supports drug adherence is already 
regularly used by chronically ill users with a wide range of diseases over a 
longer period of time.  

For the future one may assume that health-related mobile computing 
applications will increasingly play a r ole for elderly and chronically-ill 
users. Already a large proportion of patients with 2 or more diseases hold a 
cell phone [1]. In Germany more than 32% of smartphone users are older 
than 45 years, with an increasing trend. The young users already holding 
smartphones today may encounter chronic disease in the foreseeable future 
[2]. However, we must caveat that so far most of the hardware and also the 
commercially successful applications are addressed primarily towards 
young and healthy users. Experiences from an “Ambient Assisted Living 
Project”, which is dedicated to the needs of an older group of users, report 
that the acceptance of 7-inch tablet PC is very high [3]. Such devices are not 
widely established in the market yet. A decrease of associated costs may be 
essential for an increased acceptance of mobile computing in the future. 
Surely "mobile health" will not replace the doctor-patient relationship, but is 
very likely to enable more effective and efficient treatment and accelerate e-
health strategies. 

Acknowledgment 

The authors thank the German Society of Nephrology for support of the 
initiative. 

References 
[1] S. Fox, K. Purcell. Chronic Disease and the Internet. Pew Internet & American Life 

Project. 2010;http://pewinternet.org/Reports/2010/Chronic-Disease.aspx. 
[2] S. Bundesamt. Mobile Internetnutzung über das Handy 2010 stark gestiegen. 

2011;https://http://www.destatis.de/DE/PresseService/Presse/Pressemitteilungen/2011/02
/PD11_060_63931.html. visited November 8, 2012. 

[3] M. Wojciechowski, H. Ristok, M. Brandes, B. Lange, B. Baumgarten. Architecture of the 
Daily Care Journal' for the support of health care networks. 2011; in: Wichert, R.; 
Eberhardt, B.; Verband der Elektrotechnik, Elektronik, Informationstechnik -VDE-; 
Bundesministerium für Bildung und Forschung -BMBF-, Deutschland: Ambient Assisted 

83

SA
M

PL
E 

PA
G

ES

http://pewinternet.org/Reports/2010/Chronic-Disease.aspx
http://www.destatis.de/DE/PresseService/Presse/Pressemitteilungen/2011/02/PD11_060_63931.html
http://www.destatis.de/DE/PresseService/Presse/Pressemitteilungen/2011/02/PD11_060_63931.html


Living. 4. AAL-Kongress 2011 : Berlin, Germany, January 25-26, 2011, Berlin: Springer, 
2011 (Advanced technologies and societal change 1).  

 
 
Dr. Stefan Becker is a Nephrologist and Diabetologist. He is a consultant at 
the Department of Nephrology, Marienhospital-Herne, University Hospital 
of the Ruhr – University Bochum, Germany, and Head of the iNephro-
Initiative, University Hospital Essen, Germany.  
 
 
 

 

84

SA
M

PL
E 

PA
G

ES



Pilot Telehealth Project Brazil-Angola: Success 
Factors and Perspective 

 
 

M. Gaspar1, M.B. Akmim2, R.M. Figueira3, A.E.S. Africano1, B. Silva1, H. 
Morais1, L.R. Cunha2, F.P. Rubió4, M.O. Rocha4 

1Health Services, Angolan Armed Forces, gasparchi61@yahoo.com.br   
2University Hospital, Federal University of Minas Gerais, Brazil 

beatriz@hc.ufmg.br  
3Engineering School, Federal University of Minas Gerais, Brazil 

renatominelli@ufmg.br  
4Faculty of Medicine, Federal University of Minas Gerais, Brazil 

franrubio@hotmail.com  

Abstract: The integration of two important initiatives at Federal 
University of Minas Gerais, the PROANGOLA Project, developed in 
association with the Angolan Armed Forces, and the University 
Hospital Telehealth Service, were the base for development of the 
Telehealth Pilot Project Brazil Angola. Its objective was to motivate 
and to demonstrate the feasibility of telehealth to improve health 
condition of population. To reach this objective the strategy used was to 
promote integrated activities between Brazilian and Angolan teams 
involving practical use of telehealth. As consequence a formal 
solicitation to implement a telehealth network in Angola was made by 
the Angolan Armed Forces to the University Hospital Telehealth 
Service. 

Introduction 

Angola, one of the PALOPs (African Countries of Portuguese Official 
Language) participating countries, remained a Portuguese colony until the 
independence in 1975. The civil war was a constant from 1961 to 2002, 
initially against Portuguese colonial rule and after 1975 as a result of the 
civil war between major political parties. In April 2002, the signing of the 
Peace Agreement ended the war in the country. According to World Health 
Organization (WHO), Angola has 19,082,000 inhabitants, life expectancy of 
51 years (men) and 53 (women) and probability of dying before five years 
old of 158 per thousand children born alive [1]. Similar to other African 
countries, Angola lacks skilled health labor. According to WHO 
ePORTUGUÊSe platform, designed to establish a network of health 
information on the eight Portuguese-speaking countries, many African 
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countries have more doctors and nurses working abroad than in their 
homeland [2]. A study by Clemens and Pettersson [3] shows significant 
exodus of African health professionals to developed countries, due to civil 
wars, political instability or economic stagnation. Consequently, it is 
necessary to promote initiatives not only to improve health service delivery 
but also to retain health professionals. Among them, the possibility of 
holding a graduate degree or to follow a continuing education program can 
contribute positively to the decision to remain in the country. 

With these objectives in mind, in 2005 was established an Agenda for 
Health Cooperation between the Federal University of Minas Gerais and the 
Angolan Armed Forces through the so-called PROANGOLA Project [4], 
supported and funded by the Ministry of Health of Brazil and the Angolan 
government, expecting to promote restructuration of health services, human 
resource qualification and research. 

On the other side, telehealth in Brazil and particularly in the state of 
Minas Gerais, reached a maturity level to be considered as a public policy 
by the government. Today it is incorporated into the Primary Care public 
health system through activities of telediagnosis and teleconsulting. The 
Teleassistance Network of Minas Gerais, coordinated by the Federal 
University Hospital of Minas Gerais (HC/UFMG), serves more than 600 
municipalities in the state and held since 2006 more than 1 million 
electrocardiograms and 50,000 teleconsultings [5]. 

As result of the integration of these two initiatives, in 2011 the National 
Counsel of Technological and Scientific Development (CNPq) approved the 
Telehealth Pilot Project Brazil-Angola with the objective to promote 
telehealth use at the Angolan Armed Forces (FAA) health subsystem from 
HC/UFMG Telehealth Service experience. 

Methodology 

During the first year of the project, visits, meetings and presentations on 
telehealth promoted by PROANGOLA was used to raise awareness of 
senior officials and professionals from the Direction of Health Services of 
the General Staff of the Angolan Armed Forces to use telehealth. In 2012, 
the first technical mission was held in Luanda with the aim of implementing 
a videoconferencing system and training local staff. Tests were conducted 
successfully between the Army Clinic in Luanda, Angola and UFMG 
University Hospital in Belo Horizonte, Brazil. The second technical 
mission, hold in November/2012 in Huambo, had the purpose of direct 
awareness of managers and health professionals in the telehealth theme 
through practical demonstration of telecardiology in the Screening 
Activities for Hypertension and Diabetes, promoted by Angolan Army in 
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14/11/2012. The screening consisted in epidemiological work in 
Hypertension and Diabetes hold at five service points in Huambo to the 
civilian population and army personal. It included a specific questionnaire 
and various clinical tests, including an EKG made through telecardiology. 
(Fig.1) To meet the challenge of performing electrocardiograms at distance 
in parks and streets of Huambo and considering that the whole process had 
to be carried out by Angolan professionals, it was necessary to train in 24 
hours cardiologists, nurses and computer technicians in the telecardiology 
system and to test various types of Internet connection (Fig.2). The 
screening results were presented during the II Forum of Chronic Diseases, 
scientific event held in the next day with the presence of the Angolan 
Armed Forces Chief of Staff. The third mission took place in 
December/2012 aiming to set-up a videoconferencing room for the Army 
Clinic in Luanda, including appropriated training to local staff. At the 
inauguration was held videoconference with Brazil, with the participation of 
senior officials of the FAA. The session went technically to perfection with 
high quality image and sound. 

Results and Discussion 

The Telehealth Pilot Project Brazil Angola accomplished his goal of 
raising awareness among Angolan senior managers and health professionals 
in relation to telehealth benefits and potential. The use of telecardiology in a 
real situation demonstrated to be an effective strategy.  

The main results from the Angolan side were awareness and motivation 
of senior managers, health and IT professionals regarding the potential of 
using telehealth and demonstrating the ease of use at all stages of the 
process. 

 
 
 
 
 
 
 
 

 
Fig 1. Service Station of Screening for Chronic Diseases in Huambo 
 

One important result to the Brazilian team was the opportunity to have 
direct contact with the population, the health system and its professionals in 
order not only to have a real evaluation of the difficulties to implement a 
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telehealth system in adverse conditions, but also to confirm the enormous 
benefits of this technology.  

The effective qualification of clinical and technical teams in 
telecardiology system in a short time, proved by the results obtained, proved 
the interactivity and simplicity of the system developed at the UFMG 
University Hospital. Internet connection tests enabled the local knowledge 
of technical difficulties and to choose the best option.  

Over 1,396 citizens attended the screening and were performed 80 
electrocardiograms, transmitted to the Regional Hospital and analyzed by 
local cardiologists. The results were expressed as the percentage of normal 
and abnormal examinations and pathologies found: 4% were discarded 
because of interferences, 67% were normal and 29% abnormal. Among the 
abnormalities, 36% were ventricular repolarization, 14% atrioventricular 
block and 11% left ventricular hypertrophy. 

During the inauguration of the videoconference room, the presence of the 
Brazilian team, in person and at distance, was an important factor to 
successfully close the stage of practical demonstration of the technology 
and awareness in telehealth. 

After all these steps, the final result was the negotiation and plans to 
implement a telehealth service for the health subsystem of the Angolan 
Armed Forces by UFMG University Hospital team. 

 
 
 
 
 
 
 

 
Fig.2. Training nurses and computer technicians in telecardiology in 
Regional Military Hospital in Huambo 

Conclusion 

To attend real local needs and process/technology acceptance by users 
have been quoted as some of success factors in telehealth projects [5, 6]. 
The strategy adopted by Telehealth Pilot Project Brazil-Angola enabled to 
overcome these barriers by integration and practical work by the technical 
and clinics teams together. The main perspective is to successfully deploy a 
Telehealth Network in Angola with focus on teleassistance and tele-
education to collaborate on the improvement of population health. 
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Abstract: As the shortage of obstetricians becomes a serious problem, 
we have been introducing the perinatal telemedicine system to areas 
which no longer have doctors. The system ensures the health of 
pregnant women and a safe delivery by enabling midwives in rural 
areas and medical specialists far away to share the same patient data 
during her perinatal period. The system consists of a perinatal 
electronic medical record, a Mobile CTG Monitor, and a TV 
conference system, with which doctors, midwives, and patients can 
communicate by sharing the patient’s data. Lately in Iwate Prefecture, 
the system has become a unified system of perinatal care evolving into 
“Ihatov”, a mechanism where the entire province, municipalities, and 
hospitals within the prefecture come together to protect the pregnant 
women. We have been able to solve similar problems nationwide and in 
Thailand. Our goal is to practically implement our system not only in 
Japan but in other countries as well. 

Introduction 

Today in Japan, we are facing the following problems: 
• Decreasing birthrate and aging population; 
• Inter-regional discrepancy; 
• Decreasing number of obstetricians and gynecologists. 

Shortage of doctors is a serious problem in some of the regions of Japan, 
like Tono city of Iwate prefecture. To provide better perinatal health care, 
we need a regional medical liaison utilizing IT, such as telemedicine. 
Kagawa’s initiative in regional medical liaison has caught the attention of 
not only other prefectures in Japan but other countries as well. Tono City is 
one of the successful cases in which we implemented our model. We have 
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introduced the electronic medical records for the perinatal care to other 
regions of Japan as well as overseas.   

Background and Issues 

The medical IT system being triggered by Kagawa prefecture is the 
project of the perinatal electronic medical records network in 1998. 
Recently, Kagawa prefecture is known for K-mix which is a remote 
diagnostic imaging system. Mitla has developed a perinatal electronic 
medical record named Hello Baby Program. Meanwhile, the number of 
obstetricians and gynecologists has deceased in years between 1984 and 
2006. This has caused many problems to some of the regions of Japan, 
especially in Tono city. There are no obstetricians in Tono city, Iwate 
Prefecture. Pregnant women need a prenatal checkup once a month or more 
frequently. To meet the need for this checkup, a medical center called Net 
Yurikago was built in 2007 [2]. At this facility, pregnant women can receive 
regular checkups provided by midwives. If a patient has any worries or 
concerns she can talk to a doctor via the internet  

Telemedicine System Configuration 

There are 2 servers used at the data center. The hospital and midwives 
center are equipped with a PC and a cell phone. At the maternity center, a 
Mobile CTG Monitor (“CTG”) is also used [1]. Mitla monitors the system 
daily so that no problems occur. A picture of the CTG is shown below 
(Fig.1). As shown in the picture, the monitor is small, very light, and user-
friendly. The data taken using the CTG is sent to the doctor’s cell phone and 
computer. The graphs show the baby's heart rate and the mother’s 
contractions in the display. The doctor can access the patient’s monitored 
data through the Hello Baby program (Fig.2). The midwife in the maternity 
center sees the pregnant woman and inputs checkup data in to the Hello 
Baby program. Doctors can monitor the patient’s data during the whole 
perinatal period of 10 months. 

                     

Fig.1 Mobile CTG Monitor                    Fig.2 Typical Display of Hello 
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Baby Program 
 

How to Operate the Telemedicine System 

The patient uses the CTG system at home. The system gathers data of the 
baby’s heart rate and the mother’s contractions and sends it to the midwives, 
which is then sent to the hospital where the doctors can see the gathered 
data [3]. This system is very convenient because both the midwife and the 
doctor can share the data. The doctor can see all the data at a touch of a 
button. This also caught the eyes of doctors in the United States and the 
New York Times wrote an article on this. 

 
Fig.3 Network of Perinatal Telemedicine 

Application and Development 

Babies who use this system will have their lives monitored to the end of 
their lives. In addition, Tono city staff members believe that it is important 
to measure and confirm health data for all of its citizens. This can be 
accomplished if the system is used for a child. The mother inputs her child’s 
data once a week into the MCH Handbook system until the child graduates 
high school.  

Ihatov 
Japan consists of 47 prefectures, and in Iwate Prefecture, there are 35 

municipalities in total. Iwate represents a typical population with 1.31 
million people, 11 central hospitals, and 10 000 pregnant women per year. 
With Ihatov, pregnant women can see their health data at any hospital 
within Iwate, thus they are able to receive good regional care. After the 
Great East Japan Earthquake, it was found out that among the three 
prefectures hit by the earthquake, Iwate had the lowest number of anxious 
pregnant women and was noted as a reliable prefecture. Ihatov has 
developed as a network for doctors and midwives to share data, connecting 
municipalities and homes, and strengthening the relationship between 
hospitals and municipalities. 
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Phisanulok, Thai 
In 2011, in collaboration with Telephone Organization of Thailand, 

Naresuan University (Thailand), and Basic Human Needs Association, we 
launched a Thai-Japan collaborative pilot project which was granted by 
APT for its ICT Development Program funding. In May 2012, as part of 
this project, we provided two CTGs to be used at two rural hospitals. The 
local IT team in Phitsanulok developed a Health Information System which 
can be accessed by the doctors of each hospital. In case a doctor at either 
Charttrakarn or Ban-Klang needs to consult a doctor at Buddhchinaraj 
Hospital, what they have to do is just access the Health Information System 
and discuss over net-conference. For patients who need close monitoring, 
we can register an email of the doctor at Buddhchinaraj Hospital so that 
every time the patient gets measured 130 kilometers away, the doctor will 
know the results and how the patient is doing in real time. 

Summary 

The data gathered using the perinatal telemedicine system would be 
utilized for the health management of pregnant residents. The need for a 
network linking hospitals, clinics, maternity center, and homes is expected 
to increase more and more. There is also a great need for data integration 
technology to develop perinatal care. IT technology and smart phones are 
expected to evolve more in the future to meet such needs. 
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Abstract: The Telehealth Network of Minas Gerais (TNMG) provides 
teleconsultation and telecardiology services for the primary care system 
in the State of Minas Gerais, Brazil, to help improving healthcare for 
the population who live in distant and poor regions. The objective of 
this study is to describe the evolution of the telecardiology service 
provided by the TNMG. The service started in 2006 with 82 
municipalities and currently connects 660 of the 853 municipalities in 
the State of Minas Gerais. Using low-cost equipment and simple 
technology, TNMG has employed various strategies to increase 
telehealth use. The telecardiology service provided by the TNMG had a 
progressive increase in the number of EKGs analyzed and nowadays it 
is a regular health service in the State, integrated to the healthcare 
system. The service also proved to be economically sound. In 
conclusion, the telehealth model developed to support primary care in 
Minas Gerais produced good clinical and economical results. 

Introduction 

Minas Gerais is the Brazilian state with the largest number of 
municipalities (853), most of them with less than 15,000 inhabitants, 
distributed in an area equivalent to France, with 19 M inhabitants. In this 
area there are important social, cultural, economic, infra-structural and 
geographical contrasts. Within this context, telehealth has been used with 
the objective of improving healthcare for the population who live in distant 
and poor regions. As Brazil is a developing country, emphasis is put on 
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Figure 1: Number of EKGs per month in 657 municipalities from June 
2006 to December 2012. EKGs = electrocardiograms  

financially sound services and thus telehealth must be applied in a manner 
which optimizes its cost effectiveness. 

The Telehealth Network of Minas Gerais (TNMG) provides 
teleconsultation and telecardiology services for primary care system in 
Minas Gerais since 2006. The objective of this study is to describe the 
evolution of the telecardiology service provided by the TNMG.  

Implementation and Maintenance  

The TNMG started in 2006 with 82 municipalities and currently connects 
660 of the 853 municipalities in the State of Minas Gerais. It provides off 
line teleconsultations for a broad range of specialties, on line 
teleconsultations in cardiology, analysis of electrocardiograms, Holter and 
ambulatory blood pressure monitoring; in order to support primary care 
practitioners. 

Financial support is provided by federal, state and municipal government. 
Using low-cost equipment and simple technology, TNMG has employed 
various strategies to improve/increase telehealth use. The service keeps an 
online technical support for the villages. The utilization rates are monitored 
by a specialized team.  

Professionals on Duty  

The cardiology activities consist of a duty service. Electrocardiograms 
(EKGs) are sent by remote health care professionals through the internet to 
be analyzed by cardiologists who are trained and experienced in the analysis 
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and interpretation of EKGs. When necessary, the cardiologist may discuss 
the clinical cases with the local physician using the telecardiology system. 

Utilization Rates and Economic Analysis 

The telecardiology service provided by the TNMG began in June 2006 
and had a progressive increase of the number of EKGs analyzed (Figure1). 
During the whole period, the monthly EKGs’ service utilization rates were 
around 90% (Figure 2), what shows that the service was well accepted by 
the practitioners and incorporated to the health system of the municipalities 
[2]. The only exception was the period from April to September 2010, in 
which the decreased utilization rates match with an implementation phase 
that doubled the number of municipalities using the service. This decrease 
was already expected, due to training time required to begin the use of the 
service.  

Therefore, the telecardiology is nowadays regular health service in the 
State, integrated to the healthcare system. In August 20th 2012 the TNMG 

reached 1,000,000 electrocardiograms and 43,461 teleconsultations. The 
primary care physicians reported to feel more satisfied with the structure 
available for handling cardiovascular diseases after the implementation of 
the service [5]. 

 
Figure 2: Monthly electrocardiogram utilization rates from April 2007 to 
December 2012. The rate is calculated by (number of municipalities 
which used the service in the month)/ (total number of municipalities 
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In addition, the service proved to be economically sound, promoting 
savings of 32.5 M USD for an investment of 10 M USD, an outstanding 
milestone for telehealth in Brazil. To achieve these results, technology and 
maintenance methodology are constantly evaluated and improved.  

In this process, it was possible to identify the main success factors: 
collaborative network, partnership government and academia, to meet real 
needs of users, to use simple and low-cost technology, adequate 
combination between virtual and personal process and economic 
sustainability. The success in primary care led it also to be adopted in 
secondary and emergency care. 

Conclusion 

The telehealth model developed to support primary healthcare in Minas 
Gerais, Brazil, has produced good clinical and economical results. As a 
consequence, it is now a regular health service in the State, covering 660 of 
the 853 municipalities and integrated to the healthcare system. It has also 
been expanded to secondary and emergency care. The model and 
technology characteristics permit the replication in other parts of the world.  
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Abstract: Literature shows that the effectiveness of telemonitoring 
increases in systems always available to the patient. Mobile technology, 
because of its own nature, is particularly suitable to realize ubiquitous 
and unobtrusive systems. This paper describes a mobile patient diary 
for acquiring data and synchronizing those with a clinic repository. 
Among its strengths there is the capability to suit the needs of a wide 
range of different scenarios. This is achieved through a modular 
architecture providing services which may be easily extended. Wireless 
communication with external devices has also been implemented for 
automatic data acquisition. The diary has been tested in scenarios 
addressing diabetic and nephropathic patients whose relevant 
parameters can be acquired, saved, viewed and sent to the clinic for any 
subsequent monitoring or analysis by the treating staff. 

Introduction 

The prevalence of chronic diseases is increasing in the last decades [1,2], 
especially because of the growing of the mean age of the world population 
and changing habits in diet and lifestyle. A common feature of any chronic 
disease scenario is the need to manage the patient’s conditions in order to 
avoid or delay the onset of related complications. This is better achieved by 
a close monitoring over a patient's state and by keeping track of any 
clinically meaningful event [3]. To this aim, a great expectation rests on the 
mobile technology which can be used to realize ubiquitous and always 
available remote monitoring systems able to bridge the gap between the 
medical staff and outpatients. Such kind of support is important to ensure 
that easiness of use which is essential to make systems accepted by final 
users [4]. Besides preventing patients to give up working days for visiting 
specialists, that approach ensures a near to real-time data and information 
sharing between the two involved parties which proves to be useful also in 
supporting a careful symptom reporting during clinical trials involving 
outpatients [5]. 
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Materials and Methods 

Many remote monitoring systems failed to enter the practice because they 
just captured the requirements of a very narrow domain. Reconfigurability, 
interoperability and scalability are important instead to ensure a widespread 
diffusion of those applications and promote their acceptance into the 
mainstream clinical practice [6]. Following those guidelines, we designed a 
clinical diary for mobile platforms (e.g. smartphones or tablets) whose main 
strength is the extensibility of its functionality. This is pursued acting on 
two separate directions. On one side we allow the possibility to define new 
data types in order to manage new information which depends on the 
particular clinical domain being considered. On the other side we also 
account for the possibility of extending the functionality of the modules 
responsible for managing those data. That functionality is partitioned into 4 
different main categories encompassing: wireless connection with devices, 
specialized screenshots for data acquisition, data viewing and charting, and 
synchronization with the clinic repository. Data acquisition is available both 
through manual input or automatic communication with external 
measurement devices exploiting wireless connections in order to reduce 
errors and simplify the burden placed on the user as much as possible. 

Extensibility is achieved by designing a highly modular architecture 
foreseeing a central core, which is responsible for managing information 
and measurements, separated from the ancillary services providing domain 
specific functionality. The central core exploits a local database service for 
storing data which may be customized adding new attributes around 
minimalistic information set characterizing the prototypical medical datum. 
Services are customized instead by writing new code which extends the 
already existing ones, shaping a consistent behavior built around a general 
model of a clinical diary implementing the above mentioned functionalities. 
More specifically once new data types have been defined into the system, 
the developer may target the ancillary functionalities of the system. This 
entails designing new specialized screenshots responsible for data 
acquisition or for charting their trends. When interfacing with medical 
devices is required, the developer may add the code implementing the 
protocol for automatic data acquisition required for storing those data 
directly into the local database. 

In summary this approach guarantees that starting from an already 
working clinical diary offering a basic set of features for acquiring, 
visualizing and synchronizing data, the developer may incrementally 
customize its functionality in order to suit the needs of a specific domain. In 
doing so he is just asked to extend some aspects while preserving the 
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underlying system behavior including the overall workflow as perceived by 
the user, which greatly simplifies the customization work.  

Results 

The clinical diary has been implemented as an Android application, and 
its main menu is shown in the left part of Figure 1. Every functional service 
has been made accessible from the main menu where the user can decide to 
start manual or automatic data acquisition, visualization and charting, 
synchronization or even set the application preferences. The latter forces the 
navigation to be compliant with the generic workflow applicable for a 
clinical diary although services leverage any customization developed for 
the specific domain considered. 

As a proof of concept we addressed a composite scenario as a testbed for 
the diary: the remote monitoring of diabetes patients and the management of 
peritoneal dialysis which represents one of its most frequent complications. 
Patients affected by diabetes need to continuously record their level of 
glycemia (BGL), insulin infusions, meals and physical exercise. A complete 
track of those values allows the physician to better tune the therapy 
reducing hypo- or hyper-glycemia events, but is also useful for the patient 
as a self-management aid. Patients undergoing peritoneal dialysis, in 
addition to requiring the same support as diabetes ones, also need to record 
several times per day their weight, blood pressure (BP) and heart rate (HR) 
in order to control the dialysis process. Meeting those requirements entailed 
defining new data types, such as the BP which actually consists in a 

composition of two values (i.e. min - max), and customizing the screens for 
manually acquiring and managing those. In order to speed up and improve 

Figure 1. The main menu of the clinical diary on the left, and the 
customization of the charting services for the diabetes-nephropathy domain 
on the right 
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data entry, we also customized the automatic acquisition of BGL, BP, HR 
and weight, exploiting wireless connectivity to interface with Bluetooth 
enabled devices. 

We also customized the viewing services by emulating the paper forms 
customarily used by patients for reporting physiological parameters to the 
physician. As customization example of charting services the right side of 
Figure 1 shows a comprehensive plot reporting BGL, weight, and BP on a 
single chart. The whole local database can be synchronized through a 
specific background-running service with the clinic repository, so that the 
medical staff can share the information with the patient adapting the therapy 
and promptly recalling him whenever needed. 

Conclusions 

The application effectively proved to greatly simplify and speed-up the 
process of adapting it to a specific domain such as that of the testbed 
chosen. Moreover, customizing the viewing services, which emulate the 
paper forms borrowing the very same paradigm, is a key aspect for 
improving the acceptance rate by users. Patients may therefore report their 
measurements in an unobtrusive and quick way thanks to the fact that the 
diary is portable and always available for use. 
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Abstract: With the increase of aging population, we have been 
witnessing a decline in the quality of life influenced by numerous social, 
cultural and economic factors. Several studies have addressed these 
facts and some emerging technologies are capable of monitoring and 
anticipating these problems. With the advance in the development of 
smart textiles it’s possible to use these technologies in the acquisition of 
biosignals, which allows obtaining a better comfort regarding the use of 
smart clothes over traditional Ag/AgCl electrodes. This way it is 
possible to monitor for longers period reducing the discomfort to the 
user. This paper reports the development of a low cost sensor with the 
capability of monitoring the electrical activity of the heart, measuring 
the heart rate and body temperature and is applied in the scenario: 
health & wellbeing, targets the continuous measurement of vital signs. 

Introduction 

With the increase of the elder population, we have been witnessing a 
decline in the quality of life influenced by numerous social, cultural and 
economic factors. 

Therefore, there must be a special emphasis on the effective prevention, 
detection and correction of all these potential risk factors, taking into 
account that the concept inherent captures not only the actions that prevent 
the loss of quality of living, but also all care that promotes the recovery. 

The appearance of these factors led to the need to monitor vital signs in 
real time, regardless of the location of the patients, thus contributing to an 
increase in the quality level of care, providing a higher quality of life. 
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The major advantage in developing these technologies is their 
implementation in primary care regarding small communities at the 
geographic regions far from major urban centers.  

Currently, with the reductions in the size of electronic systems, it is 
possible to have a single compact unit with the capability to acquire 
multiple vital signs which, combined with the capability of communication, 
allows the continuous monitoring of people at risk in an assisted 
environment. This type of electronics has been applied most often in 
hospitals and health institutions with the aim of exchanging information and 
data collected with other medical institutions. 

Motivation and Scope of the Study 
This study proposes to develop a system to monitor the vital signs in real 

time, including the capacity to communicate with other platforms using 
different technologies.  

The sensor has the ability to measure the electrical activity of the heart, 
heartbeat and temperature using smart textile. The signals received are 
acquired with some noise and interference and it will be necessary to take 
into account the way they will be transferred and stored. The acquired 
signal will be processed and transmitted through Bluetooth communication 
to a personal monitoring platform. 

The aim is the development and integration of the components needed to 
implement the concept of proximity to the patient through the continuous 
monitoring of the patient. 

Problem and Motivation 

Health & Wellbeing 
The continuous measurement of vital signs contributes to an increase 

regarding the quality in health care. Currently, these data are collected by 
specific equipment, with several sensors available in a hospital 
environment, where the concept of proximity to the patient and the ability to 
provide real time data relating to the health status of the patient is necessary 
to be put into practice. 

The devices able to monitor the patient´s vital conditions must be 
endowed with capabilities to operate on the network using the same 
protocol regardless of where they operate: 
 Hospital environment 
 Ambulance 
 Patient’s homey 
This technology allows the emergency room physician to receive the 

necessary information (vital patient data) for a pre-diagnosis and to 
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recommend actions to the paramedics, if necessary, even before the patient 
arrives at the hospital. 

Wireless technology is useful in emergency departments of hospitals, 
allowing physicians to continue to monitor the needs of their patients, using 
wireless devices. 

This technology allows monitoring patients while they are recovering in 
their own homes. Medical care at home is one of the fastest growing 
segments in the health care industry. 

System Design 

The study enables the development of a low cost device with small 
dimensions, which allows obtaining measurements from the electrical 
activity of the heart [1], heart rate and body temperature. This device is 
constituted by the acquisition module [2] of bio signals where the 
conditioning is made of the signal from the sensors, module of signal 

processin
g and the 

wireless 
communi

cation 
module.  

The 

block diagram proposed is presented in Figure 1. The system consists on a 
digital signal processor (DSP), a powered battery, an acquisition module 
and a communication module.  

The signal acquisition of the electrical activity of the heart is conducted 
through three textile electrodes 
incorporated into a t-shirt adjustable to 
the body. This signal is received and 
pre-amplified in the signal conditioning 
module and sent to the processing signal 
module. It is converted from analog to 
digital by digital signal processing 
(DSP) and is filtered with a digital band-
pass filter (a combination of high-pass 
and low-pass filter) to remove the 
baseline and higher frequency 
interference. Finally, the signal is 
transmitted through Bluetooth 

Figure 1: System block diagram 

 
Figure 2: System Architecture 
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communication to the platform. In Figure 2 is represented the map of the 
entire monitoring network and its interfaces. 

Signal Acquisition 

Textile Electrodes  
The term “smart textiles” covers a 

broad range. They include textiles 
that can sense and analyze the 
signals [3]. Their response is done in 
an intelligent way.  

The use of smart textiles allows 
the monitoring of the electrical 
activity of the heart for a long period 
of time with a high comfort without 
causing irritation or skin allergies. 

For the experimental tests various 
sizes for electrodes textile were defined, 4cm2 (1) e 2x8cm (2) that were 
inserted in a self adjustable t-shirt to the body as it can seen below Figure 3. 

Electrical Activity of the Hearth (ECG) 
In order to obtain results the traditional 

Ag/AgCl electrodes were used and then were 
compared with the textile electrodes [4]. Several 
factors were analyzed to obtain de ECG signal 
for a prolonged monitoring [5]. The electrodes 
Ag/AgCl usually have the durability of less than 
a year, they are not reusable and they can only be 
used one time during some days. The gel used in 
the electrodes can cause some irritation to the 
skin, which causes some stress when obtaining 
accurate data, after several days of use. 

Some studies have been published based on 
the textile electrodes and some have positive 
results: the signal obtained is influenced by the area covered by the fabric 
textiles conductor.  

In Figure the comparison between the ECG signals obtained by two types 
of electrodes can be observed (Figure 4 and Figure 5). 

 
Figure 3: T-shirt with 
electrodes textile 
 

Table 1: System requirements 
for Biosignals 
 
Bio Signals 
Acquire bio signals 
Support technology Bluetooth and 
Zigbee 
Storing data for a long period of time 
Being able to expand and integrate other 
features 
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Figure 4: Signal obtained by Ag/AgCl electrodes 

 
Figure 5: Signal obtained by textile electrodes 

Testing and Results 

Assisted Residence 
This solution consists of a mobile application that provides the user 

interface for the BioSigMA [6] platform, enabling the user to visualize his 
monitoring data, and also configure the monitoring parameters, as the limits 
for triggering alarms and the types of sensors connects to the device. The 
KeepCare application connects to a remote server (developed using the wise 
Framework) that receives the data from the smartphone and stores it, so the 
user is able to see the history of the monitoring on a website. The server 
also triggers alarms and shows notifications on the website. 

We tested the functionalities implemented using as close to real-world 
examples as possible. The implementation of the bio signal data 
communication to the Smartphone and from the Smartphone to the remote 
server was straightforward, so the tests were simple. 

This data is received and shown in real time. The alerts are also triggered 
in real time, sending a notification to the user. We also tested the activity 
levels by doing walks and runs, so we could adjust the thresholds at which 
we consider an activity a low level activity or a high level activity.  

Conclusions 

Throughout this work were developed several technologies that allow 
carrying out pilot tests on the next scenario: assisted residences. 

In this scenario, a Platform for Personal Monitoring was developed in a 
Smartphone that, taking advantage of a capabilities of this kind of device, 
implements functionalities that go beyond the simple transmission of the 
vital signs from the sensors to a remote server.  
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