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Preface

The third volume of the series “Global Telemedicine and eHealth
Updates: Knowledge Resources”, is now in your hands.

With 136 papers from over 50 countries, the book presents‘a collective
experience of experts from different continents all over the world. Papers
reveal various national and cultural points of view on how;to develop and
implement Telemedicine/eHealth solutions for the treatment,of, patients and
wellbeing of citizens.

Year after year the series “Global Telemedicine,and eHealth Updates:
Knowledge Resources” provides a glimpse and summarizes the most recent
practical achievements, existing solutions and|experiences in the area of
Telemedicine/eHealth.

Brought to life by contemporary™ changes of our world,
Telemedicine/eHealth offers enormous (possibilities. The technological
solutions are available and ready to be implemented in healthcare systems.
Telemedicine/eHealth services are advancing and acceptable to both
patients and medical professionals. 1f~carefully implemented, taking into
account the needs of the community;=Telemedicine/eHealth is able to
improve both access to and the standard of healthcare, and thus to close the
gap between the demand for affordable, high quality healthcare to everyone,
at any time, everywhere, and the necessity to stop the increase in healthcare
budgets worldwide.

Telemedicine/eHealth istalready”a must, a fantastic challenge for the
future, but it must be based onwcooperation and coordination at all possible
levels. It requires networking and planning, readiness to learn from others,
and avoiding re-inventing theywheel. The main challenge is to be sure that
available options are used optimally and in a coordinated manner as to
ascertain that the desired effects do come true and the resources are indeed
not diverted away-fromebasic needs.

We are convinced that this book will provide useful information to those
who are preparing to’ introduce Telemedicine/eHealth in their regions or
countries. It will allow them to rely on the experience of others and will
make them aware’ of the benefits and problems that were encountered
during and after implementation of systems or services, and as such help
them to avoid mistakes and reduce potential problems.

Yet, it is necessary to underline that:

e The content of the book is divided in chapters covering various
areas of eHealth;



o Chapters and papers in each chapter are arranged alphabetically;
o The original style of the authors was kept as much as possible;

o “How”, “Where”, “When” and if possible “How Much” — are only
part of the questions that authors are trying to answer.

We hope that everyone involved in Telemedicine/eHealth willyfind this
book not only interesting, but valuable as well.

Enjoy your reading!
Editors

Malina Jordanova, MD, PhD

Educational Program Coordinator, Med-e-Tel

Solar-Terrestrial Influences Institute, Bulgarian Academy of Sciences
Bulgaria

Frank Lievens

International Coordinator, Med-e-Tel

Board Member, Secretary and.Treasurer of International Society for
Telemedicine & eHealth (ISfTeH)

Belgium & Switzerland

Editors MIIy acknowledge the work of all reviewers that dedicated
lots o ts,/time and high expertise, and with their valuable advice,
supported both authors and editors in the process of selecting, correcting
and preparing for publication all papers included in this book.

—




Content
Preface
eHealth: Efficient, Ethical and Sustainable

A Model Framework for Understanding Telecare and Telehealth
M. Fisk

A Success Story in Remote Diagnostics: Better Results with
Significantly Lower Costs

T. Hakkarainen, L. Toivonen

Acceptance of Telemedicine: The Case of Emergency

S. Kreucher, J. Lohmeier, K. Laryionava

Applying Standards in Cross-sector Communication for an Integrated
Health Environment

H. Demski, C. Hildebrand, A. Brass, S. Jedamzik, R. Engelbrecht
Developing a Low Cost and High Effectiveness Telehealth
Implementation Methodology in Minas.Geraisy Brazil

M. B. M. Alkmim, F. Leles, M. Pena, V. Alfenas, R. M. Figueira, A. L.
P. Ribeiro

French e-Health Policy

N. Ferraud-Ciandet

Implementation of SNOMED CT®.in.Telemedicine and eHealth to
Standardize Telemedical Record Documentation for Interactive
Communication with the Electronic Health Record

G. A. Brox, J. L. Huston

Small Reflexion on Standardization and e-Health

B. Salgues, M. Blanchard

Telemedicine Applications\in Body-related Technologies: Ethical
Issues

K. Laryionava, D. Grofs, S. Kreucher

The Economic/Impact of Using Telehealth on Primary Care on the
Municipal Budget in‘the State of Minas Gerais, Brazil

R. M. Figueira, M. B.M. Alkmim, F. E. Campos, A. L. P. Ribeiro
The Rolesof Quality and Quality Management Systems in
Telemedicine

M. Lindlar

eHealth: How to Close the Healthcare Gap in Developing
Countries

iv

11

16

20

26

30

36

40

46

51

55



A New Model for eHealth Capacity Development in Africa

M. Mars

A Sustainable Approach for eHealth in Emerging Countries

S. Y. Y. D. Wickramasinghe, D. Wijethilake, V. Dinusha, S. Saatviga,
S. M. K. D. Arunathilake, G. P. Seneviratne, P. K. M. Thilakarathna,
P. Mahanamahewa, K. R. P. Chapman

Brazil Telehealth Program in the Amazon Region: Brazilian'Strategy
to Reach Isolated Populations

A. E. Haddad, M. C. Skelton-Macedo, C. Costa, P. E. Souza, C. L.
Wen, F. E. Campos

Change Management in Web-based eHealth Solution

D. Wijethilake, Y. Wickramasinghe, D. Vatsalan,)S. Sudahar, S.
Arunathillake, G. Seneviratne, K. Chapman, K. Thilakaratne
Development of Specialist Teleconsulting System for Primary Health
Care in Armenia: A Pilot Telemedicine Project byjthe Armenian
Association of Telemedicine (AATM)

G. V. Chaltikyan, A. E. Avoyan, D. L. Gasparyan, R. Hovhannissyan
Public Health Awareness in a Closed Work Setting: Can SMS Text-
messaging builds on the Current Communication Media Strategy
Progress?

H. van Beijma, B. Addy, B. Hoefman

Telemedicine Projects: An Essential Need for Developing Countries
S. Warrier

Telemedicine Solutions in Tanzania: Experiences on How to
Overcome Barriers for Suecessful Implementation

N. P. Moens

Wellness — Disrupting the Healthcare Ecosystem

L. Rajkumar

eLearning

Challenges and Oppertunities of Implementing eHealth Solutions in
Developing/Countries: Case Studies in East Africa Include
Telepathology«and /Medical Education Programs

Z. M. Talib,A. R.)Sohani, V. Vyas, B. S. V. Prasad, Z. Moloo, S.
Sayed, S-JivajijN. Ramzan, S. Walani

e-Learning: Education in the Prevention in AIDS/STI in Andean
Region and Caribbean

L. Murrugarra, F. Samalvides, L. Soto, P. Prieto, D. De la Cruz, E.
Murrugarra, O. Becerra, Gotuzzo

\Y

56

60

64

69

77

79

83

87

91

92

97



mLearning for Continuing Medical Education in Peru: A Mid-term
Evaluation

M. Zolfo, V. Suarez, C. Kiyan, D. Iglesias, I. de Waard, J.
Echevarria, L. Lynen

New Technologies Applied to Education Maneuver Training Basic
Cardiopulmonary Resuscitation for Medical Staff

F. S. Collet e Silva, R. Pires, L. Serpa, C. Oliveira

Participation of Undergraduate Nursing Students in Online
Discussion Forums about Endocrine Physiology

E. M. L. Rangel, I. A. C. Mendes, A. Mazzo, L. M. M. Alves,S.
Godoy, M. A. Trevizan

Public Superior Education of Majority with Quality and Excellence
M. H. Petrich; N. Dinsmann, M. Guillaumet, G.'Bill, L. /Scopetta
Simulated Case Based In Decision: An Useful Method to Teach and
Evaluation People in Health Care

F. S. Collet e Silva, N. D. Mori, R. S. Poggetti, S. Rasslan, C. L. Wen
Tele-Health in Americas: Project for Makingiup-a Tele-Health
Network in the Region

M. H. Petrich, N. Dinsmann, M. Guillaumet, G. Bill, L. Scopetta

Electronic Health Records

Analysis of Current Technologies and Devices for Mobile Data
Capture: A Qualitative Usability Study for Comparison of Data
Capture via Keyboard, Tablet PC;-Personal Digital Assistant, and
Digital Pen and Paper

R. Boldt

Benefits of a National Electronic Radiological Record

A. Jahnen, C. Pruski, H. Bouzid, N. Jerusalem, R. Krippes, U. Roth,
S. Benzschawel, C. Back

Diakonie-Pflege Merbund Berlin: Digital Pen and Paper Technology
Helps Improve Social Care Services for Home Care Provider in
German Capital

R. Boldt

Electronic Health Records as a New Dimension of User Profiles in
Recommender Systems

M. Lopez=Norey, Y. Blanco-Fernandez, J. J. Pazos-Arias

Health Data Management with an Archetype Driven EHR System in
Low Resource Environments (EHRFlex)

A. Brass, D. Moner, C. Hildebrand, M. Robles

IT Infrastructure for National Electronic Health Records in

Vi

100

105

107

111

114

117

120

121

125

129

133

137

141



Luxembourg — Acceptance Occurs When Benefits Outweigh
Disadvantages

S. Benzschawel, H. Zimmermann, M. Da Silveira, U. Roth, A. Jahnen
New Paradigms for Patient Record Sharing with Privacy, Ease\of Use
and Compliance with Emergency Situations: Case of the French
Nonprofit System Sanoia.com

A. M. Selamnia, H. Servy

Portable Access to Electronic Medical Data in PCS*CARE

M. Citavy, R. Trzicky

Prototype System Supporting Modular, Stack-Oriented Personal
Healthcare Services

T. Clark, R. Krzyminiewski

Using Digital Pen and Paper to Improve Electronic Care Record
Keeping, Boosting Productivity, Accountability and Quality of Social
Care

P. Ericson

Using Digital Pen and Paper to Improve/Provisien and Management
of Home Care in Sweden

M. Edenstahl

e-Mental Health: Enhancing Mental Health Services through
Information and Communication Technology

Biofeedback, Virtual Reality.and Maobile Phones for the Treatment of
Generalized Anxiety Disorder

F. Pallavicini, D. Algeri, /A. Gorini, C. Repetto, G. Riva
Client-centered Design,of,Technology to Support Mental Health

G. Doherty, D. Coyle, M. Matthews, J. Sharry

Do Patients with Seyere Obesity Overestimate or Underestimate
Their Body Size?

G. Aguayo, M. LarceletyM. Vaillant, C.B. Pull

Experiences of Telerehabilitation on Articulation Disorders for
Children

A. Hosokawa

Internet Addiction and Facebook

M. Stojakovic

Introduction to LifeGuide: Open-source Software for Creating Online
Interventions for Health Care, Health Promotion and Training

S. Williams, L. Yardley, M. Weal, G. Wills

Migrating Virtual Worlds to the Internet and Mobile Platforms

B. K. Wiederhold, L. Kong, M. D. Wiederhold

vii

146

150

154

160

163

165

166

171

176

180

183

187

191



Tele-rehabilitation of COPD Patients across Sectors

B. Dinesen, B. M. Ege, C. Nielsen, O. Grann, E. Toft, O. K.
Hejelsen, S. K. Andersen

Virtual Psychological Support: User's Personality Characteristics
M. Jordanova, R. Bojinova, L. Vasileva

Home Care and Assisted Living

A Context-aware Tele-homecare System for Senior Citizens

S. Nourizadeh, Y. Q. Song, J. P. Thomesse, C. Deroussent
E-technologies for e-Health and Assistance for loss oftAutenomy:
The Important Role of University Networks through International
Joint Degrees

L. Billonnet, E. Desbordes, J-M. Dumas, B. Lapotre

High Signal Resolution Pulsoximeter in Home Care Telemonitoring
R. Krzyminiewski

Home Automation for the Service to the(Person:An Economic Stake
in the Local and National Craft Market

S. Cherat, J. Chignac, E. Desbordes, M."Penis-Gay, L. Billonnet, J-
M. Dumas

Home Healthcare — Target Group Specific/Access to Telemedical
Services

A. Mertens, J. H. Dornberg, D. Diinnebacke

Identifying New Market Oppertunities in Telecare and Telehealth
K. Lethbridge

Information System Architecture for Home-Care Workflow
Management

R. Bastide, S. Zefouni, E. Lamine, H. Pingaud

Technical Solutions/for the Accessibility of Web Sites: A Current
Preoccupation for the Disabled Persons

F. Coéffic, G. Terrier, M”Lanique, L. Billonnet, E. Desbordes, J-M.
Dumas

Tele-emergency, Teleconsultation and Telehomecare in Belo
Horizonte: The Experience of a Brazilian City with Important
Incorporation‘of Telehealth Resources

M. G. Teixeira, S M. G. Ferreira, N. R. de Queiroz, E. M. N. de
Pinho é Medeiros, R. T. Campos, A. de F. dos Santos

Telehealth for’Hospice and Palliative Care in the Home ©

D. A. Randall

International Telemedicine and eHealth Initiatives and
viii

198

203

207

208

213

217

222

226

232

236

241

245

249

254



Developments

Application of the Delphi Method for Consensus Building on Factors 255
of Success and Failure in the Brazilian National Telehealth Project —

Minas Gerais Cluster

A. de F. dos Santos, C. Souza, S. F. Santos, M. Nascimento, M.

Schutze, H. J. Alves

Conceptual Framework for a Comprehensive eHealth Evaluation 261
Tool

S. Khoja, H. Durrani, U. Piryani, R. E. Scott

Developing eMedical Records for Telemedicine: The Experience of 266
Mongolia

Kh. Mungun-Ulzii, D. Mungunchimeg, D. Patte,'E. Sevin, S.

Becquerel

eHealth — Realities and Perspectives 270
E. T. Kldiashvili

Establishment of a Multicentre Telecardiology-Project in State of Rio 274
Grande do Sul, Brazil: A Report about Academic Participation

R. Timm, B. Lacerda, T. Almeida, R. Kalil,.V. Portal, A. Sparenberg

mHealth Solution in Bulgaria 278
P. Mihova, I. Pendjurov, J. Vinarova

Model of Electronic Health Record for,Gynecology Practice in 282
Bulgaria

P. Mihova, I. Pendjurov, J. Vinarova, D. Asenova

Optimized Representations‘of X-ray Images 286
V. Gueorguiev, I. Evgeniev

Polish Telemedicine Society Heading 2010 291

W.M. Glinkowski, M. Pilch-Kewalczyk, M. Widanka, P. Wojcik, S.

Piorek, R. Mezyk, R{ Sitnik, M. Nejman, Z. Kotwica, J. Pietryka, A.
Wojciechowski

Progress in Preparations=for Launching Telemedicine and eHealth 295
Initiatives in Armenia: A Report on Recent Activities by the

Armenian Association/of Telemedicine (AATM)

G. V. Chaltikyan, A.E. Avoyan, D. L. Gasparyan, R. H.

Hovhannissyam, T. JE. Hakobyan, K. Vardanyan

State-of-the-Art in Telemedicine-Telehealth in Slovenia 300
D. Rudel;M. J. Fisk
Systematic Review of the Use of Telehealth in Asian Countries: 305

Analysis of Outcomes
H. Durrani, S. Khoja, S. Ansari, R. E. Scott
Telemedical Aspects of Long-Term Eco-Medical Researches 310

IX



O. Orlov, E. Bersenev, A. Berseneva, A. Chernikova, R. Baevsky
The Evidence for Telemedicine: Recent Trends and Expectations
R. C. Merrell

Toward the Implementation of Integrated eHealth Solution: The

Luxembourgish Experience

M. Da Silveira, F. Wisniewski, C. Pruski

Medical Informatics

A Horizon Scanning System for Identifying New Telehealth
Innovations

S. J. Blackburn, P. A. Cudd, M. S. Hawley

An Integral Solution for Hospital Information System

1. Evgeniev, V. Trifonov, V. Gueorguiev

Artificial Intelligence Techniques in the Diagnosis of Breast Cancer:

A Case Study

M. Caramihai, I. Severin, W. Rae, A. BlidarupHsBalan, V. Balanica

CeRC Story-Game Engine: An Open Source,Technology to Power
Story Based Investigation Games

D. Farrell, P. Kostkova, L. Lazareck;"D. Weerasinghe

Cloud Computing in Healthcare: An Authorization Perspective

V. Koufi, F. Malamateniou, G. Vassilacopoulos

Enabling Collaborative eHealth'Research Using Web 2.0 Tools
M. Szomszor, D. Weerasinghey P. Kostkova, G. Jawaheer
Generating Structured Patient Data«via Automatic Analysis of Free
Medical Text

D. Tcharaktchiev, S. Boyteheva, 1. Nikolova, E. Paskaleva, G.
Angelova, N. Dimitrova

How to make eProtgcol?

L. Darago, A. Javor:

Information and Communication in Medicine through On-Line
Advanced Solutions

A. Alexandru, C. S*dlecu

TNHSP - TamilNadu Health Systems Project Successful
Implementation,of HMIS across Government Hospitals

S. Vijayakumar, P. K. A. Babu, K. Rao

The Approeach to Individualized Teleconsultations of Patients with
Arterial Hypertension

F. T Adilova, N. A. Ignat’ev, Sh. F. Madrakhimov

The Peculiarities of Clinical Information in Light of the Novelty
Brought by e-Health: A Review of Some ltalian Projects

X

315

320

325

326

331

336

341

346

351

356

360

364

369

372

376



G. Rinaldi, L. Carnevali, A. Gaddi, L. De Matte, P. Busca

Virtual Epidemiology — Application of Information Technologies for
Creation and Management of Epidemiology Medical Information
Program and Databases

E. Kldiashvili, A. Burduli

WikiFood: Establishment of an Online Information Portal for
Patients with Food Allergies

R. Herbst, N. Rosch, A. Arens-Volland, F. Feidert, R. Mosges

Mobile eHealth

Building Virtual Care Communities Supporting Elderly,Socialization
and Independent Living by Integrating Mobile Wireless/ICT Based
Services

E. Christodoulou, G. Samaras, E. Polydorou, C. Tsiourti, M. Belk
In-Flight Pathologies and Medical Emergencies Assisted By Centro
Internazionale Radio Medico (CIRM)

F. Amenta, I. Grappasonni, A. DiDonna, FSibilio

Integrating Mobile Data with GIS for Strategic Diseases Control in
Public Health

P. P. Escobar, M. Santiago, M. Del Fresno, J. Massa

Managing Health Information on Maobile Devices

C. Tessier

mHealth: Bridging the Health.Divide

K. Ganapathy

The Automobile: A Sourge of Inspiration for the Intelligent eHealth
Environment and the Assistance to the Person

M-N. Dokhelar, D. Lesage, OyBouya, L. Billonnet, E. Desbordes, J-
M. Dumas

The mHealth Revolution

C. P. Waegemann

The Use of a Psycho-technology Mobile Application in a
Mindfulness-based Post-intervention Program for Women with
Fibromyalgia

M. Quintana, M. Esther Rincon

Open Source Software in Health Care

Borboleta and SaguiSalde - Open Source Mobile Telehealth for
Public Home Healthcare
G. Duarte, R. Correia, P. Leal, H. Domingues, F. Kon, R. Kon, J. E.

Xl

381

386

390

391

396

400

405

407

412

416

418

421

422



Ferreira

Exploration of Open Development Principles for Telehealth Service
Platforms

P. A. Cudd, S. Judge

Improving Health Technology Management: Development of a
Model for the Implementation of an Essential Information Systemfor
Medical Devices in Low- and Middle-Income Countries

C. Zaugg, M. Raab

Information on Open Source Solutions in Healthcare ~the;OSSHealth
Repository

H. Demski, C. Hildebrand, A. Jossif, R. Engelbrecht

Ligne de vie

Ph. Ameline, J. F. Briilet, A. Gibily, Ch. Hambourg

Open Collaborative Health

A. Altuna, J. M. Lopez

OpenEMPI: An Extensible, Open Source Enterprise Master Patient
Index

O. Pentakalos, Y. Xie

Open-source and Healthcare: Key Factors.for the Transfer of R&D
Results into Healthcare Solutions

D. Martin, C. Moll, A. Jahnen, N._Rdsch

Stratification of FOSS Communities Specialized in the Provision of
eHealth Systems and Technologies

R. Pawelzik

Technological Frameworks'for/Mobile Home Health Care

M. Hoeller, T. Karopka

Telecardiology

A Framework for the Integration and Homogeneous Management of
Electrocardiography Formats

J. D. Trigo, A. Kollmann, A. Gonzalez, D. Hayn, A. Alesanco, G.
Schreier, J. Garcia

AMEDS and PMHS: Technical Innovations for Improvement of
Medication Adherence and General Health Care

A. A. CalboyL.van Dijk

Cross-border Home-monitoring of Heart Failure Patients in
Luxembourg and North Rhine-Westphalia

N. Résch, P. Harpes, S. Kohler, C. Moll, D. Wagner, R. Beckers, T.
Feige, B. Grdfe, O. Wagner, M. Werner, H. Kortke

Improving Automated External Defibrillators Usage with

Xii

427

432

437

441

445

450

455

459

462

467

468

473

478

482



Telecommunication Solutions — A Pilot Project for European
Agglomerations

A. Cacko, M. Grabowski, K. J. Filipiak, G. Opolski

Is It Possible to Optimize Treatment of Patients with Acute Coronary
Syndrome Using Telemedicine? — A Kardionet Solutions

M. Grabowski, R. Rudowski, J. Sierdzinski, A. Cacko, G. Opolski, M.
Niezgodka

Multiclass Classification of Heart Rate Patterns for Identifieation of
Sleep Stages Using Computational Grids

A. Varoneckas, G. Varoneckas, A. Zilinskas

Telecardiology in Clinical Practice: A One Decade.Experience

V. D Moga, M. Moga, R. Avram, T. Ciocarlie, L{ Bosneag
Telemedicine Using the Example of Practical Models of Health Care
with Cardiovascular Disease

H. Kortke, T. Feige, O. Wagner, A. Fliedner, N. Mirow, J. Gummert
Ten Years of a Tele-ECG System in the State of Rio Grande do
Sul/Brazil: From a Regional Project to aiMultipeint Network

A. Sparenberg, R. Kalil, V. Portal

The Experience of Integration between a*University Telehealth
Center and the Public Health Sector:zAchieved Results

C. Souza, G. C. e Penna, M. C. B_Melo;R: M. Torres, H. J. Alves
Web Based Database for the Assessment of Effectiveness of
Thromboembolic Prophylaxis in\Orthopaedic Surgery: Preliminary
Study

W. M. Glinkowski, A. Gorecki

Telemonitoring

A Virtual Research Environment (VRE) to Support Sharing and
Collaboration in Internet Intervention Projects

S. Williams, L. Yardley G. Wills, S. Samangooei, L. Gilbert
Advanced Telemedicine System of Systems for Remote Monitoring
of Patients and Elderly People

V. Petcu, A.(Petrescu, I. Nastase

Alpha System=A Multi-parameter Remote Monitoring System to
cover the' Requirements of a Polymorbid Aging Population

1. Kosa, INVassanyi, Z. Butsi, B. Végso, T. Dulai, Gy, Kozmann

An Agent-Based System for Meta-Monitoring

S. Trouilhet, A. Rammal, N. Singer, J-M. Pecatte

Auricular Electrical Stimulation (P-STIM) for Insomnia Treatment
Using Remote Control

Xiii

487

491

496

500

503

509

513

517

518

523

528

532

537



J. C. Szeles, G. Varoneckas, E. Kaniusas

Competence Telenetwork for Consultations, Education and
Management of Eye Diseases in the Primary Care Environment

A. Paunksnis, V. Barzdziukas, S. Kopsala, M. Paunksnis, 1.
Laurinaviciene, A. Maciulis

Formative Second Opinion: Qualifying the Primary Health'Care in
Brazil

A. E. Haddad, M. C. Skelton-Macedo, E. D. Castro-Filho,"W. Abdala,
R. P. Andrade, F. E. Campos

Monitoring System of Assessment of Energy Expenditure to Human
in Free-living Condition by Mean of Information and
Communication Technologies

L. J. R. Lopez, D. G. Goroso

Open Health Assistant, a Solution Designed to Support the Evolution
of Clinical Practice and Prevention, Transfefring Diagnosis and
Therapy to the Patients' Homes

J. Roman Miralles, A. Altuna Palacios

Pharmacoepidemiology of Drug Prescription,on Board Ships
Assisted by Centro Internazionale Radio*Medico (CIRM), the Italian
Telemedical Maritime Assistance Service (TMAS)

F. Amenta, I. Grappasonni, M. MancinixF. Petrelli, F. Sibilio
Postural Telediagnostics for Elderly Remote Access to 3D Data and
Its Assessment

W. M. Glinkowski, J. Michonski, R. Sitnik, B. Glinkowska, M.
Witkowski

Telemedicine Perspectives-of Managing Crew Health during
Lunar/Martian Extravehicular Activity and Physiological Monitoring
of Sorties on the Surface of other Celestial Bodies

S. N. Filipenkov

Telemonitoring of Weight and Physical Activity: Efficacy in Obese
Humans and in Patients'with Diabetes Mellitus Type 2

C. Luley, A. Blaik, S. Westphal, M. Bruhnke

The Brazilian Telemedicine University Network RUTE

W. Coury, L. A. Messina, J. L. Ribeiro Filho, N. Simoes

Telesurgery.

Monitoring of Patient’s Condition, Actions of Anaesthesiologist and
Surgeon in the Operating Room over the Internet

E. Flerov, I. N. Sablin, O. Broytmann, Sh. Batchayev, A. Bankov
http://tele.med.ru : Our Solution to Web Integration of Information in

XIv

542

546

551

556

559

564

568

574

578

583

584

588



Cardiac Anesthesia

A. Bankov, Sh. Batchayev, E. Flerov, 1. Sablin, O. Broytmann
Telemedical Systems for the Support of Regional Healthcare in the
Area of Trauma

M. Kosiedowski, C. Mazurek, K. Slowinski, M. Stroinski, K.
Szymanski, J. Weglarz

Telenursing — First Experiences with Mobile Phones for WWound
Healing Monitoring (Role of Nurses)

W. M. Glinkowski, A. Saracen

The Remote Range of Motion Measurement Using Still Images
Transfer and Freeware Angle Measurement Tool: Preliminary Report
W. M. Glinkowski, K. Krawczak, D. Cabaj, B. Glinkowska
Traumastation, a Telemedicine Tool

D. Rizou, I. Sachpazidis, L. Salvatore

XV

592

597

601

605






A Model Framework for Understanding Telecare
and Telehealth

M. J. Fisk
Telecare Services Association, United Kingdom
malcolm.fisk@dsl.pipex.com

Abstract: The development of telecare and telehealthytechnologies and
services has been compromised by different understandings of their
role. The different understandings follow the growing experience of
providers in relation to varying user needs —-whether for the lifestyles
of younger or the frailties of older people. The different understandings
relate to divergent professional experiences and the differential use of
labels for telecare and telehealth services. This paper argues the case
for a shared understanding linked to the'need to pursue the objective of
personal well-being — where social and health interventions both
contribute. A model framework is ,offered to facilitate that shared
understanding.

Introduction

The shape of future servicesmthatycarry the labels ‘telecare’ and
‘telehealth’ remain uncertain. Whatis clear, however, is that there is
confusion about these labels or terms;.and that there is some different use of
labels in support of particular professional perspectives. The clearest
difference in the labels relates, it is argued, to the social and healthcare
dimensions of care — with the social care professionals being adherents to
the term telecare, and healthcare professionals using the term telehealth.

These labels or terms do not, however, stand alone. There are the related
terms such as telemedicing and eHealth (both assuredly on the telehealth
side of any equation);and/a growing recognition of the role of social alarms
and other devices as-‘assistive technologies’. The terms eHealth (embracing
services that ‘facilitate the communication of health information often
between clinicians and other health professionals) and assistive technologies
(helping people, whether or not they are service users, to undertake
activities’and/or compensating for disability) provide us with what are the
main broad’ categories that can encapsulate many of the other terms. This
gives us a ‘background’ on which we can superimpose and consider other
terms. The overlap between eHealth and assistive technologies then
becomes the main battlefield for competing understandings.
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Context

The range of telecare and telehealth applications is now becoming clearer.
A typology for telehealth was presented at the 2009 Med-e-Tel Conference
[1]. This included the social care elements that are generally embraced by
the term ‘telecare’. It broadly speaking subdivided telehealth"applications in
relation to health conditions (where certain technologies, were' typically
used); and the extent to which users could decide for themselves regarding
the services and technologies they accessed. There wasyin addition, a nod
towards some of the issues around technology/| intrusiveness that has
subsequently been well explored by Schermer [2].

The three areas cited for telehealth applications inthe earlier typology
were (a) responses and event recognition; (b)amedication compliance or
concordance; and (c) the monitoring of well-being. Ensuing experience
means that we can now expand these argas as follows. At least three of
these now characterise many ‘telecare’ services and are directly supportive
of the health aspect of well-being:

e Response and event recognition’(including use of social alarms, fall

detectors and seizure detectors);

e Medication compliance (including use of pill dispensers and
automated prompting);

o Disease management (including use of vital signs monitors - notably
for users with long-term conditions);

e Care management (including use of activity monitoring to monitor
well-being and assess user needs);

e Health and fitness/including use of telephone and video consultation
and dialogue in relation to lifestyles, health and motivational
coaching); and

e Enhancing the home (including use of environmental controllers and
home adaptations,such as those relating to access and lighting).

Two of the above areas, viz. disease management and health and fitness,
echo the ContinuasHealth Alliance’s ‘personal telehealth domain’. These
would have contributed to ‘monitoring of well-being’ [3]. Four of the above
telehealth “areas_have been, furthermore, offered as the framework for
developing a_ European code of practice for telehealth services within a
project’ titled ‘TeleSCoPE’. This project, lead by the Health Design and
Technology Institute at Coventry University, commences in 2010.

Towards a Model Framework



The typology above implies a role for telecare and telehealth that
embraces a range of users - including young people (e.g. for whom there
might be a perceived need for support in adopting or maintaining more
appropriate lifestyles); and older and frail people (the main‘recipients, to
date, of telecare and telehealth.

New to the list of identified areas is ‘care management’ — reflecting the
need for recognition of a further contributor to health and overall well-
being. More challengingly from the point of view of traditional service
frameworks, the new typology gives a pointer to/the importance of the
home to personal well-being - through its design, lighting and accessibility.
Such matters have been poorly discussed in the context of telecare and have
been largely absent from debates about telehealth.

And though not indicated in the six ‘areas’, there.is'the need to recognise
the role of free-standing technologies for which the ‘tele’ (communication)
element is a matter between the user and the device itself — i.e. with no
information necessarily being passed onto'a;third party. Such devices are as
easily recognised (or more so) as ‘asSistive’ rather than being concerned
with health. What was, therefore, seéen.as a telehealth framework should
arguably be recast as a framework.that-also-embraces telecare and, indeed,
could carry the telecare rather than“the telehealth label. With such an
understanding in mind we can begin‘to build on the earlier suggestion that
identified eHealth and assistive technologies as the background within
which services and technologies concerned with well-being can be further
developed and a shared understanding achieved.

In adding to that backgroundpthe exact positioning of activities that carry
particular labels is, of ‘course, open to challenge. It seems appropriate,
however, that both telemedicine and telehealth are firmly within the area
labelled ‘eHealth’ fand that social alarms are within the area labelled
‘assistive
technologie
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least some element of telehealth is embraced by social alarms. This is in
recognition of the health support role played by social alarms and the sensor
devices that are linked to them. It is, furthermore, that range of services
associated with social alarms that has quickly adapted to‘the more all
embracing title of ‘telecare’ — this being regarded as indicative of the
changes to services that follow from their having a role_that is more than
just being concerned with response and event recognition.

The proposed framework is, therefore, as illustrated overleaf. It makes a
claim for the title ‘telecare’ to cover the whole of thetoverlapping area
between eHealth and assistive technology. It calls,for recognition of the
broader meaning of care — one that relates to personal well-being.

Conclusion

The language and labels used by professionals within the social and
healthcare sectors have contributed to misunderstandings concerning the
nature of telecare and telehealth. This paper has offered a framework for
understanding - first through an appraisal of the areas covered by
‘telehealth’, and then by reference” to. the 'way that telecare underpins
personal well-being, including health:

The point regarding the objectives of.services and technologies to deliver
in relation to personal well-being appears to justify a perspective where the
term telecare should carry some pre-eminence, and be focal to a shared
understanding, albeit that telehealth” needs to be recognised as important
within it.
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Abstract: This paper describes how the need for a telemedicine
specialist consultation service in Finland was identified, explains how
the service is implemented, presents how the service helps public health
care to reduce costs and discusses the benefits gained. Until now, more
than 20 000 specialist reports have been channeled to over 130 practices
around the country.

Introduction

In Finland, municipalities are obliged-by law to arrange healthcare for
their inhabitants. There are 342 municipalities and their population varies
from less than 1000 up to 580°000. Because of this wide range in
population size, the opportunities of municipalities to provide primary care
and specialized medical care for the.inhabitants differ significantly.

Primary healthcare is delivered  at health centers employing mainly
general practitioners and_nurses, who provide most day-to-day medical
services. In larger municipalities health centre operations are arranged by
the municipality itself. whereas smaller municipalities have formed joint
municipal organizations to perform the task economically and to secure the
required level of medical expertise.

When a general-practitioner suspects that a patient needs specialized care,
the patient willitypically be referred to the secondary care sector. Secondary
and tertiary care iswprovided in hospitals, through outpatient and inpatient
departments. The ‘secondary level consists of 15 central hospitals and
around 40 other,smaller specialized district hospitals. The tertiary level is a
network/of five university teaching hospitals where the most specialized
care is given/ All these hospitals are maintained by federations of
municipalities, i.e. hospital districts.

Since municipalities are legally required to finance the healthcare, the
cost of secondary care will eventually be shared among municipalities.
Municipalities negotiate on the provision and costs of services with their
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hospital district annually. However, municipalities may feel powerless to
influence the costs and provision of hospital care. In many cases, they are
not able to utilize the medical, economic and other skills necessary for
arranging services in the most efficient manner. As financial situation
changed, municipalities started showing an interest/.in.. controlling
specialized care costs and planning annual budgets more accurately. [1, 2]

Although the access to care and quality of healthcare are of high standard
in Finland, there have been incidents where patients arewnot adequately
referred to specialized care. Waiting times for reférralstin the secondary
care are typically long and high costs of specialized care are passed on to
the municipalities. On the other hand, health centers seldom have facilities
or skills for special diagnostic examinations.

Based on the above observations, the emergence” of new ambulatory
diagnostic devices, and their acceptance and scientific approval [3], an
innovative remote analysis service was launched at the end of 2002 as a
joint venture between renowned medical specialists, innovative IT
professionals and business administration,professionals. The service was
first introduced with the polysomnography jsleep test but was gradually
expanded to include another five diagnestic services, including 24-h ECG-
registration, 24-h Ambulatory Blood Pressure Monitoring, and Spirometry
Consultation.

Telemedicine,diagnostics services

Operating model

The remote analysis servicengperator equips the medical practices with
the registration deviceswfree of charge, thus, no initial investment is
required. Deployment. takes place in less than 30 minutes via a PC and
Internet access. The initial two month test phase includes a few specialist
reports free of charge with' no obligation to continue services. Charges are
based on the actual use that arises from the number of delivered reports. In
case the numberof registrations remains below the annual minimum of 10
registrations over the four-year contract period a nominal fee will be
charged.

A nurse-hooksyup the registration device on a patient. The registration
takes place over a 24-hour period (or overnight in case of the
polysomnography) during the patient’s daily life. On the following day, the
patient returns the device. Thereafter the nurse uploads the registered data
without the patient’s personal identification data to the remote server over a
secure connection. The data is checked for accuracy by technicians and then



forwarded to the specialist for interpretation and analysis. The leading
specialists in the field rank analyze the data and write a report to be returned
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Figure 1. The remote analysis operating model

promptly for download at the practice’s interface.

Demand of telemedicine services

Since the introduction of this.service, the number of reports has grown
progressively. In 2009, mere than,8 000 specialist reports were channeled to
about 130 health centerspprivate clinics, occupational health units, hospitals
and laboratories. Based on the’ demand during 2007 — 2009, the estimated
number of reports to be delivered in 2010 will exceed 9 500. To this date,
approximately every.third district health centre in Finland uses this service.

Discussion

The ease, speed;wflexibility, and cost-effectiveness of the described
approach are obvious. Patients benefit from prompt diagnosis: testing can
be initiated in patients’ daily activities as soon as the GP has ordered a test.

The attending’ physician gets a consultation report with treatment
recommendations from the special experts of the field. Often the patient can
be treated in’the nearest health centre. Patients and specialists benefit as
they no longer have to travel to meet each other and queues to secondary



care shorten as only patients requiring secondary care treatment will be
referred.

The cost of a typical outpatient appointment in a secondary care unit
accounts at least several hundreds of Euros whereas the cost of a
telemedicine specialist consultation is only a fraction of that..The costs of
specialized care can be controlled by using telemedicine.in diagnosis and
treatment of patients in the primary care. By reducing jthe number of
referrals via screening, they also reduce the burden and resource utilization
in specialized hospital districts. Lately, district hospitals have taken similar
steps to set up a process model to provide consultation to GPs prior to
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Figure 2. The numberef reports and practices using the

accepting any referrals from health centers. Financially, it is also
noteworthy that no heavy.investment or complicated implementation project
are required to set up,the functional remote analysis system. Moreover,
operating costs are low, as charges are tied to actual usage.

Conclusion

The diagnostics service offered by Remote Analysis Ltd has changed the
traditional divisionwef work between primary and secondary care in Finland.
This private enterprise initiative has contributed to public health by
improving” access jo diagnosis, shortening queues to secondary care and
reducing’ costs., Taking into account the unique features of each national
health care/system this service can be applied globally.
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Abstract: This paper deals with the acceptance of telemedicine in
emergency cases and possible ethical issues which'may occur. Therefore
we explore the pilot scheme "Med-on-@ix’’. It consists of a special
ambulance vehicle which allows for an additional Tele-Emergency-
Doctor to advice and assist the emergency doctor/on location. In this
context five of the so-called "Tele-Doctors™ involved have been
interviewed about the technologies' functioning and possible ethical
issues.

Introduction

More and more, telemedicine provesstobe an important field in medical
healthcare. Meanwhile several examples can be found worldwide for the
application of telemedicine services in,standard as well as emergency cases,
e.g. the Internet portal "Medgate" in Switzerland or "The Flying Doctors" in
Australia. In the light of paossible"advances of medical treatments and the
demographical changes Germany.has to follow the impulse of telemedicine:
absence of medical professionals, especially in the countryside, which leads
to longer dead-times intemergency cases, higher costs, and an increasing
number of emergency cases demand new solutions [1,2].

The new telemedical service "Med-on-@ix" is a project, which deals with
the problems named aboyve. The pilot scheme takes place in Aachen,
Germany. It concludes”a specially equipped ambulance vehicle which
allows an additional ''Tele-Emergency-Doctor” to advice and assist the
emergency doctor omlocation.

In the framework of the project "Gender-related Acceptance, Usability
and Ethics. in New (Medical) Technologies (AC-TEC)" the acceptance of
this telemedical, ‘service has been analysed taking into account different
perspectives; such as emergency doctors, ambulance officers, patients etc.
The aim is to’identify issues from the point of view of all participants. As a
first step we interviewed the emergency doctors about the acceptance of the
new technologies involved in the ambulance vehicle and considered the
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following questions: which main issues are identified by the doctors,
especially considering ethical aspects? Which conflicts emerge? Is there
more need for action to avoid the rejection of telemedicine on the part of the
executive group of persons, and where?

The pilot scheme "Med-on-@ix"

The central point of the new project is an additional, special control
centre, where a skilled emergency doctor (Tele-Doctor),is situated to
support the emergency doctor during an operation. The Tele-Doctor
receives every medical data of the patient directly from the scene of
emergency via wireless data transfer. The doctor and paramedics on
location use headsets to communicate with the [Tele-Doctor, a special ECG
to transfer the vital signs, a special tablet PC to dosthe’documentation and a
video camera in the ambulance vehicle to take pictures from the scene. The
Tele-Doctor has access to this information in the'control centre and has the
possibility to consult databases etc. in orderito consult the emergency doctor
and to contact the hospital remotely any time to provide required assistance.
The intention is to improve the medical therapy and to disburden the
emergency doctor from organisationaltasks [3-4].

The project started in 2007 and is, after several preliminary stages, in its
test phase since the beginning of December 2009.

In the future, it is being considered fo establish these special ambulances
vehicle without an emergeney. doctor on board so that the "Tele-Doctor"
undertakes the diagnosis on_hissown. This kind of emergency medial aid is
meant to be used in areas-of Structural weakness where doctors are missing
and long dead-times mustbe reduced.

Methods

For the following findings five of the Tele-Doctors have been interviewed
(in total there arg nine doctors in the team). The prerequisite for becoming a
Tele-Doctor is'three years of clinical experience.

The structured interviews took approximately 20 minutes and contained
questions about thejtechniques’ functioning and possible ethical issues, e.g.
changes in- communication, actions and patients’ confidence to this novel
medical/seryice}

Discussion

On average most of the Tele-Doctors had about six to eight days of
service at the control centre and the same number of operations with the
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new ambulance. The cases varied, there were standard cases in which a
presence emergency doctor had not been necessary up to risky operations
like a multiple trauma; yet most of them were not life-threatening.

Technical disfunctioning of the new technologies and\the detailed
handling caused the main problems during this first two.month period.
Every Tele-Doctor reported technical problems, mainly. referring to the
tablet PC or the transmitting box. Additionally, the uselof the technologies
was unfamiliar to the doctors although they had had trainings prior to their
service, as one doctor mentioned: "In the beginning the ‘handling was
certainly unfamiliar so that it [the technologies] was an additional load at
first. Now, during the last shifts, | am more experienced and it is no longer
an additional load; instead, in some cases it was a benefitting experience to
have the chance to consult with someone.” It emphasises that a professional
and enduring training is necessary to guarantee the quality of the treatment
and to avoid the release of additional stress for the patient and the doctor
her/himself.

Moreover, it was reported that the patients themselves did not express any
displeasure concerning the technologies..Most of them realised the headset
but the doctors on location alwaysexplained what they were doing: "It was
always noticed [by the patient] and you-have to tell them because otherwise
they wonder to whom you are talking'to.” Even with the camera there were
not any problems: "Not once has a patient objected after having been asked
if she would allow pictures<or video recording to be taken." The doctors
referred that only one person out=of one hundred they dealt with had not
given her consent for taking these pictures. It seems that the camera does
not provoke further questiens and that the patient feels comfortable with it.
One doctor added that the case of emergency has a "favourable™ effect on
the patients noticing the technical devices: "You do not find yourself on an
emergency vehicle once a week. When you are in one for the first or second
time you do not/care if the monitor is fabricated by Philips or someone else
or if a tablet PC,is hanging on the wall. You just do not notice." In the
situation of the pilot'scheme one benefits from the negligence of the patient.
It remains to,be answered how the patients react when they comprehend the
whole setting: “will it complicate the treatment and slow down the
operation?

When asked for ethical issues the doctors named the possible
economization of emergency doctors and therewith a downsizing of the
treatment's quality and jobs. One doctor pointed out that this is a problem
especially considering other emergency doctors who still have to be
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convinced of the project: "The more someone knows how important an
emergency doctor on location can be the more she/he is afraid that a
dangerous rationalisation will take place although this is exactly what the
project is not about. But it is definitely the major problem:, None of the
Tele-Doctors see ethical problems when referring to the. conflict of the
present study and the case of emergency. Their certainty is based on the
dual supply they offer at the moment: "I do not see amy problem between
the study and cases of emergency because right now, we offer an
oversupply. To evaluate the technologies there are two doctors to examine
the patient — sometimes even in cases when there would be usually no
doctor at all." At this point two questions arise. Firstly:to what extent does
the problem of distributive justice play a role? Secondly: the aim of the pilot
scheme is to install a Tele-Doctor connectedwtoan ambulance who
redundantises the usual emergency doctor appearing at the location - in this
case, can the diagnosis be warranted?

Conclusion

Overall the interviews showed the need of a better usability for the Tele-
Doctors and better transfer of information for successors: it seems like
conflicts only emerge if information-is lacking. On part of the doctors
ethical issues did not prove to be a considerable problem, although it can be
said that practice on the technolegies and awareness training has to be done
to guarantee the project's suceess in‘the long term.

Ethical questions regarding thespatients from the Tele-Doctor’s point of
view did not arise. Henge- further research is necessary to identify related
ethical issues, which might have been remained unnoticed. The next few
months of the project.will berevaluated to reveal potential existing ethical
problems.

The patients' experiences as well as their perception of this novel medical
service and technology will be studied as a next step with the following
questions: how did they feel about the presence of the Tele-Doctor and the
new technologies? Did it cause any additional stress or discomfort? What
do they think about'the concept of Med-on-@ix in general? Do they realise
a potential-conflict between study and emergency case?
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Abstract: Integrated care is based on interdisciplinary and cross-sector
attendance of a patient. Seamless| communication of relevant
information is an important prerequisite thereof. ByMedConnect
applies the standard EN 13606/ “that specifies an information
architecture for electronic health record exchange and will evaluate it
in medical routine. The project enables health care professionals to
seamlessly exchange relevant data needed at the various focus points
within the shared care scenario. Therefore, a communication solution is
developed that follows an adaptable, interoperable and thus also
internationally applicable European approach.

Introduction

The advanced level/ of healthcare that is prevalent nowadays is
demanding a high degree‘of specialization. This is reflected in the integrated
care paradigm that is;based on interdisciplinary and cross-sector attendance
of a patient. Seamless communication of relevant information is an
important prerequisite thereof. Unfortunately there is still a lack of data
exchange between-the various partners involved in healthcare [1]. Direct
and prompt communication between regional care providers could improve
the continuity of care. The heterogeneity of system environments and
missing standards for data exchange are challenges that have to be met [2].
Therefore;. ByMedConnect [3] develops and demonstrates a communication
solution/ based\on the EN 13606 standard for electronic health record
exchange [4]. The Continuity of Care Record (CCR) of ASTM [5] is used to
trigger the definition of the medical content to be transferred.
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State-of-The-Art

In Germany the exchange of information in health care is mainly done on
paper, which is transported via the patient himself, the post or by fax. For
certain events like e.g. referral and hospitalizations obligatory, paper forms
are used. In order to document the results of an examinatioh=or-astay in the
hospital doctors’ letters are posted. These are varying«much in level of
detail and length and lack a common design.

This rather antiquated scheme longs for improvement, butiincompatibility
of systems and the divers styles of documentation impede a general solution
for electronic communication up to now. Digital\,data exchange is still
limited to laboratory results and reimbursement. However radiological
practices have started to hand over pictures of the examinations to the
patients on CD-ROM instead of bulky folders.

Method

The standard EN 13606 addresses sthe _heterogeneity of system
environments and specifies informationwarchitecture for electronic health
record exchange that can be used to’map data from different systems to a
single comprehensive representation. A-reference model is introduced that
defines generic building blocks for aggregation of health record components
and for collecting the context information required to meet ethical and legal
requirements. A hierarchical (structure is used to accommodate these,
reflecting the organisation of medical records. This makes sure that the
meaning of the information/is preserved when records are communicated.

This strictly generic representation is complemented by Archetypes that
define the medical concepts and ensure semantic interoperability that is
needed for precise and reliable interpretation of data. Archetypes deliver
meta-data that consistently ‘define the divers, complex and frequently
changing concepts|in clinical practice and, thus, facilitate the setup of
semantic interoperable electronic health records [6].

Besides the technical implementation, the definition of medical content,
to be transportedyils important. The CCR will be used as a starting point
since it defines a lean and application-oriented dataset that gives a brief
summary omithe relevant data of a health record. Health professionals were
heavily involvedyin its development and it is already used in a lot of
applications in)the USA. ByMedConnect advances this pre-work and
collects requirements and ideas with health professionals to adapt the data
set to the German health environment.
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System Architecture

A communication module is developed that provides the functionality
needed for data exchange. It will be realized as independent; software that
reuses existing interfaces to the legacy. This way already captured data can
be integrated in the transfers. EN 13606 provides structuresyfor health
record exchange, but doesn’t define how information can.be extracted out of
routine systems. Approaches for the mapping of schemes,of existing data to
archetype definitions have been published [7-8]...Based on this a
transformation module will be developed that is able'to import data from the
systems in place and to convert them to the standardized format.

A runtime environment for archetypes will" be created that enables
navigation within content, display of different views and data entry, storage
and export. A generic and modular system is aimed.for'that does not assume
fixed data schemas, but supports the constantly evolving needs of the users.

Transmission takes place on a secure network for direct and prompt
communication between the care providers/ where only authorized
participants can retrieve temporary supplied data related to a treatment.

Conclusions and Future Work

The project enables health care ‘professionals to seamlessly exchange
relevant data needed at the variousyfocus points within the shared care
scenario. This contributes to increase the efficiency and quality of care
within an integrated health environment [1]. As information is provided in
standardised form, usage /S not limited to a semantically interoperable
exchange between legacywsystems, but the connection of add-on
applications (e.g. decision support or personal health record) is enabled [9].
If such applications are provided with standardized data, they do not need to
be adapted to the manifold system environments anymore, but can be used
in a “plug-and-play!’ fashion.

ByMedConnect has,started to collect requirements and ideas with health
professionals to/adapt the CCR to the needs of the regional health network.
A set of communication packages that reproduce and complement the
conventional documents will be compiled for exchange within the
electronic /network.” The transformation module reduces the effort for
addition ,of further systems to the network. As every contribution out of a
legacy system is converted to a normalised representation, each individual
system needs,to do the mapping only once, instead of repeating this process
for every different system that gets connected.

ByMedConnect develops a standard-based communication solution that
will be demonstrated at a pilot implementation within the GOIN Regional
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Health Network in Ingolstadt. The pilot will be evaluated in detail regarding
the support of continuity of care, the usability and acceptance by users and
the implementation of standards in practice.

In Germany, a common telematic eHealth infrastructure is\still missing.
Until a national platform is in place, ByMedConnect will use an
independent solution for communication. Experiences and results can be
easily transferred later on since an adaptable, interoperable and thus also
internationally applicable European approach is followed.
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Abstract: To reduce inequality ensuring healthaccess and quality to the
population of Minas Gerais, a Brazilian state with large dimensions and
contrasts, the State Health Department decide to use ICT to support
the Family Health Program creating the Telehealth Network of Minas
Gerais, connecting University and remotewillages in the state. Starting
as a Pilot Project in 2005, it reached 229 connected villages in
April/2009. To consolidate telehealth-in the State, in July/2009 it was
created the Tele Minas Saude extending'the Network to additional 328
municipalities. A new methodology had to be developed for
implementation the service for-these villages in a short period of time
and improving the use of teleconsultations with lower cost. All these
objectives were achieved. Thesuccess of the methodology is due to the
identification of barriers to.telehealth and confronting the problem by
discussing it with transparency.and involvement of all actors, preparing
the villages to incorporate ICT in its health system.

Introduction

Minas Gerais is/a Brazilian state of large dimensions: has the largest
number of municipalities (853), second Brazilian state in population (19.8
millions) and folrth in territorial extension (586,528 km?) and significant
contrast of living,condition expressed by the Human Development Index
varying from 0.568 to 0.773. In this scenario, the Health State Plan 2008-
2011 was developed by the State Health Department (SES/MG) with the
objective/to reduce inequality ensuring health access of the population and
improving the quality of services. In this sense, Minas Gerais has the largest
number of teams of Family Health Program. Presently there are 3,983 teams
in operation, covering 69,2% of the total population. However, even with a
reasonable coverage, there are still problems of quality in services,
particularly in relation to the principle of being the Primary Health Care: the
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gatekeeper of the health system, coordinating patient referral to specialists
and monitoring the services. To overcome this challenge, using Information
and Communication Technologies (ICT) a Telehealth Center connecting
University and villages to offer specialized health services was created. It
started as a Pilot Project in 2005 (Phase 1) connecting 82/villages through
the Telehealth Network of Minas Gerais [1]. It was successively expanded:
in June/2007 to 50 villages (Phase I1) and by end of 2008 to another 97 sites
(Phase 1I1) totalizing in April/2009 229 villages. Although teleconsultations
were also offered, telecardiology was then the main”activity.’Consolidating
the actions of Telehealth, in July/2009 it was created the Tele Minas Salde
extending the Network to 328 municipalities,(Phase™1V). It was them
decided to promote the use of teleconsultations.  To fast expand the network
(from 8/2009 to 3/2010) and to promote the use ofiteleconsultations, a new
implementation methodology had to be developed. The objective of this
work is to present this methodology and the results obtained.

Implementation,Methodoelogy

The implementation process used‘for.the previous 229 sites had a long
sequence of events before using the.Network: specification and purchase of
equipment, a visit to each village, training at the hospital and equipment
delivery. Implementations had the ‘focus on telecardiology since
cardiovascular diseases are the main cause of deaths in Brazil. This
methodology had to be usedsbecause the use of Internet and IT for health
care was almost nothing in‘those-villages. In the last years this situation has
changed and implementation methodology had to be reviewed.

The new implementation methodology was developed based on the
concepts of readiness (the degree to which an organization is ready to
participate and succeed in, telehealth), previously used by various authors
[2-3]. The basic concept/was to prepare the villages to use telehealth,
discussing clearly its advantages, disadvantages, barriers and risks. Using
this concept, /aynew /methodology was developed with focus on (i)
implementation in @ short period of time, (ii) to improve the use of
teleconsultations and (iii) to decrease the implementation cost.

A research todetect the main barriers to the use of teleconsultations in the
229 villages identified two organizational factors: training and time devoted
specifically™for teleconsultations. This study provided subsidies to
reformulate the methodology to increase the use of teleconsultations.

The new implementation process structured in a partnership with the
Health State Department consists in 4-hour regional meetings involving 10

21



to 15 villages from the same administrative district. Fundamentals of
telehealth and economical aspects [4] are presented as well as training on
teleconsultations. Group discussions to identify the barriers to telehealth are
promoted to produce an action plan for each village. “/An important
modification is the involvement not only of clinical and. IT. personal as
before, but also municipal authorities (mayors and health secretaries),
administrative staff, FHP health agents and members/of the community.
Previous users of the system were also invited to present the problems and
advantages they have found. In these occasions, /an award for the best
regional user is granted. At the end of the meeting, an evaluation of the
methodology was done to subside future improvements. A telehealth
implementation guideline [5], containing all {information to support the
service, is distributed to the participants.

Immediately after this meeting, the _elinical staff is able to use
teleconsultations from equipments available in) the village (basically a
computer connected to Internet). Equipment’ delivery necessary for
telecardiology (ECG exams) is done’ inna second phase when only the
personal involved (doctor, nurse and’IT-technician) comes to the university
hospitals for training.

Results

Compared to the previous implementation process used for Phase I to Ill,
the new methodology applied “on Phase IV brought significant
improvements in terms of‘use-of<the system and costs. Fig. 1 shows the
evolution of the number-of teleconsultations after each implementation
phase. Different of/“the previous implementations, the use of
teleconsultations on Rhase V7 starts almost immediately after the training.
In fact, some of the villages start using teleconsultations on the next day
after training. Table\l presents a comparison between the necessary time for
implementation and number of people involved in the four phases and Table
Il shows implementation costs (travel expenses, consumables and personal
costs) for all implementations phases.

Discussion

The uselof the new methodology has reached its objectives: immediate use
of teleconsultations, rapid implementation and cost reduction. The main
factor of success is the correct approach to the organizational problems
identified previously. Involvement of health professionals, managers and
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community, motivation, discussion about benefits and difficulties and how
to overcome them are important tools contributing to the results.
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Figure 1 — Evolution of the number of teleconsultations after each
implementation phase

Table I - Comparison of performance indicators for each implementation phase at
the Telehealth Network:of'Minas Gerais, Brazil

Phase Number of Implem. time Villages per Persons Persons trained Persons trained

Villages (month) month trained per village per month
[ 82 7 1.7 NA NA NA
I 50 8 6,3 105 21 13,1
mn 97 8 121 293 3 36.6
IV(*) 194 7 27,7 2917 15 416,7

(*Y Until Januarv/2010

Table 11 — Cost related to travel, consumables and personal for

implementation The same

methodol

Phase Number of Villages ~ Cost (US$/village) ooy
I 82 2,200 applne:d to

I 50 3,900 previousl
I 97 1,900 y
I\ 328 300 implemen
ted

villages, also participating in the meetings, promoted sudden increase on the
number of teleconsultations.

Another very impressive effect of the new methodology is on the
implementation cost. Implementation costs depends on two main factors:
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number of sites and duration of the process. Therefore, the control variable
for implementation cost is number of sites implemented per month. There is
a clear correlation on these two variables as it can be seen from Fig.2.
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Fig.2 — Effect of implementation rate on implementation cost at the
Telehealth Network of Minas Gerais, Brazil

Conclusion

The success expanding telehealth_system with low cost and high
utilization depend primarily on identification of barriers. The second step is
to confront the problem by discussing,it with transparency and involvement
of all actors, preparing the villages ta incorporate telehealth in its health
system.
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Abstract: This paper gives an update of the Frenchy,e-Health Policy
from 2002 to 2010 concerning: patient rights, health ICT standards,
personal medical record, e-Health governance and replace it in the
global framework of national healthcare reforms.

Introduction

Your goal is to point some recent legal developments of telemedicine’s
framework in France. The following subjects; are presented hereafter:
patient rights, health ICT standards,/personal medical record, e-Health
governance, and financial aspects.

Patient'Rights

The Medical Privacy Act of Marchy4, 2002 details the ownership rights of
the patient to his or her data. The transmission of personal information is
authorized only between health professionals treating the same patient, and
only with patient’s prior consent (article L1110-4 of the Public Health
Code) [1].

Health ICT Standards and Personal Medical Record

The legal framework is the Healthcare Insurance Act of August 2004
(articles 32, 33, 34 and 67 related to telemedicine).

This act also provides‘for the creation of the Personal Medical record
(Dossier Médical Personnel - DMP) which will facilitate the continuity of
care. A special strueture (Public Interest Group) was created in 2005. It is
dedicated to design,’supervise and organize the deployment of the DMP
(Article L 161-36-1 of the Public Health Code) [2].

This structure has been dissolved in November 2009 and replaced by the
Agency for_Shared Information Systems in Healthcare (Agence des
Systemes d’Information Partagés de Santé — ASIP Santé). This is a
milestone in French health reforms of health information systems
governance. The reforms seek to consolidate the public management
process and thereby encourage the development of health information
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systems compatible with telemedicine and electronic health records. ASIP
Santé’s function is to develop health and medico-social information
systems, and it has therefore begun developing security provisions
(including identification, authentication, signatures and encryption) and
promoting public confidence. ASIP Santé will also create,a national
information systems framework in consultation with all healthcare
stakeholders.

The Pharmaceutical Record

This professional tool is developed on the basis of the DMP by the
National Council of Pharmacists (Article L 161-36-4-2"0f the Public Health
Code) [3]. It aims at centralizing data on all medicines dispensed to each
patient, and, subject to strict confidentiality conditiensyto make it accessible
from any pharmacy. The Pharmaceutical record will allow pharmacists to
fight drug induced accidents and redundant healthcare [4].

New Global Plan for the Hospital Sector

The Hospitals, Patients, Health, territories;Law (or Bill Bachelot) is the
first stage of the Hospital 2012 Plan,Jlaunched by French President Sarkozy,
which aims at revamping of the French-health care system. The bill aims for
guarantee a better and equal access to,care for all French people, whatever
their geographic location [5].

Article 78 amended the French Public Health Code: Article L6316-1 of
the Public Health Code confirms.telemedicine’s legal basis.

Governance of e-Health

In January 2009, ,President Sarkozy declared that telemedicine is a
national priority. Prime Minister Fillon asked legislator Pierre Lasbordes to
make national policy recommendations. In November 2009, the French
Representative formulated 15 recommendations in his report to the Ministry
of Health on e-Health development [6]. He pointed the need for a global
governance of e-Health and proposed the creation of an inter-ministerial
delegation dnder the supervision of the French Ministry of Health.

The report also/plans e-Health development towards a 5 years national
calendar. The fist implementation phase (2009 — 2011) has already started:
the Lasbordes report was adopted before the Social Security Finance Law
Project for 2010 so that this latter would take it into account. Indeed, article
L 612-3 of the French Social Security Code was modified to reflect
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telemedicine development. The report contains 15 recommendations
concerning many issues such as:
1. Recommendation that the French national Social Security
reimburse telemedicine;
2. Recommendation that business model studies be gxecuted as soon
as possible;
3. Projection that France would need to spend around €1 billion per
year to set up telemedicine, but that savings would‘cover costs.
Positive outcomes are the sanitary gap’s reduction andithe possibility to
keep patients at home, as well as a better use of emergencies systems, a
better access to health for disabled and elderly people butalso prisoners...
To reach these goals, many conditions have tg be met such as a new legal
framework, the creation of convenient healthcare~rate settings, health
professionals’ long life learning, the adoption of an innovative industrial
policy, and a national communication plan...
The Regional Health Agencies will play & major role in e-Health
governance. They will be operating from April 2010.

Financial Aspects

In December 2009, the Parliamentadopted the Social Security Finance
Law for 2010 (Projet de loi de/financement de la sécurité sociale). Article
78 allows health professionals,to receive remuneration for telemedicine
medical procedures [7].

This text was first introduced-at-the French National Assembly thanks to
a governmental amendment. Indeed, for the last ten years, the Government
has, every year, presentedits policy on social security to Parliament through
the discussion of the" social’security finance laws and Parliament has
debated these policies. It makes a decision on the revenue forecast and the
expenditure targets'for social security, which in fact deals with financial
sums greater than, those of the State budget. The procedures for the
examination of“finance’ bills by the National Assembly are different from
those concerning ordinary bills. They are laid down in constitutional
provisions which are supplemented by two institutional laws.

This law facilitates, only on the case of telemedicine, the sharing of
medical’. fees between health professionals. A health professional may
charge a medical procedure for which he/she is not allowed to do. As a
result, article L4113-5 (V) of the Public Health Code was amended.

It also authorizes one exception to the physical presence requirement of
both patient and general physician for the consulting to be reimbursed, in
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the event of an e-Consulting (new article L162-3 (V) of the French Social
Security Code). His/her presence is not anymore necessary for the medical
procedures to be paid by the Health Insurance.

This measure will neither allow the invoicing of separated fees for a
given consulting (for the doctor who is in front of the patient.and the remote
one); nor the invoicing of phone consulting.

The Upcoming Government Order

A government order will give a list of telemedicine medical procedures,
their implementation conditions and financial coverage. It/will be adopted
in compliance with the bill Bachelot.

The government order project reminds that many telemedicine practices
belong to basic legal rules. In the public sector, finaneements will be based
on rates. While in the private sector, there may be some medical procedures
but lump sum would be more convenient for the treatment of patients’
chronicle diseases [8].
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Abstract: SNOMED CT® (SCT) is a machine readable coded clinical
terminology which can be bound into standardized electronic health
record (EHR) data representational model formats. SCT terms are
currently being developed for telemedicine applications, particularly
for eHealth-enabled monitoring devices that are capable of reporting
clinical findings. A limited number of ‘quasi’-standards currently exist
for technical aspects of telemedical/record~documentation but none
have been adopted internationally. Examples are provided to illustrate
how these standards could be used‘in-telemedicine to allow clinicians to
access and communicate patient data.via'these devices.

Introduction

Standards for clinical recording of patient care have always been an
important issue for accurate communication among the health care
providers. Accurate documentation impacts quality of care and patient
safety in health care delivery, regardless of recording format [1]. With the
growth of telemedicing inthe 1990s, telemedical records were identified as
the weak link in telemedicine [2], citing issues of privacy, security,
accountability, and other\, medicolegal concerns [3-4]. A Telemedical
Record Model was proposed in 1997 to bring these issues to the forefront
[5] but a 1998 survey found that these were not a top priority for
telemedicine programs/in the US at that time [6-7].

With the introduction electronic devices that collect, report, and retrieve
patient data;sthe need to accurately document those data is even more
critical. Various standards have been discussed for use in telecare including
MPEG Afor digital images and secure access as well as the use of SNOMED
CT (Systematized Nomenclature of Medicine — Clinical Terms) for costing
[8-11]. The implementation of the machine-readable medical terminology
SNOMED CT for communication via the electronic health record (EHR)
will help to address some of these telemedical record documentation issues.

30


mailto:jangeorg@yahoo.com

Terms Defined

What is meant by eHealth?

The term eHealth was created in 1999, and refined in 2003, to describe
the combined use of electronic communication and information technology
in the health care sector [12-13]. The term includes digital"dataswhich are
transmitted, stored and retrieved electronically for clinicaliieducational and
administrative purposes, both at the hub and remote sitesy,In this paper, the
term is used in the context of eHealth-enabled devices-such as’Point of Care
(PoC) monitoring devices, used in nurse-led practices for surveillance of
patients with chronic disorders and for carrying. out.procedures such as
laboratory and cardiovascular testing.

What is SNOMED CT?

SNOMED CT (SCT) is a clinical terminology based on approximately 40
years of research and development which started as a coded vocabulary for
pathology and broadened to include alliclinical specialties. From 2002,
SNOMED RT (Reference Terminology) was=fused with Read codes and
Read CTV3 (Clinical Terms v3), a terminology developed by the United
Kingdom, to form SNOMED CT. SCT, was originally developed and
distributed by the College of American Pathologists and is now maintained
by the International Health~~Terminology Standards Development
Organization in Denmark (www.ihtsdo.org). Presently, SCT is distributed
every six months as an International release as well as National releases for
each of the member countries [14].

Telemedical Record Documentation Scenarios

Since SCT is a coded and,machine readable terminology that can be put
into a framework using Health Level 7 version 3 (HL7v3) as an embedding
format [15][16], there is a need to receive the message by binding the
terminology into.standardized EHR data representational model formats
such as openEHR °\ (www.openehr.org/download/software.html). The
binding of SCT can_ easily be achieved by creating ‘Archetypes’ using an
Archetype editor software that fits with the openEHR structure (e.g.
www.oceahinfermatics.com). Examples of ways that SCT could be applied
in telehealth,settings are described below.

Telehealth Scenario 1 - In telepsychiatry, a telemedicine video conference
involves a “classic psychiatric interview,” during which important findings
and observations are made, which lead to an appropriate treatment plan for
the patient. These results must be consistently documented in the patient’s
telemedical record. Once the interview is documented, additional
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technologies could run in the background to identify clinical findings and
procedures, provided that an agreed standard clinical language is used. An
example of these technologies which has the ability to encode SCT directly
into the EHR is a product called ‘SnoCode3’ from Medsight\Informatique
based in Canada (www.medsight-info.com).

Telehealth Scenario 2 - In settings where PoC devices are used for patient
surveillance, such as in home care, plug-in devices may be operated by a
nurse or even the patient, with data being uploadedwdirectly to a
telemedicine hub. These could include blood pressure cuff measurements,
body weight measurements, simple blood glucose measurements, or simple
one lead ECG surveillance devices to detect cardiac arrhythmias. Use of
some of these devices would require training to accurately prepare samples
such as blood versus serum sample input or 12:lead ECG requiring the
correct application of electrodes.

Examples of Potential Standards to be' Implemented

Examples of organizations which are“implementing technical standards
for Telemedicine and eHealth include €ontinua HealthCare Alliance which
certifies eHealth devices using ,assnumber of electronic connectivity
standards to ensure interoperability- [17][18]. Another organization,
DoCoBo, offers standards for the architectural structure of its Telemedicine
and eHealth Hub based on ‘the European Data Protection Directive
(www.docobo.co.uk/ArticlePage.aspx?articleld=6&topParentld=7).
Requirements for use of SNOMED-CT in eHealth devices

Of the 19 Concepts which make up the hierarchical structure of SCT, the
following five Conceptstand their subtypes would be relevant in a telecare
setting: 1) Clinical Eindings;”2) Observable Entities, 3) Procedures and
Qualifiers and their/defining Attributes, 4) Attributes as part of the Linkage
concept (e.g. linking, a clinical finding and procedure), and 5) Qualifiers
(measurements ,Such as dimensions and proportions) and their defining
reading valuesi, The juse of these SCT Concepts requires that the
terminology be embedded in HL7v3 (xml-type) in order to be able to send
messages in.a singlé agreed format. Further requirements would include:

. “Clinical’Findings’ would be embedded into a HL7v3 syntax as an

HLZ CD (Concept Description) Data type

. ‘Observable Entities” would require post coordinated expressions,
which consist of at least these 3 components: members of the
Observable Entity Concept, a clinical or pathology Procedure, and a
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Measurement Value Qualifier. Every component must be linked to each
other with appropriate (sanctioned or allowable) SCT Attributes as
members of the Linkage Concept. The entire SCT post coordinated
expression would then need to be nested into a given, HL7v3 xml
syntax as a HL7 CD Data Type. Refer to Examples in Table. 1.

Table 1 Example Two Types of Concepts Encoded as SNOMED CT Terms

‘Clinical Finding’ SCT ldentifier and Description

Compatible with bundle | 6374002 | bundle branchiblock/and/or

bunch block 164909002 | ECG: Ieft bundle branch block
164907000 | ECG: right bundle branch block|

‘Observable Entity’ SCT Using Post Coordinated Syntax

Blood pressure reading | 386457009 |surveillance: remote electronic

Systolic pressure = |:{363702006|has.focus|=46973005|blood

120mmHg pressure takifg,,363705008|has definitional
manifestation|=407554009|sitting systolic

Diastolic pressure = blood pressurel;((259018001|mmHg|=120

80 mmHg N}AND{363705008|has definitional

manifestation|=407555005|sitting diastolic
bloed presgure,(259018001|mmHg]|= 80])))}

These examples also show how/SCT could help refine the predefined
clinical finding even further,depending on the real meaning of the
predefined reports which,are already in the ECG device. As these types of
reports would reoccur frequently, the encoded terms could be stored in the
ECG device itself and then embedded into an HL7v3 format to transmit to
the telemedicine hub.

Conclusion

SNOMED CT is net ‘just another coding system’ but it also is only a part
of the solution to address the requirements for effective documentation in
electronic.telemedical records. SCT on its own is incomplete as it cannot be
directly/used-ta, support Clinical Information Systems without additional
enabling software. However, SCT can be used to serve as a basis for
providing effective messaging services, clinical decision support,
and reporting activities. The process of embedding SCT, as described here,
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would enable implementation to meet the real and perceived needs of users
in managing patient data in the telemedical record.
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Small Reflexion on Standardization and e-Health
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"You know the annoying fortune of this word of standardization. What is
not standardization? | standardize, you standardize, etews, let’s try to detect
some significant points in all that." (Michel Foucault)

The first definition of “standard” is the representation of a statistical
average. A thing is regarded as normal if it is pfesented in an identical way
for the majority of a population. The standard comes from a frequency. The
first normality thus concerns more psychological aspect.

In the second definition, the ideal standard plays a role of attraction and
conformity. The standard serves here or must be used as object of imitation,
to do or reproduce something, to delegate, it’s'the description of a process.
We will not treat in this text the first.normality but only the second, as it
intervenes in technological processes of production of goods and services,
associated, or in organizations. In-this_text, we will constantly get back and
forth between standards, associated'geods’and organizations.

Different Types of Standards and Visions

Standard can be considered on a managerial or organisational point of
view. But it is also a tool“of communication or an engineering practice.
Why do we then want/to standardize, is it to describe various forms of
standards, anthropological,technical or conversational?

Organisational, Communicational, Engineering visions

When one is interested in standards, three visions are proposed:
organisational, communicCational, and engineering. Catherine Loneux
(2005) considers an-organisational approach. The NATO’s "STANAG
2517" is perfectly“in this organisational vision. It proposes an army model
of organization for, health on line. As an example, the system described
within the’ framework of this standardization is simple and consists of a
"Group Consultation" which studies the patient problems. According to the
case importance, this authority makes the choice to direct the patient
towards a specialized group, or simply send an email to a person of
reference. The mail will be treated 24h/24 everyday, within 5 hours.

For the Forum Continua or the mHealth Alliance, the communication is
an essential factor. The events organized by Continua generally gather more
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than 1400 participants, mainly industrials. The Rockefeller foundation, the
Foundation of the United Nations and the Vodafone foundation announced
the common creation of a mHealth Alliance to facilitate the innovations in
the broad sense and to ensure a maximum of developments/in the field of
mobile health or "mHealth”. If the communication suggested.by,Continua is
rather in the field of marketing, the mHealth Alliance considers the
exchange aspect. The forum delivers labels and certifications. Within the
framework of marketing actions, only certified actors havesthe right to use
the logo "Continua". Thus the mHealth alliance wishes,to implement a
platform to develop study cases, allow exchanges between the various
actors and improve health care via mobile phones:

For engineers, standardization is between objectivation and inter-
subjectivation. It is often a question of industrializing the production of a
resource whose limits are accepted jointly. Thus, the standard is represented
by a series of engineering activities. One can only regret the weakness of
standardization actions in this field apart from the actions carried out by the
International Telecommunication Union.

The anthropological Standard Versus Technical Standard

Catherine Loneux proposes to distinguish the anthropological standard
from the technical standard. The anthrepological standard is not built, it is
spontaneous and according to/the approach of Hayek, it is essential to
regard them as such. To include/understand them, it is necessary to take into
account the cognitive structures. On the other hand, the technical standards
are built and obey desired. forms? The anthropological approach of the
standard can lead to an/analysis,in terms of handling. On the other hand,
there are activities of writing which become easy to handle, therefore, to put
in the performativity,.of the activities of handling can be legitimate. The
standard will be essential. This idea is in the line of the writings of Fraenkel
(2006).

The standards/suggested by the forum CONTINUA or the STANAG of
NATO consist@in/ technical standards, the approach suggested by the
mHealth Alliance is ¢onnected to an anthropological standard.

Standards and Forms

Christian Le Moénne puts the question of the standard and his form.
Standards were)invented starting from their modes of propagation. It is
interesting toynote that each case is present in E-health.
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Standards, Writings and Professions

Several research difficulties can arise in a context of practice
professionalization: writing, regulation and organizations. First, when one
considers structural rule matters, they can be supports (Grosjean and
Lacoste, 1998), a simple setting for documents (Péne, “1996), or
standardization acts in products (Pontille, 2006). The second consists in
knowing how the writing of the standard can be a means,of legitimating a
profession or an organization. The third difficulty<issto know how the
profession contents were negotiated, whether the profession is new or has
already been modified. Later, we will address,theyrole/ of standards in
organizations and in particular their influences on trades. Then, we will
position standards in practices and other documents. Lastly, we will wonder
about practical aspects.

Modes of propagation Example
Law Communieation/"Com(2008) 689" of the
European,Commission
Innovation M-health Alliance
Market Forum-CONTINUA
Soldier STANAG 2517

Organisational Consequences

The knowledge industry raises digitalization issues and its exploitation in
terms of risks for personal /freedoms, and standards matters for the
transactions exchange and ‘traceability. These issues are particularly
important whether we consider a collaborative or cooperative mode. In this
context of full transformation; the standard will be the translation of an
organisational evolution in progress. It raises the question of actors’
migration from a participative mode to a contributively mode. The question
of the participative._innovation passes by a standardized management of the
data and management by project. The mHealth alliance considers a co-
operation mode as it'wants to develop new technologies while working with
partners to, obtain the necessary data for problem solving and
communicationimprovement during natural disasters.

What/Does that Prove...? Initially, there is no Ideal Organization

e-Health is’an example of this knowledge industry. This document does
not study the standardization influence on cleavages between production,
dissemination and conservation of knowledge, nor on the value chain it
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generates. Should we integrate this influence in a standardization process or
does that concern other approaches? E-Health is the perfect example of an
industry that creates traceability. Two practical aspects raised our attention.

The emerging debates on the various shapes of digital medical files in
different countries raise controversies in regards to numerical.intellectual
property. This specific subject will have to be seriously_investigated in a
near future. Even the specific name of the digital medigcal file was prone to
debates. These digital data constitute useful knowledge for health
professionals and a significant commercial value for companies such as
insurers, but also for some employers. The question, is then to know what
data should figure in the process of standardization.

The "monitoring of remote people” is badly. necessary and essential to
defer the hospital to the house but also requiressreinventing the hospital
management. Used technologies in this case will also enter the hospital
itself in the same process. New professions will thus emerge from the
knowledge industry. New workers will have,to position themselves in front
of the management team and healthcare prefessionals. They will, thus, need
intensive training. Should they also“be integrated in a standardization
process?
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Abstract: telemedicine has recently started playing an increasing role in
body-related technologies. The aim of this study,.is/to identify key
ethical issues raised by telemedicine application in various types of
these technologies. Firstly, it distinguishes'them according to their
degree of invasiveness into the human body (e:g« attached/wearable,
penetrating, and implantable devices).. Furthermore, the study
identifies already existing and potential telemedicine applications of
body-related technologies as well as\ their/risks and benefits. It
concludes with a discussion of thel ethical” implications and social
consequences of telemedical concepts for, those technologies regarding
the grade of their obtrusiveness and the purpose of use.

Introduction

Due to advances in micro/ nanotechnology, mobile and wireless
telecommunications and data treatment, telemedicine has recently started
playing an increasing role in body-related technologies. These technologies
can be worn, attached, or fully incorporated into the human body [1]. In
conjunction with telemedicine, they enable continuous real-time monitoring
of a patient’s vital information and health parameters 24 hours a day. On
one hand, telemedicine in body-related technologies offers a large benefit to
patients and caregivers alike. It promises to provide a higher quality of care,
especially to high-riskspatient groups such as elderly people and chronically
ill patients. It can contribute to support of pre- and post-hospital health
services, provide better follow-up of patients by offering help for prevention
and early detection,of diseases, as well as to assist in managing healthy life
style. Last; but,not/least of the advantages is lowering of overall costs as a
result of fewer hospital visits to the doctor’s office. Despite the many
promising.benefits of telemedicine application in body-related technologies,
its usage raises not only medico-legal, but also considerable ethical
concerns both on the individual and the societal level.
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Attached or Wearable Devices

Attached or wearable devices, which are worn outside the body, can be
voluntarily removed by the patient. They provide a non-invasive or minimal
invasive monitoring method used in telemedicine (so called “Smart
Wearable Health Systems” (SWHS) [2]). The individual’s Vitalssigns, i.e.,
cardiac frequency, as well as sensorial, emotional and gognitive reactivity
can be monitored remotely.

SWHS include micro sensors, wearable computing=(e:g., Wrist devices),
as well as “intelligent biomedical clothing” (IBC) [3]. Examples of non-
invasive attached/wearable devices for continueus./ monitoring of
physiological parameters are:

“Wrist Monitoring Device” (WMD) [4], worn on the patient’s wrist,
gathers vital information from the sensors and transmits it to a remote
telemedicine centre. It enables monitoring heart rate, blood pressure,
oxygen blood saturation, and skin temperature;

“Clothes for Tele-Assistance in Medicine”*(VTAM) [5] is an example
of wearable textiles. It integrates textilesawith biomedical sensors and
mobile telecommunications and enables " transition of physiological
information (cardiac and breathingfrequency, temperature).

The observed trend in the marketis,changing from wearable electronics to
multifunctional smart fabrics,| which| can allow also monitoring of the
biochemical data in the futurexyAlthough it will enable more accurate
evaluation of a person’s health condition, e.g., by analysing body fluid
constituents, the required‘incorporation of sensors into the human body for
this purpose will make this technology more invasive.

Penetrating Devices

Penetrating devices which are placed into the fat tissue or under skin, for
example, require.ongeing body penetration, but can be relatively easily
removed. One example, of such technology is a telemetry glucose sensor. It
is designed to be implanted under the skin of the diabetic patient in order to
continuously measure blood glucose level. Integrated within a telemedicine
system, glucose-level, insulin infusion data and patient therapeutic decision-
making ,can, be supervised remotely by a doctor. A further example is
VeriChippd subdermal, RFID device. It can provide medical data as well as
the local positioning of the individual.
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Embedded Technology

Embedded devices (totally implantable devices) such as a pacemaker or
implantable cardioverter defibrilator (ICD) are completely incorporated as a
part of the body and become permanent and irreversible. Integrated into the
telemedicine system, the implanted device communicates automatically
with a home receiver connected to the internet, whichsiSistationed in the
patient’s home. This then transmits encrypted data to the,physician, which
allows monitoring of cardiac status, remote patient follow-up; the device’s
functions and programming. The heretofore rapid|technological advances
have also lead to increasing functions that the device/can offer, e.g.,
performing a wide range of medical tests.

Ethical Aspects: Privacy, Date Protection.and Security

Telemedical devices transmit data that are very sensitive to the individual.
Therefore, the question of the security of this information is a relevant issue
regarding privacy and data protection/,Many=of these devices use GSM
mobile communications, Bluetoothi andw RFID, all of which have
undisclosed security problems. Another issue’is that using RFID systems by
body-related technologies can be abused to allow unauthorized tracking of
the individuals. Due to such ,technologies certain individuals may be
unwillingly located via GPS.

Moreover, implantable devicesiaccessible via digital networks can also be
misused. As a result of” unauthorized access, there can be severe
consequences with implantable devices such as with the ICD (e.g., change
device settings, including ordered shock applications) [6].

Thereby, informed patient,consent is necessary when such technologies
are to be used for health purposes. This information should not only reveal
benefits and healthirisks, but also risks that such devices could be used to
trace people or..acquire’ access to sensitive information without the
authorization of the’person in whom the devices are inserted [7].

Autonomy and Human Dignity

Wearing” ory,implantable devices, in some cases, might raise ethical
challenges to human dignity and autonomy, especially when patients no
longer have the/ability to make judgements or individual choices [8]. Using
tracking bracelets or implantable chips equipped with Global Positioning
System Technology (GPS) to monitor the movement of elderly Alzheimer’s
and dementia patients, as well as tracking mentally ill patients is ethically
controversial.
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Quality of Care and Risk-benefit Considerations

The use of telemedical application, especially in implantable devices and
biosensors, raises questions about the quality of care patients will receive.
As far as implantable devices with telemedicine application (e.g.,
pacemaker or ICD) are concerned, the following question arises:‘can remote
monitoring offer a similar quality of information acquisition compared to
usual doctor visits? Furthermore, implantable devices foriremote monitoring
of cardiac function for patients without a pacemaker-orslCD/indications or
implantation of biosensors raise ethical issues concerning risk-benefit
considerations (possible benefits against implantationipotential risks).

Body-perception and Self-concept

A further consideration is the intrusiveness of such technologies. Often
one experiences a psychological difference after a device penetrating the
skin has been embedded versus one which has been attached externally to
the body. The skin has always been a border:for one’s personal space, and
breaching it can constitute a profound invasive violation of not only the
body, but also the person’s core. Such technologies, already per se, include
concerns, which can be even moré intensified by telemedicine application
and may contribute to this invasiveyviolation. For example, when tracking
and monitoring patient functions using bundled chips, one might percept the
implantation of a microchip as,“bodily invasion”, which includes the
possibility of further risks of “privacy invasion” [9].

These worn or implanted devices can be challenging to the integrity of the
patient’s body and self-concept. Although it is not uncommon for one who
must wear an external{device to experience fewer problems than one who
has it inside the body, nevertheless, it can cause some problems for the
individual. A technological gadget may be perceived as obtrusive, which
results in negative.impact-on bodily integrity.

Further psychological problems of telemonitoring on the individual level
might be worry, insecurity, dependence, and loss of control that, in turn, can
have a negative influence on coping with diseases. Such technologies, e.g.,
smart wearable, textiles, can be perceived as a reminder of the illness. In
addition,to self-scrutiny, what others may think is also important to one’s
self-esteem! Patients who have such a device may have been stigmatized by
others for needing such assistance.
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Aspects from a Societal Perspective

On the societal level, advances in these technologies challenge the
anthropological core of the individual. Through these/ technologies
integrated into the human body, the body itself becomes integrated, or
“wired” [10] into information and telecommunications’ network; hence
individuals are becoming “networked”. This can haveyimpact on the
understanding of the individuals’ autonomy and dignity/as well as the
understanding of human body.

Conclusions

The insertion of multifunctional devices, attached or implanted within the
human body, with telemedicine application “will become increasingly
common in future medical practices. Advances in micro/ and
nanotechnology together with progress in wireless communication, will lead
to the development of more powerful miniaturized implantable devices,
e.g., implantable biosensors, or even ingestible-devices (e.g., “smart pill™).
It follows, then, that rapid ongoing/developments in telecommunication
technology applied directly to the human body should be carefully
evaluated. Our daily lives are being pervaded with these applications. They
require continuous monitoring .and, increasing awareness of ethical and
social implications, as they are implanted in our bodies or are worn on them
[11].

References

[1] S. Courtney et al., “The Bodily@iIncorporation of Mechanical Devices: Ethical and
Religious Issues (Part 1),”in Cambridge Quarterly of Healthcare Ethics, VVol. 16 (2), pp.
229-239, 2007.

[2] . Lymberis, “Wearable Health Systems and Applications: The Contribution of
Information and Communication Technologies,” in Proceedings of the IEEE, 17-18 Jan.,
pp. 4149 — 4152, 2006.

[3] A. Lymberis, and S. Olsson, “Intelligent Biomedical Clothing for Personal Health and
Disease. Management:‘State of the Art and Future Vision,” in Telemedicine Journal and
e-Health, Vol. 9;(4), pp. 379-286, 2003.

[4] P. Lukowicz et al., *AMON: A wearable medical computer for high risk patients,” in
Proc. ISWC 2002, 6th Int. Symp. Wearable Computers, pp. 133-134, 2002.

[5] N. Noury etyal, *VTAMN - A Smart Clothe for Ambulatory Remote Monitoring of
Physiological Parameters and Activity,” in 26th IEEE-EMBS2004, San Francisco, 1-5
Sept;.pp.,3266)— 3269, 2004.

[6] H. Burriy, and D. Senouf, “Remote monitoring and follow-up of pacemakers and
implantable cardioverter defibrillators,” in Europace, VVol.11(6), pp. 701 — 709, 2009.

[7] S. Rodota, and R. Capurro, (eds) “The ethical aspects of ICT implants in the human
body,” Opinion of the European Group on Ethics in Science and New Technologies,
Luxembourg, 2005.

44



(8]
[°]

[10]

[11]

M.J. Fisk, “Telemedicine, New Technologies and Care Management,” (editorial) in Int J
Geriatr Psychiatry Vol.12, pp. 1057-1059, 1997.

K. A. Bramstedt, “When microchip implants do more than drug delivery: Blending,
blurring, and bundling of protected health information and patient, monitoring”, in
Technology and Health Care, Vol. 13 pp. 193-198, 2005.

K.A. Bauer, “Wired Patients: Implantable Microchips and Biosensors,” in Patient Care,
in Cambridge Quarterly of Healthcare Ethics, Vol. 16 (3), pp. 281-290,2007:

K 'S. Rodota, and R. Capurro, (eds) “The ethical aspects of ICT implants in the human
body,” Opinion of the European Group on Ethics in Science/and New Technologies,
Luxembourg, 2005.

Katsiaryna Laryionava studied Social Sciences in Giefen, Germany.
Since 2009 she has worked [at the Institute for History, Theory and
Ethics of Medicine (RWTH, Aachen University) on the project "Gender-
related Acceptance, Usability “and Ethics in New (Medical)
Technologies (AC-TEC)." Heryinterests include telemedicine, new
medical technology and its“impact on society and human body, as well
as acceptance of new technologies.

45



The Economic Impact of Using Telehealth on
Primary Care on the Municipal Budget in the
State of Minas Gerais, Brazil

R. M. Figueira', M. B.M. Alkmim? F. E. Campos®, A=k, P. Ribeiro
!School of Engineering UFMG BL.11, Sala 2642, Av. Ahtonio Carlos, 6627
31.270-901 Belo Horizonte, MG - renatominelli@ufmg.br
“Telehealth Center, University Hospital UFMG
3SGTES, Brazilian Ministry of Health

Abstract: Several advantages of using telehealth have been presented,
principally in remote and isolated areas. ‘However the economic
argument of reducing health care costs is not so evident and depends
strongly on a particular situation. Costs reduction is an important
argument to convince municipal administrators to adopt telehealth. A
methodology to evaluate such savings was,developed and applied to a
village in the Telehealth Network of Minas Gerais, Brazil. The results
show that savings of 12% on municipal health budget are achieved.
Important factors for the economic.balance are the efficiency of
telehealth, the number of referrals-and the isolation level of the village.

Introduction

The State of Minas Gerais. in Brazil has a large territorial dimension
(586.528 kmz, equivalent/to France territory) and a population of 19 M
inhabitants living in 858 cities with wide social, economical, cultural,
geographical and infra-structural contrasts [1]. Within this context, the State
of Minas Gerais Health Department and the Ministry of Health gave
financial support to/create a telehealth program to support the primary care
in remote and isolated villages in the state. Starting in 2006 as a pilot
project coordinated by the University Hospital of Federal University of
Minas Gerais (HC/UFMG) in 82 villages, it is planned to reach 607 villages
by April/2010. Until’ December/2009, the Telehealth Network of Minas
Gerais has‘delivered 300,000 ECGs, 6,000 teleconsultations and 9,600
urgency supports,to these villages. In order to support government decision
to expand the project, it was necessary to develop a cost/benefit analysis.
The objective/of this work is to present this methodology through an
application example showing the impact of telehealth on the municipal
budget of a specific village.
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Methodology

An important argument to convince municipal administrators to support
the implementation of telehealth is to demonstrate that it can reduce the
costs in health care decreasing the number of referrals. To demonstrate the
savings on referrals, two types of information are necessary:those,related to
the cost to refer the patient and those relative to the number, of refer. These
two types of information were collected at a specifictvillage during the
period from January to July/2008, the first one at the aceounting department
and the second one at the municipal health department. Of course the use of
telehealth cannot reduce 100% of referrals. It is possible to' classify them in
two categories: consultations and exams that are/impacted by telehealth, and
delivery/urgencies/hospitalization that are not ‘affected. Also, in the first
category not all of them can be avoided by _telehealth because even after a
teleconsultation some of the patients still"have to be referred. Therefore
additional information regarding the efficiency of telehealth, defined as the
percentage of referrals that are avoided,by telehealth, was collected at the
Telehealth Center information system:

Characteristics of the Village

The example to be presented here-is from the village Machacalis located
in the northeast part of the stateof,Minas Gerais at 620 Km. from Belo
Horizonte (state capital) with a total area of 329 km2. Its population as of
2007 was 6,855 living mainly in‘rural.area. The city belongs to the region of
Mucuri River Valley, considered one of the poorest of the state. It has
Municipal Human Development Index 0.637 ranking 772 out of 853
municipalities in the state (2000) and a life expectancy of 63 years [1]. The
GDP in 2007 was US$ 15M resulting in a per capita income of 2,200
US$/year. [2].

Referral Costs

The cost related tonreferral is the patient displacement cost covered by
municipal health authorities. Part of this cost is salaries of administration
staff and drivers and/costs related to vehicles used for transportation of
patients (fuel, tires; maintenance, insurance, taxes, depreciation, capital cost
and rental). Since/the population in those villages has low income, they
usually receive apocket money for daily expenses. Telephone and Internet
costs arewrelated to exam and consultation appointments with specialists
made by the municipality. In Brazil all patients have the right to be attended
in the public health system without cost. However due to the high demand
for these services, the municipal health authority establishes, together with
other villages, a health consortium where expenses with salaries, exams, etc.
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are shared. Another alternative found by some of the villages is a contract
with private clinics or hospitals.

Since telehealth will not reduce all referrals, to evaluate the savings it was
considered only the variable referral cost because at least part of the
infrastructure has to be kept after implementation of the seryice:

Results

Table 1| shows

Table | — Machacalis’s AnnualkBudgets in 2008
the  values  of

Machaca_lis’ Annual Municipal Budget (US$) 3.365.556
budgets in 2008. It A Hoalth Budact (0SS oo
can be seen that the nnual Health Budget (§55) :
village has a health % Health Budget 21,3%

expenditure  per
capita of only 104 US$/year. Machalis (usually\send its patients to four
cities as can be seen on Table Il with a weighted/average travel distance of
155 Km. Table 111 shows the monthly averaged referral costs. Referral cost
corresponds to 28,7% of the health budget.

The average efficiency of telehealth-activities in Machalis in the period of
January to July/2008, measured through_the Telehealth Center information
system, was 95.7%.

Table Il — Number of referrals and respective distances

Local of ref Aguas Tedflc Govemador  Belo Total
ocal of relerence Formosas Otoni Valadares  Horizonte ola
Distance (Km) 25 170 290 670 155"
# Consultations/Exams 55 169 2,5 13 190
# Delivery/Urgencies/Hospitalization 74 55 1 0 130
Total of referrals 80 224 4 13 320
") wisinhtad averana dictanca
Table 111 - Monthlyraveraged referral costs in Considering the
Machacalis numbers shown on
these tables it is
Fixed cost (US$/month) 4.554,20 possible to calculate
Variable cost,(US$/referral) 39,24 the monthly savings
Total cost (US$/month) 17.129,54 from telehealth due to

reduction of referrals as
39.24 US%/referral x

Total cost (US$/referral) 53,50
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190 referrals/month x 0.957 = 7,135 U$$/month
Discussion

The literature has shown a series of advantages resulting from the use of
telehealth [4-5]. However, the economic argument for using.the telehealth is
not so evident [4, 6-7]. Also most of economic analysis in telehealth is
highly dependent on a specific situation making difficult a preliminary
assessment of a particular case. For the specific situation found in
Machacalis, the use of telehealth reduces referral costs by'85,620 US$/year,
corresponding to 12% of health budget.

However, independent of the situation, important factors affecting the
economic balance are the efficiency of telehealth in reducing the number of
referrals, the number of referrals and the distances:forreferral. In this sense,
the telehealth center should provide to its-customers different tools to
resolve the case without the patient displacement, thereby increasing its
efficiency. Acting on those high-demand ‘specialties will also promote the
economic balance. Finally, it is also“clear that the savings will be
proportional to the level of isolation of the village.

Conclusion

Although the use of telehealth in“isolated and remote villages as in the
northeast part of the State of Minas Gerais has many advantages, a strong
argument to convince the municipal administrators to support it is the
savings resulting from referral that-can be avoided. In a typical village in the
poorest region of the State ofuMinas Gerais, due to the high number of
referrals and the long/distances, these savings are particularly important
because the relative high amount spent on referrals. Another important
parameter to promete the economic balance is the high efficiency of the
telehealth in reducing the number of referrals.
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Abstract: The proof of quality of services and“er products gains in
importance not only in the medical sector. To provide objective
evidence of quality more and more health care providers on various
medical fields establish quality management systems (QMS) in their
institutions. Especially EN 1SO 9002:2000 certified QMS are
widespread for instance in hospitals, doctor's practices or in companies
producing medical devices. The proof, of quality very often is a
precondition requested by principals prior to conclude a contract or to
place an order. Objective: Regarding.the evolving role of telemedicine
in the health care system worldwidesand it's claim to deliver at least
equivalent or even better quality~than the standard services it is
expected that quality and quality ' management systems are considered
already when developing products or services. Methods: A survey of
publications about telemedicinethas’been conducted on the databases of
PubMed and the Telemedicine Information Exchange (TIE) to gain an
overview of the role of quality in general and especially of quality
management systems. Catchwords in this research were "Telemedicine
or Telehealth or E-Health._or Telemonitoring™ in combination with
"Quality" and “Certification or Guidelines or Pathways or
Management or 1SO 9001" Results: Only 202 publications matched the
search criteria,. 108.of them described studies on feasibility of
telemedical applications. 72 publications described telemedical
applications established in medical care. 35 of all publications dealt
with the optimization of processes. Only 10 of them analyzed
establishedwapplications considering quality aspects. 2 different
publications described one and the same teleradiological application
certified, following EN 1SO 9001:2000. One publication described a
QMS follewing the SixSigma standard. Conclusion: A first
interpretation of the results, keeping in mind the spread of QMS not
only in the medical sector, leads to the assumption of a distortion of
results caused by the study design. In fact many publications are
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published in an early stage of development of a telemedical application.
For this reason the study focused on well established telemedical
applications. But a random research in the Worldwide Web delivered a
similar trend like PubMed and TIE research. Thus it can be assumed
that QMS still do not play a similar role in telemedicine like in other
sectors of medical care.

Introduction

Quality is defined as the conformance with requirements. This applies to
products as well as to services produced or provided by companies or
service providers respectively. The requirements are defined by the
customers themselves. In the healthcare sector, products are e.g. medical
devices or pharmaceuticals. Medical services “could be e.g. medical
examinations or (tele)-medical applications: The main services or core
processes of hospitals which in general are medical service providers are
diagnostics, treatment and rehabilitation. “The~level of quality of these
services corresponds to the grade of customer retention. The better the
service quality the more patients return to.the’hospital the next time medical
support is needed. Quality management systems include the identification
and definition of processes and their.requirements in a first step followed by
the elaboration of standard operating procedures and a continuous process
of improvement. To maintaintguality an increasing number of service
providers, not only in thesmedical sector, decide to implement quality
management systems (QMS) /to“control and improve their processes. In
Germany medical institutionsy” like hospitals, doctor’s practices or
rehabilitation centers froms2010 on are committed to implement QMS and
to improve them continuously [1]. Various types of QMS exist where the
ones following the standard EN ISO 9001:2000 are widespread in the
medical sector, not'enly in Germany. Further standards for QMS are e.g.
EFQM [2], SixSigma [3], KTQ [4] or JCAHO [5].

Objective

Telemedicine claims to be an alternative to standard medical treatment
delivering at least the same or even better results. As mentioned above an
increasing mumber of medical service providers implements QMS to
standardize and improve their processes. Against this background, it is of
interest to identify whether quality and quality management systems play a
major role in the field of telemedicine as well.
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Methods

A literature research has been conducted on the databases of the U.S.
National Library of Medicine (PubMed) and the Telemedicine Information
Exchange (TIE). Only telemedical applications established in‘medical care
where included in the analysis because QMS are irrelevant inufeasibility
studies or discontinued projects. Catchwords in thewyresearch were
"telemedicine OR telehealth OR e-health OR /telemonitoring™ in
combination with "quality” AND "certification OR guidelines’OR pathways
OR management OR ISO 9001". The term “telemonitoring” has been
selected because the monitoring of vital parameters of. elder or chronically
ill patients is a widespread service in telemedicine especially in the field of
ambient assisted living (AAL). The term “certification” is of interest as
QMS have to be certified by an independent assessor.

Results

202 publications matched the search criteria. 141 were found on the
PubMed portal of the U.S. National Library:ef Medicine. In the database of
the Telemedicine Information Exchange 61 publications matched the query.
108 publications described studies. about new applications or limited
projects. 72 publications analyzed=established applications in the field of
patient care. The topics of 22 papers were neither studies nor running
services. 35 publications dealt, with quality aspects of telemedical
applications. The papers of 20 telemedical services reported to be integrated
in patient care discussed quality aspects.

Only 2 different publications described one and the same teleradiological
service certified following"EN ISO 9001:2000. One publication described a
QMS following the, SixSigma standard which is more statistically and not
process oriented (table 1).

Table 1

PubMed | TIE total
Search criteria 141 61 202
Studies 47 61 108
Projects 52 20 72
Quality aspects all 23 12 35
Quality aspects services 13 7 20
QMS 1 1 2
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Discussion

A first superficial analysis of the results leads to the assumption that
QMS do not play a significant role for telemedicine service providers. But
that interpretation could miss some facts out. On one hand, telemedical
services could be just one part of a complex product portfolio“offered by a
company which could run a QMS including all, the telemedical’and non-
telemedical processes. But in this case it is surprising that only 2
publications of established telemedical services describe the'embedding in a
QMS. Keeping in mind the spread of QMS not only in the medical sector,
at least a few references to QMS of the publishing, instifution should be
present. On the other hand a distortion of results.caused by the study design
— QMS cover companies not services — does not explain the rare results
when performing similar random queries in the warldwide web.

Summing up the results quality management systems still do not play a
similar role in telemedicine like in other sectors of medical care or business
in general.

Quality management systems following,the EN 1SO 9001:2000 standard
can be established in almost every /company irrespective of the fact the
company is manufacturing products_or.providing services. In the field of
telemedicine 2009 the Association for. Electrical, Electronic & Information
Technologies (VDE) developed™application rules for telemonitoring[6]
basing on EN 1SO 9001:2000(in cooperation with leading telemonitoring
service providers, a promising step.for quality in telemedical care in the
future.
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Abstract: The need to develop human capacity in'the field of ehealth in
Africa has been identified by both the medical informatics and
telemedicine communities. There is a shortage ‘of-people with the
necessary skills to teach and train people in eHealth in Africa. This
paper reports the background to the development of a new model for
the ehealth capacity development, based on theconcept of developing
the capacity to develop capacity in Universities.

Introduction

Sub-Saharan Africa (SSA) faces a/disproportionate burden of disease, a
shortage of healthcare professionals and, limited funds for healthcare
provision.[1] Information and communications technologies (ICTs) are seen
as a potential means of addressingraspects of the problem: by facilitating
and improving timely health data acquisition, interpretation, dissemination
and storage; facilitating healthcare./delivery through telemedicine; and
enabling education over distance. While the potential benefits of ICT in
health appear obvious, integration of ICT in healthcare has been slow.
There are many reasons. for this in SSA, including lack of infrastructure,
high connectivity costs, “illiteracy and computer illiteracy, restrictive
telecommunication Jlegislation, lack of eHealth policy and lack of human
capacity in the field of eHealth. Internet penetration in SSA is ~4.5%.[2]

While there may beupelitical will to introduce eHealth in Africa, there are
few people trained in medical informatics or telemedicine in Africa and few
with experience iniimplementing ehealth solutions in resource poor settings.
This deficiency has,been identified by various organisations and endeavours
such as the American Medical Informatics Association's Global Partnership
Programy the . African Academic Public Health Informatics Alliance and the
International Society for Telemedicine and eHealth's basic telemedicine
training programme are attempts to address this. There is need to find new
models of eHealth capacity development for the developing world and SAA
in particular.
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Objectives

This paper reviews an eleven year experience of working towards
Medical Informatics capacity development in South Africa and sub-Saharan
Africa funded by Fogarty International Center Training Grants'and the NIH.
Drawing from this experience, a new approach built on“the ‘eoncept of
"developing the capacity to develop capacity" is outlined:

Review

Phase 1: 1999-2004

The University of Natal, and Tufts Medical Schoolin Boston, received a
Fogarty International Center Training Grant to develop medical informatics
capacity in Africa. Five students and staff were 'sent to the USA for training
at master’s level and annual training workshops were held in South Africa.
While the workshops raised awareness of medical informatics, there was
insufficient capacity and experience amongst the attendees to develop any
projects on return to their home countries. Two’conference attendees were
returned to Durban for a year to 4take ‘degree courses in information
technology, not available in their home country.

The return on investment of sending people to the US was limited as the
environments to which they returned™“were not supportive. To further
develop capacity, a part-time (coursework Masters programme in Medial
Informatics was developed for computer scientists and health professionals.
Although part-time, students were required to spend 3 weeks in Durban at
the start of each semester. Faculty from MIT, Harvard and Tufts came to
South Africa to teach some of the'MI specific modules.

What did we learn fromuthis? The needs and expectations of the health
professionals were different to those of the computer science graduates,
which caused tensions. The model of a residential block at the beginning of
each semester was ‘problematic for health professionals, as they had
difficulty being’away from work. While all health professionals expressed
satisfaction with their/ medical informatics education, their newly gained
knowledge was not .exploited by their employers.

Phase 2: 2005=2009

A second, Fogarty Training Grant was received to developing medical
informaticians to support research in the Southern Africa. The curriculum
was restructured, setting up a fulltime coursework Masters and Postgraduate
Diploma programme for IT graduates and a part-time MPH with
specialisation in Medical Informatics for health professionals. Recruiting
students proved difficult because of the shortage of suitably qualified
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graduates and the lack of career paths in medical informatics. Students from
several African were brought to Durban for full-time tuition. While
significantly cheaper than sending them to the US the model is not
sustainable without external funding.

A partnership was formed with the School of Information.Systems and
Technology (IS&T) at the University. Their graduates_complete either a
Bachelors or an Honours degree in Commerce and_IT, Nine of their
graduates were enrolled in the fourth intake. In addition;stwo of the MI
modules were incorporated into the IS&T Honours programme. Thirty
students have taken these modules, raising awareness of the M1 programme,
with eleven students subsequently entering the masters programme.

Phase 3: 2009-2013

A further Fogarty Training Grant was received to build capacity
development. Ideally students should receive MI training in their home
country, but this is not possible because of the shortage of academic
capacity in Ml in Africa. A new model based on/initial sharing of teaching
and curricula with other African Medical,Schools has been developed. It
involves educating both academic ‘staff and students, thereby enabling
partner institutions to "develop the.capacity to develop capacity”, with the
end goal being the establishment™of sustainable academic medical
informatics departments at partner institutions The existing postgraduate
programmes in MI at University of KwaZulu-Natal are being offered in a
collaborative manner to partner institutions in Uganda, Mozambique,
Zimbabwe and South Africa by-lCT based distance education using desktop
videoconferencing, supportedwby an electronic learning management
system. Staff at partner institutions will be expected to act as local mentors
and take specific modules themselves to build local teaching capacity.

The ICT distance learning model is based on 10 years’ experience of
teaching other courses by interactive distance learning in South Africa using
ISDN and IP based.videoconferencing (VC). Videoconferencing into Africa
is expensive /and/ other solutions ranging from an open source low
bandwidth desktop VC programme DimDim to Skype have been used At
times combinations/of VC technologies been used concurrently.

Discussion

This newsmodel will address only part of the far larger problem of
capacity development in medical informatics in SSA. There are several
other important aspects of capacity development that need to be addressed.
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Medical informatics is not seen as a career path. There is need to involve
local and national Ministries of Health in medical informatics training
programmes so that training and research projects are relevant and add
value to the Ministries of Health. At the same time advocacy, is needed to
develop posts and career paths in MI within ministries.

Medical informatics training is needed for all levels of health workers.
This is based on the observation of the lack of a "culturg/of data acquisition™
in many health systems around Africa. Health workers respoensible for data
gathering and capture do not necessarily understand why'they have to
capture data and why it must be captured accurately. Many also have
limited understanding of data interpretation, down to the level of not being
able to read a graph or interpret tables. Training needs to address data
capture, data interpretation, system maintenance;-system development,
research, planning and management.

There is often limited capacity and experience within governments in
developing countries to formulate appropriate/MI policy and strategies
within the constraints of small budgets. “Specific short courses need to be
developed to address this.

The problems of capacity development for medical informatics will
require many different interventions. The development of a consortium of
African Universities sharing /curricula and teaching through distance
education is one possible solution. A similar model is being explored for
telemedicine capacity developmentin Africa.

Acknowledgement

This work was fundedwby Fogarty International Center Training Grants
for Informatics Training for Global Health.

References

[1] World Health /Organization. World health report 2006: working together for health.
Geneva: WHQ Press; 2006.

[2] International Telecommunications Union. Information society statistical profiles 2009.
Africa. http://www.itu.int/dms_pub/itu-d/opb/ind/D-IND-RPM.AF-2009-PDF-E.pdf

Maurice Mars is Professor and Head of the Department of TeleHealth at
the Nelson R Mandela School of Medicine, University of KwaZulu-
Natal, where he was previously Professor and Head of the Department of
Physiology. His department initiates telemedicine and tele-education
services and he has established postgraduate programmes in both
Telemedicine and Medical Informatics. Mars serves on the joint WHO
Global Observatory for eHealth and U21 Global eHealth Policy Committee, chairs the
ISfTeH’s Education Working Group and serves on the Editorial Board of the Telemedicine and
eHealth Journal.

59


http://www.itu.int/dms_pub/itu-d/opb/ind/D-IND-RPM.AF-2009-PDF-E.pdf

A Sustainable Approach for eHealth in Emerging
Countries

S. Y. Y. D. Wickramasinghe', D. Wijethilake®, V. Dinusha’ S..Saatviga', S.
K. D. Arunathilake!, G. P. Seneviratne’, P. K. M. Thilakarathna®, P.
Mahanamahewa’, K. R. P. Chapman?
! University of Colombo School of Computing, yvonne.dilini@gmail.com
NO: 35, Reid Avenue, Colombo 007, Sti Lanka
2 Faculty of Law, University of Colombo, Colombo 007, Sri Lanka

® District General Hospital, Chillaw;-Sritlzanka

Y.
M.

Abstract: This article demonstrates how eHealth solutions can be
sustainably implemented in emerging countries based on the pilot
project ViduSuwa (http://www.vidusuwa.com), deployed within the Sri
Lankan Hospital System.

Introduction

A healthy life style paves way to.a=successful livelihood. Good health
allows people to utilize and expeditetheir natural talents and develop new
skills, leading to a well-off living. The vision of the Ministry of Healthcare
& Nutrition in Sri Lanka states “A healthier nation that contributes to its
economic, social, mental and spiritual development” [1]. Nevertheless
governments in developing regioens find it difficult to improve health
services offered to theirseitizens due to various reasons such as financial
difficulties of patients, geographical dispersion of health institutes and lack
of qualified health professionals.

The development/of Information Technology (IT) has started to bring the
human living standards into a new sophisticated era. The paperless virtual
capabilities of I'T can beeffectively utilized in Health Systems in emerging
regions. Such jinitiatives can easily address the resource anomalies enabling
a consistent service for patients irrespective of the geographical dispersion.
Usage of mobile eHealth system to support telemedicine in rural and/or in
emergency- situations had been established successfully in India, Japan, and
Russian/Federation enabling last mile connectivity [8].

Facets of eHealth Sustainability
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Sustainable deployment of eHealth solutions in emerging regions
necessitate to consider numerous factors such stakeholder interests,
technology provisions, economic conditions, legislations, etc [2].

Stakeholder Interests

People centricity plays a crucial role in ensuring the sustainability of any
IT solution. Well tailored Health Information Systems intended for patients
and health institutes provide greater incentives for/health workers to
actively contribute enabling a better service for patients [3],°[5][6].

Therefore a background analysis should be performed towerify, whether a
selected health institute is capable of applying an eHealth solution in terms
of the Health Institute staff. A sound change management’strategy should be
utilized to eliminate/reduce political resistance (of the stakeholders [4]. The
following activities can be utilized to synergize.the efforts of service
providers and staff of health institutes:

e Interviews - The consent of the head of the\health institute and staff

members can be captured.

e Questionnaires - Structured questionnaires can be utilized to
comprehensively analyze the user interest for an eHealth solution and
the level of IT literacy.

e Training Sessions — IT training._sessions can be conducted to
provide/improve the IT literacy of the staff.

o Assessments — Based on the,assessment-results, staff can be categorized
to carry out tasks pertaining to eHealth job roles such as data entry,
system administration, &tc.

e Prototypes - eHealth”solution should be demonstrated to the staff at
regular intervals to Create the feeling of ownership of the system among
the staff members;

Technology Provisions

Sustainability of ‘an eHealth solution greatly relies on its technological
features. eHealth -tools for data entry and retrieval, including voice
recognition, digital images, video clips, are some of the technological
features that could be incorporated to a Medical Information System [7].
The procurement/development and maintenance of Technological
components should be assessed well in terms of:

¢ Hardware —) Hardware should be chosen depending on the financial
provisions.for procurement and maintenance, quality of service (QoS),
effective repair/maintenance, interoperability and extensibility.

e Software — It is advisable to use open source technologies for both
system and application software as lack of financial support persists in
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acquiring and maintaining Licensed Software in emerging regions.
Architectures should be standardized, modularized and flexible.

e Infrastructure - Budgetary allocations for procurement and maintenance

of server space, internet connectivity and electricity should\be allocated.
Economic Conditions

Electronically enhanced healthcare promises to reduce costs, improve
quality and efficiency and treat more patients with the/Same resources. An
EU project “eHealth Impact” has demonstrated that eHealth can provide
enormous financial benefits — if the technology is properlyiimplemented [9].
However, the implementation and the running cost of eHealth solutions
should be given great importance in order to sustain at an‘emerging country.
The following guidelines can be followed for economic sustainability:

o Assessing the average cost disparity betweenya-patient receiving the
conventional healthcare services from=a patient receiving eHealth
services where the travel distance and the travel set to constant. The
calculated value should be a positivevalue’ in order to instigate the
eHealth solution

e Following standard procurement’procedures to purchase the hardware
equipment at the lowest price with-less'maintenance cost.

e Using open source technologies forsystem and application software.

e Using a low cost service provider for internet connectivity.

e Assessing the total implementation cost including procurement and
development costs to cheek the financial feasibility of the implementing
the eHealth solution.

o Calculating the average monthly cost estimation pertaining to hardware
maintenance, connectivity ' charges, electricity bill payment and
employee wages (optional).

The authorities of the health institutes should be able to manage the
implementation andymaintenance costs under their budgetary allocations.
Otherwise a revenue generation model should be put in place to compensate
the expenditureteSustain an eHealth solution such as charging a lesser fee;
an average patientywould incur in receiving conventional healthcare
services.

Legislations

The Legal liabilities covered under eHealth and Medical Information
initiatives through three clusters of issues: Privacy, confidentiality, and
security issues; Product & service liability and consumer protection; and
Trade and competition aspects of eHealth [10]. For example a patient may
want to know his/her legal responsibility in being exposed to the current
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medical condition and disclosing it to the rest of the world [11]. Therefore it
is crucial to implement an eHealth Policy, Terms & Conditions and
Disclaimer forms for both patients and the system users.

Conclusion

In a nutshell eHealth solutions will significantly empower health systems
in improving the healthcare services offered to patients. Sustainability of
eHealth solutions in emerging countries could be achieved:by emphasizing
on the appropriate stakeholder interests, economic/conditions, technology
provisions and legislations. In conclusion, a more healthy population
enabled by eHealth solutions would catalyze the‘development processes of
emerging countries.
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Abstract: The state of Amazonas is thedargest state of Brazil, with main
access by boat and air. Land access'is donesby few roads because of the
difficult geography and constant rainfall ‘(rainforest). Connectivity is
one of the factors that hinder access to information science and the
region, especially in the North area of-the Amazon River. Health care in
remote Amazonian isolated /populations have been provided with
support from the Telemedicine Brazil, which joined in 2007 the
regional initiative of the Telemedieine, which opened in 2004 [1]. The
program established the Amazon National Center for Telehealth and
connection points in they,counties that have had connectivity (44
municipalities with 48/ unitstef connection in December 2009). The
Center is responsible for. maintaining experts to attend to requests for
second opinion of connection points. The answers are developed and
structured based ,on the best clinical and scientific evidence. This
structure of response is called Formative second opinion, as it implies
qualification of jprofessionals and technicians of the Primary Health
Care Strategy /distributed by Family Health. In December 2009 the
Center has reached the record of 712 applications for Second Opinion.
According to the“data of coverage by Family Health Strategy, only
6.25% of the municipalities are not covered, while 21.87% have full
coverage of the strategy. Other 21.87% of municipalities have coverage
equal to” or greater than 75%. With the support of the Telehealth
Program Brazil is expected to reach full coverage of the state in 2012,
with professional and technical qualification through the Second
Opinion Formative, reducing the distance, costs and unnecessary
referrals, extending the assistance, its quality and solving in primary
health care, participating actively in the condition of fixing the health
care professional in remote and isolated areas.
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Introduction

Brazil occupies an area of 47% of the territory of South America with
continental dimensions (8514 876.599 km2) and a population of
191,480,630 inhabitants. It is the fifth most populous nation, despite having
one of the lowest population densities (21.96 km 2), with a‘concentration of
population in the coastal area. What makes this data is the“internalization of
large population and areas of vacant land primarily“in/the forest. The
country has the fifth largest in the world, with the eighth world economy
and the first in Latin American. It is in 39th place on the quality of life and
where it meets every 15 to 20% of global biodiversityywith 3.6 million km?
occupied by rainforest. It is structured by the divisionin 26 states and one
Federal District.

The State of Amazonas, despite being the largest state of Brazil
(1,558,987 km?) has only 62 municipalities, with main access by boat and
air. Land access is done by few roads in the light of the difficult geography
and constant rainfall (rainforest). Removal ofsa"patient has a high cost due
to the need of air transport in many situations and the distances to be
traveled (city of Parintins: $ 5,000.00. The city is about 369 km from the
capital. For the city of Santo Antonie.do I¢a the cost is $ 10,000.00, as it is
of 888 km from the capital in a-straightyline, and 1199 km by river). The
Amazon has a population of 3,341,096 inhabitants and a density of 2.05
inhabitants/km?, with the largestyareas of vacant land in the region and
country. Its boundaries include the South American countries Peru,
Colombia and Venezuela,

About the health of papulations, the Brazilian constitution determines this
as the right of all citizens and the duty of the state, but regional
characteristics determine many challenges to people receive quality care to
health. The strategy of the Health System - SUS, created by the 1988
Constitution stipulated,that the Brazilian population has access to public
service. This system ‘includes the centers and health centers, hospitals
(including university /laboratories, blood banks, services, Surveillance,
Epidemiological Surveillance, Environmental Monitoring, foundations and
research institutes);

The Primary Health Care (SUS) is supported by Family Health Strategy —
ESF, by teams (1 doctor, 1 nurse, 1 dentist, 1 nurse and a dental assistant
and 1 community worker). The teams made visits to a number of families.
The concern for professional and technical qualifications of the clinical staff
ESF moved the Ministry of Health to bring together the initiatives in
telemedicine in the country, thus creating the Brazil Telehealth Program,
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which has built a virtual library bringing together the applications of Second
Opinion of the Family Health Teams [1].

Strategy

The health care of the remote Amazonian isolated populations have been
provided with support from the Telemedicine Brazil in the Primary Health
Strategy for the Family, who in 2007 joined the regional initiative of the
Telemedicine, which opened in 2004. The program established the National
Center for Telehealth at the University of Amazonas State - UEA, with
support from the Federal University of Amazonas -\UFAM, responsible for
establishing connection points in the Basic MHealth™Units — UBS, in
municipalities that already have connectivity [2].

The Center is responsible for maintaining experts,to‘attend to requests for
second opinion of the connection points,»whose requests are answered
elaborately structured and based on the best clinical and scientific evidence.
This structure of response is called Formative Second Opinion, as it implies
qualification of professionals and technieians of the Primary Health Care
Strategy distributed by Family Health teams. All answers given on this form
is collected in a Virtual Library of<Primary Health Care (VHL-APS) in
which it can find direct evidence for research by the Family Health Teams,
in addition to news, themes, and shared 'documents for the core operating.
Areas of attention include, the /following themes: Dermatology,
Otolaryngology, Orthopedies, Psychiatry, Surgery, Ophthalmology,
Dentistry, Medicine and Cardiolegy:.

Connectivity is one of thewfactors that hinder access to information
science and to the regionpespecially in the north area of the Amazon River,
because of the difficulty of wiring under the river water of large current.
The Center of Amazonas signed an amendment to the tele-education project
of the University ofithe State of Amazonas (UEA) for the purchase of 50
antennas and a satellite carrier for the Telehealth Program Brazil in effort to
implemented the,connectivity. Based on these acquisitions was possible to
establish an implementation schedule of more 12 municipalities (34
municipalities weré covered by the program until September 2009, in
December- 2009y the number reached 44 municipalities).In addition to
actions /on jthe \ground, the Center for Telehealth Amazon relies on the
cooperationwef/the Navy through the Vessel Assistance Hospital Oswaldo
Cruz, with a team of 4 medical officers, 15 dentists and 2 squares
nurses/pharmacists. The ship is equipped with VSAT antenna for direct
contact with the core team on the ground and makes a schedule of 40 days
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visiting coastal communities, making calls and sending cases and images
for the Center to issue a Formative Second Opinion.

Results and Conclusions

On December 2009 the Telehealth Center of Amazonas recorded 712
applications for Formative Second Opinion, with an_average of 1.14
requests per point of Telehealth. It registered 188 tele-education activities in
the same period. This operation currently covers 157 ESFyattended by 48
points of connection in Basic Health Units in 44 municipalities. The
structured responses are presented in the form of\FAQs on the program
portal, mounted so as to also allow free access to literature relevant to
Primary Health Care (Virtual Health Libraryion Primary Health Care -
www.telessaudebrasil.org.br).

The Brazil Telehealth Program in support-of the Family Health Strategy
depends on the population coverage by/ this program to fulfill its role.
According to the data coverage of Family:Health Strategy, only 6.25% of
the municipalities are not covered, while®21.87% have full coverage of the
strategy. Other 21.87% of municipalities_have coverage equal to or greater
than 75% (Dec 2009).

With the support of the Telehealth~Rrogram Brazil is expected to reach
full coverage of the Strategy of Family Health in the state in 2012, with
professional and technical through the Second Opinion Formative, reducing
the distance, costs and unnecessary referrals, increasing the assistance, its
quality and solving in primary careyparticipating actively in the condition of
fixing the health care in remotesand isolated areas [2]. To take forward this
major will require commitment of state and municipal governments to
improve the connectivity of populations, enabling the consolidation and
sustainability of the/program [3].
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Abstract: This paper presents change management strategies utilized in
the web-based eHealth solution: ViduSuwa (http://www.vidusuwa.com)
which was implemented to provide specialized healthcare consultation
services via internet.

Introdugtion

The healthcare domain is a field,~which” constantly changes, due to
technological innovations as well as.business process revisions. Apart from
that, skilled work force is considered one of the most expensive and valued
resources in any healthcare institute. Effective adaptation to new techniques
by healthcare workers increases, the productivity of the healthcare institute
that ultimately enables the provision of a good quality healthcare service to
patients.

Change Management is-the process, tools and techniques to manage the
people aspect of changesto achieve the most successful outcomes when a
new technology or process s’ being introduced into an organization or a
system. The objective of using change management for eHealth solutions is
to assist people to“adopt sthe desired change efficiently. The sooner the
change is fully Atilized in a healthcare institute a better service would be
provided to the‘patients’in no time [1].

Background

In coming “up/ with an optimal change management strategy for
ViduSuwa, & thorough study about the existing literature was carried. This
enabled to“identify the important theories, which should be considered for
the deployment of a web-based eHealth solution. These theories include, the
Seven eDistinctive Components [3], the 5C Model [4], and the McKinsey’s
7S Model [5]. After conducting an empirical analysis by applying these
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theories on ViduSuwa, we came up with a set of activities that should be
carried out to effectively introduce a web-based eHealth solution that would
in return offer the maximum benefit to the system stakeholders.
The Seven eDisctinctive Components
When considering the human factor in this context, itiis.important to
consider the seven “eDistinctive” components, considered.to be missing in
most of the projects. The seven “eDistinctive’ components are; Need
Assessment, eHealth readiness assessment, Integration, Change
Management, Policy, Rigorous pre-planned evaldation;, Privacy impact
assessment.
The 5C Model
According to Prof. Peter Drury’s ‘eHealth in Developing Countries: a
framework’, there are five vital componentsito-be addressed when
implementing an eHealth solution in the developing countries called 5Cs
framework. The components include Context, Content, Connectivity,
Capacity Building, and Community Development. It is very important to
address every component in the frameweork in order to make this effort
successful. Each component carries a significant role in the society and if
one fails, the whole project will become-afailure.
The McKinsey’s 7S Model
The McKinsey’s 7S Model consists of the seven components Strategy,
Structure and Systems, Skills, Staff, Style and Shared Values which should
be considered in managing«change and transformation efforts within an
organization. The importance oftheSe components is:
e Strategy — In responseto changes in the external environment
e Structure - Specialization and co-ordination in terms of strategy,
organization size and diversity
e Systems - Formal and informal procedures that support the strategy and
structure
o Style / Culture - Organizational Culture in terms of dominant values and
beliefs, and nerms and Management Style
o Staff — Human Resource Management
o Skills +Distinctive competencies
¢ Shared-Values~- Fundamental concepts on which a business is built

Pilot Project

This research is in accordance with the eHealth pilot project, ViduSuwa:
A Mobile eHealth Solution for Patients living in Emerging Countries [2].
ViduSuwa was implemented in two Sri Lankan hospitals: Base Hospital,
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Maarawila & District Hospital, Dankotuwa that stresses on enhancing the
mobility of Health Care Services. Thus, ViduSuwa is designed to make
specialized healthcare services available in rural areas in emerging
countries by connecting  amedical  Consultant (whom “\would  be
geographically located in a place of his choice) with a patient in a rural
area assisted by a doctor.

Change Management in ViduSuwa

The Change Management Process utilized in ViduSuwayconsists of three
phases:

¢ Change Management Readiness

¢ Application of Change Management

¢ Re-assessing Change Management efforts
Change Management Readiness

Prior to initiating any Change Management practices, it is essential to
identify the organization and the changes,that will take place in the
organization. Hence, the business model [6].designed in the project is used
to identify and analyze the organizationakreadiness with the 7S model being
used to identify the factors of changesin‘the organization.

This would check not only the.technical readiness of an organization to
adopt a new change, but also the other factors which define how
successfully an organization could accept new changes and adapt to it.
These factors would cover the, organization’s technical capabilities as well
as the organizational provisions” with respect to integration, policies,
evaluation.

Application of Change Management

Change management strategy should be formed based on the outcome of
Change Management Readiness. We used a participatory approach
throughout the project where selected medical staff from both hospitals got
involved in decision making from the initiation to the end of the project.

This group formed the change management team. The group consisted of
medical & surgical“consultant, two heads of the hospitals, doctors and
nurses, wha.would act as change agents and Subject Matter Experts (SMES)
where they. would.provide others with necessary expertise.
Re-assessing/,Change Management Efforts

Final phase ,of the Change Management Strategy was to re-assess the
change management efforts and to identify certain bottlenecks or drawbacks
if any.

This was carried out by a series of surveys, which were collected at the
beginning of the project as well as at the end of the project. Furthermore, a
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set of interviews conducted with medical specialists, system users, and
patients to get their feedback on how they feel about the new change of the
traditional health system.

Feedback was collected and analyzed for the re-assessment of change
management effort. Suggestions and modifications were documented and
the required changes were applied on to the system.

Conclusion

The change management process adhered in ViduSuwa brought about
promising results. The system users showed a significant attitude change
towards the new system before and after the change management process
was completed. System Users were enthusiasti¢ in taking the ownership of
the system and suggesting future changes. In fact,the System Users became
the driving force behind ViduSuwa. Hence, the process can be used in web-
based eHealth applications successfully. Moreover, ViduSuwa was
accredited by both international and local award ceremonies [7], [8].
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Abstract: The project describes development of a pilot telemedicine
system for primary community health care in rural areas in Armenia.
The purpose is to establish and operate a telemedicine connection
between a primary health care facility. in remote rural location
(“Referral Site”) and a health center in Yerevan (“Consult Site”), for
provision of tele-consulting services by selected medical and surgical
specialists in Yerevan. Armenia has relatively developed primary
health care network; however, shortage of specialist physicians in rural
areas, as well as financial constraints.frequently hamper maintaining
appropriate quality of care atwcommunity levels. As a result
considerable number of patients from rural areas seek specialty health
care in large urban centers, mostlyuin Yerevan, which is associated with
significant direct and indirect costs,.and frequently results in delays in
diagnosis and initiation of “treatment. The project by Armenian
Association of Telemedicine (AATM) aims at delivering specialty
distant consultations to patientss=and primary care workers in remote
locations via usage of Information and Communication Technologies.
The project will £ utilizes existing primary care facility,
telecommunication link “and, commercial PC-based medical stations
equipped with necessary hardware and software. The pilot telemedicine
system will consist of one referral station at a community primary
health center, and\one consult station at selected facility in Yerevan.
The system will/operatethe following workflow: patient presents to the
referral site; minimum necessary data are collected by primary care
physicians with*“the/ aid of medical peripheral devices; data are
transferred to the consult site via high-speed Internet connection, both
in real-timexand store-and-forward formats; specialist reviews the data,
and consults thepatient and primary care physician on diagnosis and
management. During the pilot period and upon completion thereof, a
series of systematic assessments will be conducted, evaluating project’s
feasibility and impact on primary health care. Based on experience
with comparable projects in other countries, it is expected that the
system will allow reducing by 60-70% patients’ visits to remote
specialists, allowing timely diagnosis, improving treatment outcomes,
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increasing patients’ satisfaction and community primary health care
workers’ education, reducing health care costs, and contributing to
overall development of target rural community. Major partners in this
project are Ministry of Health of Republic of Armenia,
USAID/Armenia — Primary Health Care Reform (PHCR) project,
TMD Systems (US-based company producing telemedicine\equipment
and solutions), Union of Information Technology Enterprises (UITE),
Armenian Medical Association (ArMA), and/ Symotec (local
telemedicine producer). AATM has successfullys,.completed the
background and preparatory stage of the project,.and.is ready to begin
necessary installations to launch the connection.

Background

Telemedicine (TM) has emerged as an important tool to improve medical
assistance at the level of Primary Health Care (PHC). Tele-consultations
allow patients presenting to the PHC facility, or being managed by PHC
personnel (a family physician, a general practitioner, or a nurse practitioner)
to obtain specialty medical advice and“assistance which is otherwise
inaccessible locally. It allows to saveweosts and efforts required for
transferring patient to specialty care facility, and most importantly, to avoid
unnecessary delays in diagnosis and:treatment. No less important benefits of
TM in primary health care are_related to community primary health
workers’ practice. Direct tele-consultation between the community health
worker and a relevant hospital specialist can reduce professional isolation
and provide opportunities forseontinuing education to the community health
practitioner.

Armenia has relatively extensive primary care infrastructure and
potential. Recent efforts by.the Government and Ministry of Health, backed
by considerable suppert from external funding resources (such as USAID
and World Bank programs), have resulted in improved functionality of the
primary care system, and/better overall performance. At the same time,
community health care facilities are facing shortage of specialist physicians,
while health caresworkers in rural communities are insufficiently exposed to
contemporary means, of continuing professional development. Availability
of specialtyatele-consulting would decrease need for patients to travel
considerable distance to obtain a specialty consult, assist in delivering
timely care/to the poorest and most underserved subsets of local population,
and providencost-effective opportunity to deliver up-to-date professional
knowledge to primary care personnel in remote rural areas.

All above described makes developments of TM applications in Armenia
an especially important perspective, with significant potential to stimulate
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local primary health care systems, to overcome current inequities in
specialty health care and continuous medical education, and to tackle
present disparities between metropolitan and rural communities.

Project Goal and Objectives

The goal of the project is to establish and operate a Telemedicine system
(System) utilizing high-speed Internet connection (Cannegtion), between
one selected primary community health care facility in“rural location in
Armenia (Referral Site) and one dedicated tele/Consultation center in
Yerevan (Consult Site), capable of providing the following key features:

o Direct tele-consultations to patients presenting-in the Referral Site, by
specialists based at the Consult Site, in| the following specialties:
cardiology,  pulmonology/respiratory ~ medicine,  endocrinology,
rheumatology, gastroenterology, dermatology, neurology, general
surgery, urology, gynecology, ENT, and pediatrics;

e Tele-consultations to primary care physicians at the Referral Site
discussing relevant patients’ information and providing contemporary
Continuing Medical Education (CME) content in verbal, electronic or
printed format, where appropriatesin‘the"above listed specialties;

e Integration of presenting patients™medical data into basic Electronic
Health Records (EHR) incorporated within the System, for storage,
subsequent review and analysis,’ and assessment of the System’s
functionality and feasibility.

ProjectiDesign and Methodology

The basic operational'phase of the Project should include the following:

Setup of the Referral Sitey Primary health care facility in rural area;
Referral Station; Referral Site personnel (nurses and physician).

Setup of the Consult Site; Dedicated facility in Yerevan; Consult Station;
personnel (technical staff); available consultant specialists; scheduled tele-
consultation hours.

Setup of the Connection between the Referral Site and the Consult Site:
High-speedtinternet connection provided by the selected Internet Service
Provider(s).

Organization) Operation, Management and Workflow Control: Patients’
presentationito/the Referral Site; data collection by primary care physicians
with the aid of medical peripheral devices; data entry into electronic health
records; data transfer to the Consult Site in both real-time and store-and-
forward formats; reviews of the data by specialist physician; specialty
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consultation of the patient and primary care physician on diagnosis and
management; synchronization between the two Sites” workflows.
Assessment and Dissemination of the Outcomes of the Project: Recording
and assessment of the Project’s outcomes; reporting to\ health care
authorities, medical society, and lay public; necessary media.coverage.

Expected Outcomes of the Project

Based on experience with comparable projects in other,countries, it is
expected that the system will allow reducing by 60470% patients’ visits to
remote specialists, allowing timely diagnosis, , improving treatment
outcomes, increasing patients’ satisfaction and community primary health
care workers’ education, reducing health care costs, Jand contributing to
overall development of target rural community.

Project Implementation and Collaboration

Armenian Association of Telemediciney(AATM) — leading local non-
governmental organization in the field, completed preparatory stages of the
project, and proceeded to necessary installations to launch the Project. Our
major prospective collaborators and.supporters in this Project are: Ministry
of Health, Primary Health Care Reform_(PHCR) project by USAID, TMD
Systems (major US-based company producing telemedicine equipment and
solutions), Union of Information, Technology Enterprises (UITE), Armenian
Medical Association (ArMA);and Symotec (local telemedicine company).

Georgi V. ChaltikyanyPresident of AATM
Associate Professor of Surgery, Department of Surgery #2, Yerevan State
Medical University., Republican Medical Center “Armenia”.

Armen E/Avoyan, Vice-President of AATM
Associate. Professor of Urology, Department of Urology YSMU, Clinic of
Urology, Republican Medical Center “Armenia”.

Davit i, Gasparyan, General Secretary / Treasurer
Associate *Professor of Obstetrics/Gynecology, Head of Gynecology
Department, Medical Center “Kanaker-Zeytun”, Yerevan, Armenia

Ruben H. Hovhannisyan,
Associate Professor of Urology, Department of Urology YSMU, Head of the
Adult Urology Service, Arabkir Joint Medical Center, Yerevan, Armenia
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Public Health Awareness in a Closed Work
Setting: Can SMS Text-messaging build on the
Current Communication Media Strategy
Progress?

Hajo van Beijma®, Barbara Addy?, Bas Hoefman®
Text to Change, Reinaert de Vosstraat 13, 1055 CGl=/Amsterdam, The
Netherlands. hvanbeijma@texttochahge.com
“Health Initiatives for the Private Sector (HIPS) Project, Kampala, Uganda.
baddy@emg-hips.com
*Text to Change, Reinaert de Vosstraat 13, 1055 CL/Amsterdam, The
Netherlands. bhoefman@texttochange.com

Issues

Text to Change together with HIPS, ‘Wganda conducted an mHealth
project whose major aim is to work with-the’'Uganda Business Community
to increase access to health information and services for employees, their
families and surrounding communities.

A need was realized to explore a strategy that utilizes mobile messages to
disseminate health messages as a,way/of addressing most of the barriers to
information access among/the various groups. The program aimed to
explore whether SMS text messaging can be used as an effective means to
improve communication’and disseminate information between workers and
employers. Between Junevand, September 2009, HIPS, Uganda partnered
with Text to Change”(TTC) a communication agency to develop and pilot
the first work place based SMS mobile messaging program in Uganda. The
program was piloted-in, three companies, 1. Kinyara Sugar, 2. Kakira Sugar
Works and 3. Kasese -Cobalt Company Limited (KCCL).

Programme Description

Mobile telephone numbers of those interested in the program were
collected’with the help of peer educators and built into the program. These
individuals/received messages at the start of the program. If one wanted to
opt in or out of the program, he or she would simply type in “Kakira yes” or
“Kakira stop” respectively then send to 8181.

Messages were accessed on a variety of networks such as MTN, ZAIN
and UTL. The messages focused on Medical Male Circumcision, Family
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Planning, HIV Counselling and Testing, HIV discordance and Being
Faithful.

Text to Change developed the communication platform and translated the
messages.

Lessons learned

e The findings of this project suggest potentialuse of SMS text-
messaging at workplace

 Employees can respond to their messagés while working so
company time is saved.

* Information on service outlets like outreaches”can be received
promptly through the SMS strategy.

*  SMS messages help to reinforce information.already received from
other communication approaches.

Next steps
e HIPS and Text to Change will expand the program to reach eight
companies
e The framework will be revised=so that respondents get automated
answers

e There will be greater mobilization especially the women whose
participation in the pilotiphase was low.
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Telemedicine Projects: An Essential Need for
Developing Countries

Sujata Warrier
N. G. Acharya and D.K. Marathe College, Subhash Nagar, Chembur,
Mumbai, India
Department of Sociology, University of MumbaiyIndia

Abstract: This paper aims at reviewing the urgent need of cost effective
programmes like telemedicine project in the/developing countries. The
telemedicine projects can be implemented as a part of public health
programme. The telemedicine projects undertaken by Narayana
Hrudayalaya and Rabindra Nath Tagere International institute of
cardiac sciences (RTIICS) Kolkata, Amruta hospital Kochi, All India
Institute of medical sciences New Delhi, TTata Cancer Research Institute
Mumbai, can be the model of telemedicine projects being undertaken in
India.

Background.of:the Problem

Health is considered as a main.responsipility of the state thus health of the
people is usually taken care of by the govt. of that particular state of the
nation.

In India although many public health care programmes were undertaken
under the British rule, of course, we did achieve, but it was quite less and
not as per the expectation. The beneficiaries were a few middle class and
the upper class. A large proportion of people who lived in villages and
remote areas could not-get much through these health programmes. Family
Planning Programme, Moather and Child Care Programme, Epidemics
Control Programme and.many other environment protection programmes
were undertaken by-the India’s public health department. In spite of all
these measures good /health is a distant dream for many in developing
countries like India.’On one side we have displays of high Tech medical
care and usewof state of art medical Technologies in five star deluxe
facilities/ These facilities are available but they are utilized by the minority
rich, upper/class who stay in urban areas. On the other side we have poor
who cannot afford good health care. Despite several growth oriented
policies adopted by the govt., widening economic regional and gender
disparities are posing challenges for the health infrastructure, medical
manpower and other health reasons.
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Meeting of the Health Challenges by using Telemedicine

IT Revolution, the introduction of ICT and the phenomena of
globalization have changed the entire work setup of various organizations.
The introduction of ICT (Information and Communication Technologies) in
health has been a great boon for the patients of remote/and inaccessible
areas of the world.

Telemedicine in India

The escalating health care cost and the challenge of, taking modern
Medicare to all rural and remote areas is possible only. with this type of an
electronic revolution in health care. Asia heart foundation and Narayana
Hrudayalaya has made use of information and,communication revolution
under the leadership of various state govt. to provide specialty healthcare
services in various remote and rural locations in India and other developing
countries. These two organizations have partnered with the supportive govt.
of West Bengal and Tripura, a remote hilly state”in the north eastern part of
India and the govt. of Karnataka which is located on the western edge of the
Deccan plateau.

About 14 hospitals from different areas of Karnataka have been linked up
with telemedicine networking of=Narayana Hrudayalaya. Similarly govt.
hospitals of Siliguri and Bankura are ¢connected with Rabindranath Tagore
International institute of Cardiae, sciences in Kolkata. The telemedicine
offices of both the super specialty health centers are working 24x7. The
telemedicine networking ‘ofwboth the hospitals come under the umbrella
team of Asia heart foundation.

Dr. Devi Prasad Shetty popularly known as “The Electronic Doctor” and
“King of Hearts” is-the chairman of Narayana Hrudayalaya. As on today
about 84 Hospitals from district and taluka levels across the country and
many others from the.rest of the world have been linked up with the
services of Narayana Hrudayalaya and are availing the services totally free
of cost. Video conferencing is arranged between the patients of remote areas
and the experts of, super specialty health centers. The general physicians
from the govtahospitals coordinate the discussions.

Findings of the study

The sample consisted of cardiac patients.
Socio-graphic Features of the Telemedicine Patients
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About 75% of the patients under study were married and belonged to the
middle and higher age group. About 62% belonged to the age group of 51 to
80.

Level of Satisfaction

Majority of the patients were satisfied with the .telemedicine
consultations. No one complained of any communication_gap between the
patients and the Doctors of super specialty health centre. From the sample
under study 54% of them did not go for any kind of treatment to any other
Doctor for their health problems. They felt a sense of closeness and said
could express themselves freely with the Doctor. Majority jof them felt that
telemedicine should not be replaced by any ,other kind of treatment /
consultation.

Affordability

Telemedicine services are found to be affordable. Majority of them said
they could easily afford this type of consultation.

Telemedicine Satisfies the Emotional Requirement of the Patients

The patients felt very close to the Doctors,even though they were very far.
The patients from the remote areas could_not believe that they were talking
to the Doctor from city.

Telemedicine Helps in Culture and Knowledge Enrichment

Most of the Doctors who were interviewed said they gained knowledge.
According to them telemedicine helped them to perform extra ordinary
tasks. Doctors, Nurses or anybody else could enhance knowledge with the
help of telemedicine.

Bridging the Digital Divide

According to all the ‘Doctors, Technicians, Directors of Health under
study, Telemedicine bridges the digital divide. The patients had never used
internet in their life before using the telemedicine facility. Telemedicine
made the people to come closer to the city dwellers.

Telemedicine Helps,in Disaster Management

Many serious patients have been handled during the natural disasters with
the help of telemedicine.

Community Bevelopment and Nation Development

According towall the Doctors under study, telemedicine is great
communities reach activity. It can bring about community development and
nation development.
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Reaching the unreached

All the cardiac care units (CCU’s) of the remote ends are located in the
areas which are far away from the main city. In such places where there are
no good hospitals, the patients get good diagnosis and reliable treatment.
Create Employment Opportunities

According to the Doctors and Technicians under study Telemedicine
activities create more job opportunities in the health carg setups.

Conclusion

Thus | would like to say that in many developing.countries like India, it
may not be that advisable to open many new-hospitals in villages and
remote areas but telemedicine connectivity will bring the city, village and
remote areas close to each other. It will “save” unnecessary health
expenditures. It will encourage public private-partnerships. It will also bring
the Academicians, Doctors, policy makers and the common people to work
together for the noble cause of good health., Thus/l emphasize on the urgent
requirement of telemedicine projects in'the,developing countries.

Sujata Warrier is a Seniorslzecturer from N. G. Acharya and D. K.
Marathe College, Mumbai. | am taking the lectures of Foundation
Course in this collegessince™last 21 Years for the students of First Year
B.A / B.Com / B. Sc and Second year B. Sc students. Presently | am
doing my PhD Work on Social Implications and Functions of ICT
(Information and Communication Technologies) in public health under
the guidance™of Dr. B. V. Bhosale, Reader, Dept. of Sociology,
University of Mumbai, India. | am working on Karnataka Telemedicine
Project for-my PhD. | am handling the health centre of our college.
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Telemedicine Solutions in Tanzania: Experiences
on How to Overcome Barriers for Successful
Implementation

Nicolaas P. Moens
Int. Institute for Communication and Development (11CD), www.iicd.org,
P.O. Box 1586, 2502 AN, The Hague, The Netherlands, nmoenhs@iicd.org

Abstract: Telemedicine is of tremendous importance in/a world with a
scarcity of health workers and increasing demands*on the health care
system. Three major problems are barriers to its, wider use: 1) the
integration of telemedicine in current practices; 2),the development of
an appropriate business case; and 3) scalability These barriers and the
way to overcome are discussed based-on the experience with the
development of telemedicine in Tanzania, followed by an explanation of
how a participatory approach contributes to eHealth strategy
development.

Introduction

Information and communication, téchnology (ICT) is able to deeply
influence a data intensive sector like health care. But the number of
successful pilots in Sub-Saharan Africa is limited and scalability is a
problem [1]. In this papery/experiences with developing telemedicine in
Tanzania are shared.

Approach to eHealth

A definition of eHealth is “Systems of human and technical component
that accept, store, process) output and transmit digital data in support of
health care both at the local site and at distance”.

Recognizing ICT,applications as socio-technical constructs, makes clear
that particularlysin a development setting, the traditional information
systems approach lacks explanatory value). Therefore, it is important to
“construct’”“lecal ICT applications. This is conceptualized as generating
ICT-based innovations in the local context.

IICD/elaborated the Round Table (RT) process as a participatory and
multi-stakeholder process to generate locally owned ICT applications that
are relevant for development. The RT process lasts four to seven years. The
ideal-type currently consists of three development cycles: (1) participatory
multi stakeholder workshop to generate annotated ideas for prototypes of
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ICT applications relevant to local needs, (2) capacity building, formulation
and implementation of ICT applications including user feedback and (3) the
integration of the ICT applications at organizational and sector level. The
RT process is an operationalisation of Constructive Technology Assessment
and proved effective [1].

The Telemedicine Project

Telemedicine was one of the themes identified during the, RT workshop
on ICT for health organised by the Tanzanian Ministry of Health and Social
Welfare (MOHSW) and facilitated by I11CD in February 2005. At that time
the Evangelical Lutheran Church in Tanzania (ELCT) was interested in this
field, but first concentrated on health managément information systems.
ELCT owns 23 hospitals, 5 paramedical institutions,-0ver 160 dispensaries
and health centres in mostly rural areas withfew doctors.

In 2007, ELCT started a small (Euro 100,000)\telemedicine project with
the support of 11ICD and the financial assistance of CORDAID. Its main aim
was to enable medical doctors to address'special cases, for which they have
little time and lack knowledge. The project started with an easy to use tool:
iPath [7]. iPath is a platform for sterage“and forwarding content and uses
limited bandwidth. Doctors from_participating hospitals received training
and were equipped with cameras in order'to make use of the new tool.

Evaluation

The project was evaluated after”18 months. By that time 39 hospitals
participated in the project-(100:medical workers) and 333 consultations had
been made.

The outcomes showed that'most respondents consider telemedicine to be
useful. Of the doctars 43 % used less than 10 minutes to make the history
and questions, 43 % between 11 and 20 minutes. But a limited group (18%)
used iPath daily. The majority used it weekly or monthly. Digital photos
were widely used/and considered to be helpful and even essential for
radiology, cytology and dermatology. Almost all users (93%) were satisfied
with the time for receiving answers. Most were also satisfied with the
quality of-the answers. Despite the good results, only half of the hospitals
adopted/some form of telemedicine in the regular practices.

Against expectations little use was made of available medical materials
for reference both off-line and on-line available. What did happen though,
was that llessons learnt where shared with other health organizations. To
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support this learning the ELCT, IICD and CSSC established the National
Telemedicine Platform.

Analysis and Way Forward

Telemedicine is an ICT based innovation in the Tanzanian context. For a
proper analysis of its success the diffusion theory of innovations of Rogers
[2] distinguishing five aspects influencing the speed of diffusion is
interesting to use:

1. Perceived relative advantage to whatever it'replaces;

2. Compatibility with existing values, behaviour, Structure etc.;
3. Simplicity; can the innovation easily be.understood;

4. Its usability for try-outs;

5. Visibility of the effects of the innovation.,

The telemedicine project scores well. on(4) and (5). Simplicity (3) is
already more difficult if the technical environment poses problems for the
organization of the working place and procedures. Skills also play a role.
The perceived relative advantage- (1) only works out in terms of
professionalism like patient caremand’ continuous learning. However,
professionalism is a challenge. The perceived advantage is negative in terms
of income and work pressure. Compatibility (2) is also less easy fulfilled. It
requires openness to inngvation and the ability to redefine status and
position with regard to telemedicine.

Based on these experiences, three lines of action were developed:

e To make a. further” differentiation between (1) consultations
between medical doctors, (2) consultation between a hospital and
the clinicsithat relate to it and (3) provision of services like
radiology.

e To analyze the existing barriers and obstacles.. Problem analysis
was followed by a brainstorm about possible solutions. For
example @) to stimulate the integration in work practices, to use
group . sessions for sense-making with technology, to deploy
respected coaches that assist in developing the competences to
make best use of telemedicine; b) to allow billing for telemedicine
consultations, to negotiate with insurance companies, to lobby with
government for inclusion of telemedicine in the financing
mechanism and by searching for certification; c) to strengthen
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competition by making patients / communities more aware about
the potentials; and d) to include telemedicine in education.

e To integrate telemedicine in the eHealth strategy.

In conclusion, telemedicine is a radical innovation with high potential,
especially in a resource scarce setting. Like most innovations;sthe price-
performance is low in early stages and hence most practitioners disregard it.
But as the socio-technical configuration evolves, cost/lowers, critical
support is gained among decision makers; it will becomespart of health care.
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Wellness — Disrupting the Healthcare Ecosystem

Luke Rajkumar
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Abstract: This paper highlights the roles of traditional and new
Healthcare entities where emergence of wellness.is disrupting the
operations of stakeholders in business and IT enablement areas. The
emphasis lies on the eHealth technology platforms to address the
challenges of this wellness disruption.

Introduction

Healthcare Ecosystems are in many cases-unique to different geographies.
The roles played by these entities while at philosophical are level similar,
may be different across varying scales depending on federal controls and
dominant market trends.

All the Healthcare entities ultimately_ provide services to individual
human beings. One of the underlying“reasons for causing distress in most
Healthcare ecosystems is the perception-of these entities of the consumer of
Healthcare services. The striking note here is the similarities of such
perceptions across the globe, a quick look at a consolidated view:

e Medical Care Providers= Patient

e Funding Mechanisms, ~~Members, Citizens, Customers, Users,

Insured, Payee, Enrollee

e Drug Manufacturers'& Discoverers — Consumer, Subject, Patient

¢ Medical Device:Manufacturers — Customers, Patients, Consumers

The moot point fis that\all these perceptions are internal looking. The
paradigm shift that is.happening is driven by the need of the consumer for
these services akaythe individual human being. None of us want to be
treated for any ailment; pay money for any or such treatment either directly
or through taxes, Consume drugs related to medical recuperation or use
Medical deviees for such treatment.

The stakeholders of the Healthcare Ecosystems are grappling with fitting
Wellness, within their gamut of operations. The first disruption that has
emerged is that an entire new set of Actors have joined the Healthcare
Ecosystems in different geographies. These include Fitness centres,
Coaches, Alternative treatment, Spiritualism and far more.
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This disruption is multiplied by enablement ancillaries that have a direct,
quick and pervasive influence on the consumer. These enablers include
Information Technology, Communication Channels and of course the
Internet.

The humongous availability of Information and the continued drive to
amass more is driven by the capabilities to connect and analyze from
multiple perspectives. The first impact of this conundrum shift is just being
seen, the turf war is heating up. We are beginning to seée as‘to how the roles
of the entities in the ecosystem are changing.

e Health Insurers are embracing Wellness as. means of prevention
whereby the frequency of visits to care providersiare reduced, and the
length of contact shortened. And as meahs to achieve this they are
revisiting their Network relationship, hiringsmedical professionals and
partnering with the New Actors

e Technology companies are moving beyond the roles of Enablers, they
are publishing content, analyzing information, setting up collaboration
platforms all with an intent making the.consumer “smarter” thereby
changing the elective and Wellness related decision making processes

The need to examine the Wellness~Disruption is immediate; else the
process of healing the fractured Healthcare ecosystem is going to be
hampered by creation of new silos. The first step to prevent the creation of
such silos is to focus on=IT strategies that allow for remote care,
TeleHealth/Telemedicine and communication to seamlessly to converge and
allow for creation of interoperable systems.

Technology — An Enabler

Technology must be leveraged to provide scale, reduce errors and
seamless interoperability to address the paradigm shift of focus from
Sickness to Wellness.

Telemedicing,and/or)eHealth infrastructure facilitates the same. Home-
based projects encounter barriers of cost and inadequate infrastructure.
Health careadvocates must work actively in the federal, state, and local
public and private/sector levels to address the shortcomings and develop
cost effective partnerships with other community-based organizations to
build network /links to facilitate telemedicine-generated services to the
home, where the majority of health care decisions are made.

The major push in designing, planning, assessing, configuring, treating,
monitoring and promoting wellness programs is to improve Health
Outcomes, Productivity, Lower the cost of health expenditure and
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ultimately reduce health utilization. While promoting Health and Wellness
initiatives/programs a Consumer Engagement Framework alongside
Telemedicine or eHealth infrastructure with Patient Centered services is

needed to bring Care to Individuals/Groups.
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Fig.1. A Typical Architecture of eHealth & Wellness Applications

Fig. 1 depicts an eHealth®yand/ Wellness application Architecture
Reference [1] which could bethe backbone for addressing Consumer centric
Wellness solutions. Such collaborative application frameworks are designed
to provide scalable and/versatile” infrastructure to support communication
between a Consumer/(S)yCare Provider (s), Funding agencies, mobile
devices, medical deviees and back-end servers and network information.

The framework helps to address some critical issues in the complex
patient encounter system/ like flexibility, seamless metadata and data
transmission, and interoperability among a number of disparate systems.
Like any application, such a framework may face challenges in terms of
plans for data capture; storage and transmission; and issues such as handling
variable APIls and the utilization of clinical standards. And then the question
arises whether“any cost-effective framework utilizing user-friendly and
interoperable-mobile applications can be devised and adapted for the health
and wellness,domain?

A case example involves ECG measurement wherein data from the
monitoring device is sent to an application residing on a central server and
massaged into desired formats and standards for either live or offline
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interpretation by a cardiologist, who reads the report in the context of the
patient's medical record and returns his/her analysis to the application.

The details of the test, its transmission and its outcome are recorded with
the necessary clinical standards and made available as part‘of the patient
record which in return help the care provider to plan, design, configure,
float specific wellness programs and monitor the patient closely.

The Applications can range from monitoring a person’s heart rate while
working on the treadmill in a fitness club to transmitting a patient’s
telemetry reading to a nurse via internet. There is a wideyvariation in terms
of clinical conditions that can be monitored, how often|they should be
monitored and whether they should be monitored real'time-or periodically.

In this model, the patient requiring care maybe at a remote location,
typically at home from where he/she can connect to a,wide range of home
care applications which send relevant data to the central server. This central
server is in turn accessible to the referring physician who can remotely
monitor and diagnose the patient. Data exchange is done using standard
communication protocols like HL7 Reference:[2]

The action expected from the physician‘as a result of such monitoring is
to make a clinical decision on whether_the patient requires immediate
hospitalization, urgent doctor visityzeontinued monitoring. The judgement
on which patients can be put into.a centinuous remote monitoring mode
instead of hospitalization is also the prerogative of the physician. For such
types of models to get operationalized changes to the format of interaction
between patient and provider is necessary. Homecare applications are
positioned to become a source of-data from both the Electronic and Personal
Health Record. These instances,are enabling care to patients at their door
steps. Such web enabled, applications allow the Patients to access and
updates their PHR irrespectivesof their geographic locations.
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Abstract: Remote Access for Health/Professionals (RAHP) is a
collaboration between a aroup of health professionals in the United
States and a network of hospitals in East.Africa. which seeks to utilize
ehealth solutions to improve health. care services and provide
educational support for health professionals. The proiects of the RAHP
have demonstrated the uniaue challenaes and opportunities of utilizina
telemedicine solutions in the context of developina countries. Our most
successful initiative is a reaional telepatholoav network established
between 4 hospitals in East/Africa. one of which is a tertiarv care
university hospital. another is a larae citv hospital and two smaller
community hospitals. with limited.access to specialtv services. With the
utilization of multiheaded microscopes. diaital cameras and the iPath
online platform. the telepatholoav proaram has areatly improved the
diaanostic capacitv and educational opportunities of the hospitals. The
success of this proaram,has demonstrated that a successful. effective
and affordable telemedicine/proaram in the developina world can be
established with simple eauibment. a user-friendlv online platform. and
committed partners. Simulataneouslv. the RAHP attempted a medical
education proaram.. providina asvnchronous modules for health
professionals which were not successful for a number of reasons.
includina inadeauate, internet connectivity. lack of local monitorina.
and limited relationship between the students and teachers. For
hospitals in the developina world. telemedicine can help fill critical aaps
in diaanostic. abilities and provide much-needed educational
opportunities for isolated health professionals. However. successful
initiatives /must take into consideration the unique challenges of
working in‘resource-poor settings.
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Introduction

Given the global shortage in the health workforce, emphasis needs to be
placed on enabling the existing workforce to perform better4 Training for
the health workforce can be provided continuously, intermittently or
through distance education [1]. The latter is known to/improve clinical
skills, attitudes and confidence and is particularly useful in‘reaching isolated
professionals in resource-poor settings [2]. Remote Access for Health
Professionals (RAHP) seeks to utilize eHealth solutions,to improve health
care services and provide educational support for health professionals in the
developing world. Comparison of the RAHP telepathology and medical
education programs illustrates the unique challenges and opportunities of
utilizing telemedicine solutions to provide remote support to health care
workers in developing countries.

In particular, the practice of pathology in"the developing world presents a
number of challenges in terms of limited resources, shortage of trained
personnel and limited continuing education programs [3]. As a pilot project
in the area of pathology, RAHP established a telepathology program
between a hospital in the United States (US) and one in Tanzania, a country
of 38 million served by only 15 pathaologists, with extremely limited access
to ancillary diagnostic testing.

Opportunities for continuing education are limited for health care
providers in developing countries..” To address this need, the RAHP
developed a distance education)program to provide 3-week courses to health
care professionals using asynehronous threaded discussions online.

The experiences of these 2 programs highlight critical factors that must be
considered in designing effective eHealth solutions in developing countries.

Materials and Methods

For the telepathology.pilot program, a multiheaded microscope and digital
camera were donated to an 80-bed Tanzanian multispecialty hospital with
an average of 800ypathology specimens per year. Two local pathologists
were given, onsite, training on image acquisition. Static images were
uploaded to the.iPath telepathology server. Pathologists in the US reviewed
images and-posted responses on the website. After 1 year, the project was
expandedsto include 3 additional hospitals in Kenya (including a tertiary-
care university hospital housing a pathology residency program and an
oncology unit) affiliated with the same health care network.

The medical education program was designed using a customized online
platform for asynchronous, threaded discussions. Physicians working in
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academic medical centers in the US were recruited to conduct online
courses for a minimum of 3 weeks. Course participants worked at an urban
hospital in Tanzania and included resident physicians enrolled in a graduate
medical education program and nurses. Residents were instfucted by their
program director to spend 1 hour each week logging onto.the website,
reading the assigned material and participating in the threaded discussion.
Three courses were initiated, 2 for residents and 1 for nurses,

Results

During the initial 5 months of the telepathology ‘pilot program, 15 cases
were submitted for online consultation in several’subspecialty areas. Static
images enabled a complete or partial diagnosisiin 12 cases (80%). Among
the 8 partially diagnostic and 3 non-diagnostic ‘casesy factors precluding a
definite diagnosis included absence of confirmatory immunohistochemistry
or flow cytometry, technical artifacts and' non-technical issues. Responses
posted to completely and partially diagnostic cases included a diagnosis,
discussion of the differential diagnosis, ‘and publications about the entity.
Upon expansion of the program, the“number of cases posted more than
doubled, from an average of 3 to, 7=per'month. Local pathologists have
commented on cases originating from, other hospitals and occasional
challenging cases in the areas /0f tropical medicine and infectious disease
have been posted for purely illustrative purposes. In addition, the 5-headed
teaching microscope installed,at the tertiary care hospital is used daily for
intra- and interdepartmental.teaching conferences.

Among the 3 courses-offered in the medical education program, 6
residents participated during the'first week of the course on chronic cough.
By the second week,only 3 residents remained and by the third week, no
participants were left. The\second course covered the basics of chest X-rays
and initially had 8 residents participating, which dropped off to 3 residents
in the second week, The third forum, targeted at nurses with several of the
residents participating, had 9 participants during the first week. This waned
to 2 nurses during the'second week and none during the third week.

Discussion

The RAHP telepathology program has demonstrated that a successful
telemedicine, program in the developing world can be established with
simple equipment, a user-friendly online platform, initial onsite training,
committed local partnerships and ongoing technical support. We found
that, despite the absence of a real-time interface with dynamic whole-slide
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imaging [4], static digital images can adequately provide both diagnostic
and educational support to pathologists practising overseas. Based on our
pilot study, factors precluding a definite diagnosis are mainly technical and
may be overcome by additional training or building local capacity for basic
ancillary testing. Our telepathology program illustrates. that providing
academic medical centers in the developing world with teaching equipment,
such as multiheaded microscopes, may foster greater collaboration among
different specialists within the same hospital. In addition, giving affiliated
health care institutions access to shared technology/can lay the foundation
for a regional diagnostic support network.

In contrast, the RAHP medical education program~demonstrated the
inherent challenges in providing educational support from a distance.
Despite adequate computer access, well-developed courses, clinically
relevant topics, motivated faculty and an jnitial burst of enthusiasm from
participants, all 3 forums were abandoned when ‘participation dropped off.
Several reasons were cited in discussions with senior personnel at the host
institution, including slow internet connectivity, lack of monitoring and
enforcement by supervising physicians, and conflicting patient care
responsibilities. Students were alse=only minimally accountable to their
teachers, as the participants and faculty-met for the first time online.

Seeking low-cost, effective means of ‘providing educational support for
isolated and inadequately trained health care personnel is essential as we
seek to address the global shertage of human resources in health care. The
RAHP telepathology program -demonstrates the opportunity of providing
meaningful diagnostic and educational support to vested partners with
simple hardware and software.” The RAHP medical education program
highlights the importance of ensuring robust internet connectivity, a locally
driven system of monitoring, and personal relationships between students
and teachers, all of which may provide greater assurances of success.
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Introduction

The use of information and communications./technologies (ICT)
complements other Information Education._and Communications (IEC)
campaigns designed to reach youth. The same technology resources: e-mail,
CD-ROMs, listserves and the World Wide Web that can link HIV/AIDS
/STI, educators around the world, alsosholds great promise for reaching
youth, who typically embrace the use-of thejtechnology for entertainment,
learning and communication when given.access to these resources.

Several recent reports have provided highlights on the use of ICT to
combat HIV/AIDS/ STI.

Objectives

e To promote campaign/and_education on
AIDS / STI

e To promote the use. of the technology
among young people, as‘interchange form,
breaking with /the existing prejudices
around these methods

e TO increase /participation of youth and
youth-led organizations in ITU’s regional
and global activities

e To incrgase theypossibilities of the young people to like agents of the
development,in'the communities.

Picture 1: Education in
Indigenous People

Beneficiaries

o Schools inrural and urban areas who have access to the internet

o Networks of HIV-positive people

o Specific information on characteristics of the beneficiaries will be
collected and compiled as part of the documentation.
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Challenges

ICT has the

potential for

‘legpfrogging’ in

developing

= Sy ; countries to
Picture 2: ICT in the Picture 3: Sexual accelerate the
Universities education development of the

young as well as of

adult generations,
to empower them to access and to use information, which was for long a
barrier, to learn faster and eventually to stimulate local/entrepreneurship for
the benefit of their local communities. Hopefully, early linkages between
the impact of investing in the livelihood development of young people
through empowerment and education can.be demonstrated, thus lowering
the HIV/AIDS / STI, infection rate among young people through economic
empowerment of the youth. In order4o decrease their risk of AIDS / STI,
infection today, it is essential that youth receive education about HIV,
obtain condoms and clean needles"when needed, and have access to health
and rehabilitative services.

Conclusion

e The effective use of /she) technology would have to contribute to
reinforce diverse forms of/youthful participation. Special measures will
be due to adopt to connect to the young people in rural regions,
considering that the fastyadvances in the matter of wireless technology
have done possible to surpass to a reasonable cost the physical obstacles
that represented the distance and the topography, and that during long
time limited. the,-development of the infrastructure of the
telecommunications, in the rural regions.

o It would haveto_be centered in increasing to the campaign in schools
and universities. /It is urgent to enable the professors and to grant
technical and pedagogical endorsement to them.

o To harness the educational directors and, the development of materials,
resources that promote the active participation in the educative space in
the prevention of HIV/AIDS and that are generated within the
framework of the education.

o It is essentially tried to conform human networks, with the support of the
Tics that motivate and harness, in dynamic and systematic form, the
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interaction between the people, who fortify the generation,
dissemination and exchange of information and knowledge based on the
professional objectives, institutional and social in each context in
individual

e Is indispensable to generate the bases for the
establishment of strategic alliances between
the public institutions and participant
organizations of the civil society with a view
to the implementation of joint initiatives or to :
the collaboration in concrete actions in Picture 4: Work
strategies for the prevention of HIV/AIDS in Group
the region doing use of the ICT.

e The adoption of measures would be due to encedrage to facilitate the
access to the Internet and to increase in-general the knowledge of the
ICT.
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Abstract: Health care workers have indicated/the need for an
autonomous mobile solution that would,_enable access to the latest
medical information for lifelong learning with,low cost material and to
exchange field cases with peers through'social media.

We hereby present a mid-term evaluation of an innovative approach to
healthcare workers’ training with/utilization of mobile technology as
personal learning environment in the field of HIVV/AIDS care in Peru.

Introduction

Many developing countriesiare moving towards the use of distance
learning programs, avoiding peripheral health stations being left unmanned,
because of health care workers studying out of stations, for short or long
training programs: mobile technology offers a unique possibility to reach
these workers at the point of care and even out in the field [1-3].

In order to facilitate. physicians involved in HIV/AIDS care in Peru to
access the state-of-the-art in
HIV treatment and, care the
Institute of Tropical Medicine
Alexander von', Humbeldt in
Lima (IMTAvH)%wand the
Institute of Tropical Medicine
(ITM) in, Antwerp set up in
2008 an educational mobile
platform “allowing access to
the latest medical information

CLINICAL MODULE

for  continuing  medical Figure L Flow of each CME module
education (CME).
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In the conception of this training program we developed a set of learning
scenarios (hereinafter called ‘clinical module’) simulating interactive
clinical cases which are adapted to mobile devices and sent to physicians
working in different HIV clinical stations in Peru (Figure 1).

Methods

Program description

Out of 24 Peruvian Department Capitals, 20 were involved,in the previous
years with an IMTAVH in a distance learning project, which started in 2004
having as aim the scaling up access to antiretroviral treatment in Peruvian
peripheral regions.

All those facilities, where almost 70% of the total HIV-patients can get
free treatment, were involved in this mLearningupilot project, which has
taken place during the whole year 2009. The health centers in the
Department Capitals are run by medical doctors and staffed by 5-10 health
care workers as social workers, counselors;and data clerks.

Individual smartphones (ten Nokia N95:and ten iPhone) equipped with a
portable solar charger were used by twenty physicians based in these 20
urban and peripheral Peruvian HIV,clinics.

The didactic material consisted in~3D animation on a specific topic,
critical reading, module discussion and revision, together with the suggested
readings which were distributed along the timeline of the clinical module
discussion. Learning outcomes of“the acquired knowledge were tested
through

web-
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A functional stable platform (MLE Moodle) was offered to support the
learning events, tracking students’ progresses over time. The platform also
functioned as a forum for participants for peer-to-peer learning within a
network of experts to assure content quality.

Evaluation

A mid-term evaluation was performed in December 2009 and consisted of
users’ satisfaction surveys, through a standardized anonymous
questionnaire, focus group discussion and informal feedback with the help
desk.

The users’
satisfaction surveys
sought to gain
feedback on quality
of the tutorials,
usefulness of the
information,
applicability to the
daily context of HIV
treatment and care;
the focus group
discussion sought to
identify general
barriers to  the
program adherence;

and informal

feedback from the 2

responsible of the » WiPhone
he|p desk gave il Mokia NS5
information  about

the technical v

difficulties Figure 3. Use of applications according to
encountered in mobile device

implementing,  the

program.

Out of, 20 participants, 18 returned the questionnaire; the medium one of
age of the participants is of 48,5 years (range, 34 - 55 years), with a median
of 6 years experience in treating HIV patients. The previous knowledge of
the participants in the use of the different applications is shown in Fugure 2.
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Results

The educational strategy of mLearning has been considered overall
positively by the participants. The advantages indicated by the participants
are many, being the most important portability of the equipment and easy
access to the educational content at own space and time. Thetopics covered
by the program have been graded as pertinent to the daily:clinical practice
and very well thought.

The overall satisfaction of using iPhone or Nokia N95, expressed by the
participants was generally greater for iPhone: [ access to Skype and
Facebook has been more complicated for the NokiaiN95.users (Figure 3).
The main problems indicated by the Nokia N95 users\were: screen size of
the equipment, the keyboard and the quality of the images.

The most important difficulties emerged during the technical evaluation
with the two help desks were the short timg frame for the implementation of
the project; the lack of participants’ basic data at beginning of the project
(existing “gmail” accounts, dilemma of/multiple’passwords, ...); the lack of
direct communication with the participants;,the profile of some of those
already busy with their daily schedule; the,long time the phones have been
kept stored before to be distributéd-(which could have been used for the
participants to familiarize with the'tools)y’the need of a stronger action plan
and the difficulty in using some of the software/tool to generate the
tutorials.

Conclusions

With mobile devices/learning” environment is enhanced and ability to
share knowledge throdgh enline discussion is strengthened through social
media or directly on"“phone line [4-6]. Educational modules available on
mobile computing give flexibility to the health care workers who can carry
content anywhere.[7].

These preliminary-results show that the delivery of up-to-date modules on
comprehensive treatment and care of people living with HIV/AIDS can be
contextualized and, customized to different devices, and adapted to small
screen size, ‘with /production of standardized knowledge, applicable to
multiple/operating systems.
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Abstract: Retraining and certificated medical doctor in basic
cardiopulmonary resuscitation was possible using a distance education
program.

Introduction

One of the requirements of hospital accreditation programs is the
establishment of training programs.and maintenance of medical knowledge
to the clinical staff. Medical procedures _are taught and trained during the
medical and residency courses, such ‘as cardiopulmonary resuscitation
maneuvers. Because many reasons, depending on the activity of these
medical, these procedures areynot incorporated into the daily life of several
physicians.

Are all doctors able™to carry out cardiopulmonary resuscitation
maneuvers correctly and,quickly with today's standard? The answer to
this question is no. Despite the learning and training of these maneuvers
during medical school and residency, only the doctors working in pre-
hospital care, ICU, and/ emergency room perform these procedures
frequently. In other_ medical specialties, the management of these patients
can be compromised, since these procedures performed only sporadically.

The medical staff of a private hospital consists of physicians and surgeons
who perform, elective procedures, these doctors have different time and
experience of ‘professional practice and, not least the difficulty to
attend training;

Objectivenwas to create a distance course and face-to-face train to
remember and update the cardiopulmonary resuscitation maneuver to
medical staff of a hospital with 4,500 doctors in different specialties, with
different levels of experience and professional practice.
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Method

Using the technique of E-learning platform Moodle® reviews the
theoretical content of these maneuvers, together with demonstration videos
of these procedures. Sure that the students finished the course: test at the
end of the course, and enable these students to perform practical,training.
All students who took the course over the Internet were“invited to do the
practical skill.

Results

After 50 days of the implantation, 203 doctors performed these course
with 100% satisfaction this methodology. After 100 days 282 physicians
and after 200 days 409 doctors performed these courses.

Same questions included in the final test reveal: 80%o of the doctor never
assisted a cardiac arrest outside the hospital. The 59% of the doctor
know the automatic defibrillation but anly 39% know how to use this
equipment.

This course needs advertising Acampaign to for an appropriate
implementation. We note also that this model of course was cheaper than
the conventional course.

Conclusions

This model of course has shewn/flexibility to produce and transmit
knowledge. Association and integration of content through images, audio
and text - assist in the practical activity. There is no change in the essence of
education interactive pracess between those who teach and learn.
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M. A. Trevizan
University of Sao Paulo at Ribeirao Preto College.of Nursing, WHO
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elrangel@eerp.usp.br, iamendes@eerp.usp.br, amazzo@eerp.usp.br,
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Introduction

Discussion forums are non-synchronic tools-that permit interaction among
participants in an online course without the, need for simultaneous
connection [1]. This tool is adequate for-situations in which the teacher
wants students to go deeper into a certaintheme. Its advantages are: answers
are posted at the most adequate time for.the students, more time for study
and research on the theme under=discussion and availability of the
information for the group [2]..The-goals of this research were to:
characterize the profile of undergraduate students in a Teaching Diploma
Nursing program at a Brazilian“public university who took an online course
module on Endocrine Physiology in the virtual learning environment
Teleduc, and verify their participation in the proposed discussion forums.

Methodology

Descriptive research: Sample of 44 students. To organize the discussion
forums, seven questions were posted on the Teleduc discussion forum. Data
were collected afterithe students had signed the Free and Informed Consent
Term (FICT), filled out a questionnaire with data about sociodemographic
characteristics; use’ of jinternet and microcomputers and registered for the
Teleduc discussion farums.

Results and Discussion

The results evidenced that most students were female 41 (93.2%) and
between 197and 23 years old (75%), according to table 1.

Internet was the most used communication means to stay updated with 23
(59.0%) students and all students 44 (100%) had internet access. Twenty-
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Sociodemographic Students
Characteristics f %
Sex
Female 41 93,2
Male 3 6,8
Total 44 100,0
Age (years)
<=19 13 29,5
20-20 12 27,3
21-23 8 18,2
24+ 11 25,0
Total 44 100,0

Table 1 — Sociodemographic characteristics of
students participating in the module. Ribeirdo
Preto, 2010

The mean participation in the discussion
forums was 30 students. This result differs
from findings by Silva [3] who conducted
an online course on mood disorders_for
nursing  undergraduates, found _small
participation in forums and attributed this
result to the teacher’s absence™from the
discussions. Because this fis a non-
synchronic activity, with lesser
requirements for students o participate, it
becomes easier for them to temporarily give
up the online course and dedicate
themselves to other activities, Setting dates
helps to avoid dispersion, ‘although this
demands more time and dedication from the
teacher. Other aspectstbesides the teacher’s
absence can collaborate for students to
assume a negative posture towards
discussion forums:, According to Oliveira
(2005) ,discussion  forums  demand:
students” preparation by adequate searches
in pertinent [literature, organization of
thoughts to discuss ideas and chance to
value  solid  knowledge.  Students’
participation is also related with their
motivation since, if they want, they can
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three students (56.1%) used
microcomputers and a
majority  (58.1%)  had
learned te operate
computers alone.

According to /table 2,
thirty-one students (70.5%)
participateds,in discussion
forum “number 1, 29
(65'9%) in' 2, 3 and 6, 30
(68.2%)in 4, 33 (75.0%) in
5, 27 (61.4%) in 7 and 34
(77:3%) in 8.

Forum Students
%
Forum 1 31 70,5
Total 31 100
Forum 2 29 65,9
Total 29 100
Forum 3 29 65,9
Total 29 100
Forum 4 30 68,2
Total 30 100
Férum 5 33 75,0
Total 33 100
Forum 6 29 65,9
Total 29 100
Forum 7 27 61,4
Total 27 100
Forum 8 34 773
Total 34 100

*Considered only students
who participated in
discussion forums.

Table 2 — Distribution of the
discussion forums 1, 2, 3, 4,
5,6, 7 e 8. Ribeirdo Preto,
2010



participate in different discussions at the same time.
Final considerations

The discussion forum showed to be an effective tool in‘the Endocrine
Physiology course and made students participate actively/in. the teaching-
learning process.
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Public Superior Education of Majority with
Quality and Excellence

M. H. Petrich; N. Dinsmann, M. Guillaumet, G. Bill, L..Scopetta
Educative Computing Area and Tele-Medicine-College of Medical
Sciences, National University of Rosario, Republica Argentina
petrich_m@yahoo.com

Abstract: According to our University Rules, Article 1st,in keeping with
CRES Cartagena 2008 and UNESCO, Paris-July. 2009, where they
determined in its article third, the importance of access into a superior
education as a human being right and a goad social public and try to
make a proper use of information and communication technologies
with educative aims, putting a lot of effort and improve the serious
inequality that exists among countries.

The strategies of this management, that were planned, supported
strongly from Educative Computing Areaand Tele-Medicine-College of
Medical Sciences National University, Rosario, try to put the
Information and Communication ’(TICs) jas the principal step in its
work and a principal concept in.order-to guarantee equality in the
access and as efficient administration and democratization of the
contents, educative subjects and"government actions, this is not for one
student or a teacher for learning, this is an opening and this is a tool in
order to create a citizenship

Introduction

The strategic plan was madeyby three steps, it was created with three
principal points in a project of technological support, making strong and
promoting development in teaching, assistance and research. They are three
points:

e  The connector
e  The equipmenty(hard and soft)
e  The contentsito spread.

The connector: we have it from 2007 in the historical building with three
floors, CUAS. | and Il and Centenario Hospital. The access is by cable,
WIFI or JSDN. Referring (hard and soft) equipment, this will be ready in 24
months{'so the College installed:

e 120 terminals more,

e Center of Contact, 30 terminals of PC and reception of calls,

e Room for Video-Conferences, peripherals for physicians, for making
second consults in the distance,
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Rooms for Computing subject, (2) 25 PCs,

Auditorium Multimedia for 150 persons, PCs, equipment of audio,
microphones of room and wireless, cannon of showing and
videoconferences.

The management gave 30 Notebooks and 8 cannons.of.showing for
Coordinators of Area, Heads of Area and Principals of Department.
This is the third and perhaps the most important of'the steps. From the
middle of 2008 this management is looking for own centents, but not
canning.

The strategy is like this:

Laboratory of Virtual Communications and Multi-medial Resources,
that give digital instruments and tools for being used in the process of
teaching-learning (Web, CDs, Videos, FilmsyGraphic, etc)

Virtual Campus: where the different areas develop their materials of

Studying, guides of learning.

Laboratory of Tele-Health: the place where.the digital applications are

developed, generally in distance and live; A—B - C

a) General Practitioner: Scene ‘Roam, simulations, clinical and inter-
consults. Team of experts is-developing guides of management and
diagnosis of different specialities and prevailing pathologies.

b) Surgery. Centenario Hospital. Surgeries live at auditoriums and
inter- Action live with the expert surgeon.

c) Pedagogy: Multi-Media, Video-Conference Room, Room of
Computing, Dissections=lives, simulators. All of them create the
interaction in a PC andithe process of teaching-learning, supported
and supervised by, TICs.

In March there will.be ready the first welfare applications in distance, as

support for medical decisions, by speciality and with different instruments
for diagnosis help, Web, Center of Video-Conference

Contact, (IP ¢ ISDN), WAPs applications, for inter-acting with mobile
phone and in a'near future try to catch signal to satellite in order not to have
physical and geographical limitations, this is referring by GIS applications.

This suppert in the second medical opinion in distance, will be possible,
not only/technology but also the College has created expert Teams: the
guide for management and diagnosis of different specialities and the
prevailing pathologies, trying to reach the different treatments.

This is a summary that we can give. There is covered a long way in the
subject.
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We had good results and mistakes in this work. It is not easy but there is a
feeling when we try to help people through these tools. The results can be
seen, felt and shared, so it is wonderful.

Our proposal is to share the work, trying to improve ‘by a Web of
knowledge Generation in the region, without doubts there. will be a new
chapter in this subject.

The development of Superior Education represents nowadays a challenge
for the societies and governments. It needs resources, time _and the right
decisions for the investment.

A very important challenge for a lot of Institutions,of Superior Education,
private entities and governments is the practice-of the“information system
that compiles analyses and provides information about performances of
quality standards.
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Simulated Case Based in Decision: An Useful
Method to Teach and Evaluation People in Health
Care

F.S. Collet e Silva’, N. D. Mori*, R. S. Poggetti*, S. Rasslan®, C.'L. Wen?
*Emergency Surgical Department of Hospital das Clini¢as of University of
Sao Paulo — Medical School, Rua Carlos Steinen 32 ap.31 SéoPaulo, Brazil
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Abstract: These paper presents an initial experience in preparation of
simulated clinical case for use in teach and evaluation student in take
correctly clinical decision and procedures.

Introduction

Clinical cases is a great teaching tool, itsputs student in front of a real
clinical problem and made possibility of join and use all knowledge to make
diagnosis developing clinical decision. Studies case can be made through
various resources; most common-presentation is descriptive.

Allow to the audience had more visibility of the case, decreases
misinterpretation, facilitating presentation was possible by the use of still
and /or moving image of /patient, diagnostic methods and treatment. To
created realistic scenarios, we/need: 1- the correct way of the diagnosis and
the treatment; 2 - the pictures of the wrong diagnosis or exam or procedures
as the consequences of thesesmistakes. For the firsts item, it's possible to use
real case, but material for others possibilities to avoid damage to patient and
ethical problems, the devolvement these is factitive by use a 3D animation
case move.

Using these /methods association, real cases and 3D animation were
possible the idealization of new teaching tool: a case study based on
decisions that is so realistic allows you to choose procedure to perform,
view the running and consequences of your decision, correct or wrong. It
also allowsy.choosing treatment for complications or going back and
restarting‘evaluation.

This method has the great advantage of allowing the student to clinical
decision and treatment before having to make these decisions in a real
patient.
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Methods

Interactive module for training techniques of airways definitive control
was developed. Several clinical situations were studied to teach and check if
the student or the health care people do or resolve the clinical difficulties.
We develop in 3D-animation the possibilities of the procedures and the
corrections. So if the student goes to the wrong way, heshad the possibility
of diagnosis the mistake and sees the correction.

The interactivity of this was made by multimedia-program’ Flash®. The
initial program that we develop was definitive control of airways. Start by
real case student chooses material for definitive control of airways, watch
through 3D-animation what happened if he did correct or not maneuvers.
He observes anatomical changes of these maneuvers and then checks the
correct diagnosis and observes maneuvers to fix. This module allows
student to perform procedure through Internet.

Results

The case: Figures beneath illustrated the €linical case. The student choose
what he needs to put laryngoscope, and allow see the consequences of his

choose’ (intthis/case: esophageal intubation) and the treatment (take out the
endotracheal tube and the maneuver to fix it.
All students who underwent this module approved it.
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Conclusion

Furthermore it has proved interesting for evaluation of learning.
Conclusion simulation case based in decision may be important tool to
prepare student and workers in health care, and knowledge evaluation.

References

[1] J.P.Collins, I. D. Civil, M. Sugre, et al "Surgical education training in Australia and New
Zealand," World J Surg 32:2138-44, 2008.

[2] 1. H. M. Bore-Rinnkes, D. J. Goum, J.F. Hamming, "Surgical training in the Netherlands,"
World J Surg 32:2172-77, 2008.

[3] M. M. Hammoud, M. L. Barclay, "Development of a web-based-question database for
student' self-assessment,"Acad Med 77: 925, 2002.

[4] G. Huang, R. Reynolds, C. Candler, "Virtual patients simulation at US and Canadian
medical schools,”" Acad Med 82:446-5, 2007.

[5] F. S Collet e Silva, "Telemedicine and trauma management education” , University of Sdo
Paulo, Medical School, Surgery Department ¢ Trauma Service, Thesis 90p, 2007 (in
Portuguese).

116



Tele-Health in Americas: Project for Making up a
Tele-Health Network in the Region
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Abstract: The project of the “Tele-health Network in America” is a
proposal of integration, the collaborative~work in groups among
Government Institutions, College of Medical Sciences, Hospital and
ONGs, where each of them gives/its.experiences from the career, in
order to set up a group of strong work»The experiences will support
the needs. The place and situation will not be important.

Introduction

The necessity is to do emphasisiin.contents, manual procedure, standards
and inter-operational capagity of actions, not because the equipment and
options of connector, understanding that the most important of the Network
is the node, the academic duty with results referring aims. Not because the
budget that is invested{in equipment.

In the same way,We consider that involving local actors, International
Organisms, Government | Institutions, College of Medical Sciences,
Hospitals and Civil Sogciety, they reassure to think in working and making
deeper this kind of projects, where the real actions can be appreciated in a
medium and long time!

We observed in\the region and countries very important projects that
depend from-enly/one institution, but because the politics and economic
instability they fail.

The “Inter-American  Committee of Telecommunications, from the
Organization of American States, CITEL-OEA [1], its XIV meeting, in the
next past of May in Cusco-Peru determined to support the Creation of the
Network of Tele-Health from America. The project was presented by
members of Argentina.
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Project Aims

The general aim of the project “Tele-Health in Americas” is to build up a
Network of Tele-Health in the region [2], where successful experiences are
integrated, local initiatives with regional project are harnessed,'is allowed to
take advantage of appliances and principally to capitalize‘the contents and
professional diagnostic valuations, services of health ,orshospital of the
region which they are arranged to add itself to he Network:

Optimizing the existing equipment, spreading the best,practices, learning
of the errors, that allow to develop, to implant and to operate an integrated
system of Tele-Health, sustained in the Technologies of the information
with the purpose to improve and to extend the services provision of the
health through National, Regional and International Telematics Networks.

This doubtless will allow that different unprotected populations can get
benefits, as much geographic as economically, also strengthening the
processes of continuous education, by means of clinical association,
diagnostic collaboration between professionals=of the health and strategies
of remote education that use the TICS(among,pairs.

Specific.Objectives

Identify the best local practices-ofieachyone of the countries of the region.

Develop Guides of handling and prevailing diagnosis of the different
specialities and its pathologies, trying to establish pre-determined clinical
parameters for the boarding/ofthe different treatments.

Develop a technologicalwplatform of Second Consultations, Digital
Clinical History, HDC and collaborative work between professionals of the
health.

Involve and integrate Permanent Professors, Chiefs of Hospital Services
and Experts in the different medical specialities trying to make up an own
staff of Experts of thexNetwork where can be given answer and containment
to the second diagnostic consultations.

Create a Portalsthat spreads the advances in the subject and where
contains the different areas.

Foment ‘andy, promote the design of sanitary prevention about special
programs with Dengue, Chagas, etc.

The impartant thing of the development of this Regional Network, is that
it sets out to work on projects in the area of telemedicine in Latin America,
that have a real incidence in their means and adhere to the plans of work,
trying the inclusion, cooperative, not to superpose strategies and thus to
harness the successes thinking about the medium and long term.
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The secret is that these programs are viable, that last in the time which
they exceed in the same administrations, since it would be desirable that last
beyond the different institutional political changes that happen in our
countries.

In this sense, we think that the model of mixed administration is very

good resource. Thus also analyse strategies and policies tending the access
to the Network of knowledge, different platforms and.solutions and thus
works for reducing the social breach that without doubt will diminish the
digital breach.

[1]

[2]
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Analysis of Current Technologies and Devices for
Mobile Data Capture: A Qualitative Usability
Study for Comparison of Data Capture via
Keyboard, Tablet PC, Personal Digital‘/Assistant,
and Digital Pen and Paper

Ronald Boldt
University of Applied Sciences, Berlin

Abstract: Ronald Boldt will present the findings of a'study conducted in
2008 at the University of Applied Sciences in Hamburg, comparing the
usability of electronic data capture (EDC)'methods. The study revealed
that Digital Pen and Paper (DP&P) technology is more user-friendly,
quicker and more accurate compared with using a keyboard, tablet PC
or Personal Digital Assistant (PDA) to,capture data.

The aim of the study, conducted with_test candidates from the
technology and healthcare areas, was+to investigate mobile data entry
using different appliances — looking=at speed, error rates in captured
data and ergonomic support of the input processes.

During the tests, candidates had to solve several identical tasks using
different devices. The entry of patient data was chosen to exemplify the
findings. Data capture using the digital pen was by far the fastest, with
a minimum time of 98 seconds — more than twice as fast as a PDA.
DP&P was particularly jpopular”among the test candidates. While a
variety of devices were preferred before the test, by the end the
majority of candidates,felt the digital pen was the most suitable data
input device.

It can be assumed that the study confirms a trend. Every day, doctors,
policemen, field staff, managers, technicians and others across a wide
range of professions, prepare documents that form an extensive
decision-making basisfor a large number of people, so it is of primary
importance that the data entry is as efficient and accurate as possible.
DP&P technologyxexploits one of the most fundamental cultural assets
inherent to,people,- hamely our own handwriting.

Comparison of Mobile Data Capture Methods Study

The jproject ~ “Comparison of mobile data capture methods” at the
Usability Lab/of the University of Applied Sciences Hamburg — covered
mobile data capture via tablet PC, Personal Digital Assistant (PDA),
keyboard and Digital Pen and Paper, examining speed of the process, error
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rates for captured data and ergonomic support of the devices in the
capturing process.

The study, which was carried out with test persons with either a
technology or healthcare background, showed the advantage of familiar
technologies and methods. Capturing methods like handwriting.or typing on
a keyboard, which are based on established cultural techniques, have
significant advantages in acceptance and usability.

The test scenario simulated the workflow in a hospital,"where a person
uses a data-capturing device to admit patients. Thisperson,needs to capture
a lot of data from incoming patients. The test subjects had to capture the
data as quickly as possible with as few errors as possible.

The study delivered qualitative findings about the Jusability of capture
methods and technologies. The closed environment.and the availability of
all test data with simultaneous picture and audio recordings represented and
secured the results in a form not possible in other studies.

The findings led to the assumption thatythere is actually a connection
between the cause of errors, the capturingitime and the usability of devices.
The findings should be corroborated with a guantitative study and a focus
on the error rate of the respective methodand device.

Obijectivesof the Study

The objective of the study was' to examine the most important
technologies currently available for mobile data capture, relating to
capturing speed, quality and ergoenomics. The goal was to come up with
findings regarding the correlation between intuitive usability and process
performance. With this‘research, it was intended to determine the usability
of technologies and devices for mobile data capture processes.

Approach of the Study

For the study,/a test environment was installed at the Usability Lab of the
Hochschule fiirrAngewandte Wissenschaften Hamburg. The lab equipment
for analyzing usability was used accordingly. In this study, a small group of
test persons,were going through the test environment to get qualitative
results.

The Test

On each of ‘the devices, the data for one patient had to be captured by the
test person. The order was: first the PDA, second the tablet PC, followed
by the keyboard/PC and finally, the Digital Pen and Paper. For each of the
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devices, an individual text was dictated and an individual patient form
shown. Each test person received the same patient data on each device.

The test person was put under time pressure — especially during the
dictation, i.e. the dictation continued even when the person was still typing
or writing. For the test person it was important to capture the.data as fast as
possible with minimal errors.

If the test person was unable to memorise the information fast enough,
he/she could always interrupt and ask for the information he/she had
missed. They could also ask for help with the use/of theidevices, but this
added to the time the person needed to capture the information, which
created disadvantages for delivering fast and accurate data capture.

Study results

The study and analysis of the results confirmed the reason for doing the
study in a Usability Lab. The closed environment and the recording of all
of the tests using video and audio sources'in parallel, secured the results of
the tests, which were not found in other studies. The study provided usable
results, which led to qualitative statements.

The goal — to make a statement-about“the speed and quality of data
capture using technically supported capturing methods on the basis of study
results — was achieved. The followingiresults can be derived.

The use of Digital Pen and Paper for'handwritten data capture leads to the
fastest and most accurate results in‘the scenario analyzed. Familiarity with
the use of the device wastquick=and only disrupted the dialogue slightly.
Users’ familiarity of writing with pen and paper led to an easy transfer of
knowledge when using/Digital Pen and Paper.

Data capture via a keyboard’came second, with good results in speed and
quality. The competence using this method was the same across all test
subjects. Among most professions and levels of education, it can be
assumed that this technique is widely known.

Using a PDAwor tablet PC led to poor results. The strength of these
devices lies in their processing power and connectivity. It can be assumed
that a PDA, o or tablet PC is most appropriate for mobile data capture
scenarios/where'e@mmunication with other systems is key.

The ergonomics could only be looked at with the analysis of the data
capture times,and errors. Digital Pen and Paper and the keyboard, were the
devices that best supported data capture processes ergonomically.

The results of this study provided a good basis of information for
deciding the most appropriate data capturing technology.
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Introduction

In 2005 the Luxembourg Ministry of Health initiated the development of
a nationwide electronic radiological record (ERR; Project Title: CARA -
Carnet Radiologique [1]). In the first phasg, carried out in 2006 and 2007, a
feasibly study — including a demonstration prototype at a pilot site — was
carried out. In the currently running secend phase the promising results [1]
lead to the design of an overall concept for the implementation of this
application in the framework of the national eHealth program. The concept
does not only focus on the different involved IT systems, but also on
structuring of the available information.”An implementation of the CARA
platform with limited functionality is planned to be operational at the end of
the year 2010. This paper deals with-the benefits of the CARA project for
the health professionals and'the patients.

Materials and Methods

The implementation‘of the,electronic radiological record cannot be done
independent of othertelated applications in the medical domain. It has to be
assured that different applications in the same domain are able to exchange
data and provide-unified“access for the users. For example, the access to
laboratory results has similar requirements at technical and organizational
level. In Luxembourg/the eHealth program is coordinating and developing
different national eHealth activities with the implementation of a common
eHealth platform [2]. This platform will provide common services that will
be used/for.several applications. It includes services dealing with data
encryptiony. health professional identification, cross-organizational patient
identification, data exchange and a common backup strategy.

As a specific application within this program, the CARA project is
providing information about all radiological examinations (figure 1). Access
is available to physicians with the consent of the patient. A sophisticated
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security system guarantees the data protection. Not only information about
type, purpose, acquisition parameters, location, dates and dose, but also
significative and illustrative images will be available. Further functionalities
like electronic prescription are in preparation but will be\implemented
during a later phase of the project. The storage and the transfer of images
and corresponding data, will base on international standards, like Digital
Imaging and Communication in Medicine (DICOM{ [3], HealthLevel7
(HL7 [4]) and Integrating the Healthcare Enterprise (IHE;x[5]). This is an
important aspect to enable interoperability and the implementation of future
requirements.

Results

A national radiological record will providetseveral benefits for the
different involved parties: for the patients, for the health professionals, for
the hospitals and for the government.

Due to the fact that it is easy to access information about previous
examinations, double examinations would, be avoided. This reduces dose
levels and saves time for the patient while at the same time reduces the costs
for the healthcare system.

As it will be possible to access significative and illustrative images in the
system, better diagnosis can be/made:the treating physician is able to take
into account images from the anamnesis of the patient for his diagnosis.

Given the availability ofga centralized, pseudonymous database, the
Ministry of Health now has the=possibility to perform statistical analysis.
This can focus on economical or,public health topics, but as well patient and
population dose related/questions can be answered.

Due to the fact that all examinations will be coded with the same
nomenclature, research into types of examinations and their related
diagnosis is possibleas well.

The database/ will provide fast and secure access to dose related
information. Atuthe patient level, this can be used to calculate the overall
patient dose, especially important in high-risk groups. At the governmental
level, the development of population dose levels over the years can be
monitored: Evenythe control of international and national laws can be
verified/to detect radiation overexposure.
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Q) Figure 1: The CARA approach
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Conclusion

The system will allow us to give secure access to the image related
information to assist health professionals. This allows the physician to use
the anamnesis of the patient and to avoid double examinations.\It is possible
— as the same nomenclature and diagnostic reports are used at national level
— to exchange medical reports, create statistics and~follow ‘trends in
examinations. Dose related information help in the risksanalysis for high-
risk groups.
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Diakonie-Pflege Verbund Berlin: Digital Pen and
Paper Technology Helps Improve Social Care
Services for Home Care Provider in German

Capital

Ronald Boldt
University of Applied Sciences, Berlin

Abstract: At Diakonie-Pflege Verbund Berlin, a_ home.care provider in
Germany, carers use Digital Pen and Paper (DP&P) technology to
record information during home visits. The technology provides
significant time savings, as well as ensuring patient updates are
instantly accessible to health agencies and health insurance companies
for billing and quality control purposes.

Diakonie-Pflege Verbund Berlin started to roll out Anoto’s DP&P
technology in 2008 to the first nursing“ward, to help automate the
mountains of paperwork that social carers create during their working
day. Using the digital pens, staff can now capture patient information
instantly, eliminating the need, t0" re-enter handwritten notes
electronically. Previously, carers had to manually fill in care forms and
deployment records after each"heme visit, and then enter the data into
the patient management system when they returned to the office.

With the digital pens, information is collected at the bedside and stored
in the pen’s memory. Back at the care station, it is docked and the data
is transmitted automatically to the patient management system
respectively the Electronic Patient File. Digital versions of the forms
can be viewed as RDFs and made available for review and auditing by
the respective healthinsdrance providers.

More importantly, doctors and other care staff can work with up-to-
date information,"which means treatment can be deployed to patients
more quickly for improved care quality.

Following a suecessful pilot with 40 staff at a care station in the east of
Berlin, twoyfurther locations are being equipped with the digital pens,
which willésee a total of 166 employees working with the technology.
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Better Quality of Outpatient Care with Digital Pen and Paper

Diakonie-Pflege Verbund Berlin decided at the end of 2006 to introduce a
data capture system using Digital Pen and Paper, (DP&P) which at the time
was not in use in Germany.

DP&P technology, which is now starting to become mere popular in the
German market, enables the capture of handwritten data“automatically into
electronic data systems. Notes are taken with pen and“paper, which most
people are familiar with. The pen, which looks like=aznormal pen, has a
complex technical interior that stores the written data. For all documents
related to outpatient care, the result is an innovative,model for document
management.

Health and Social Care Challenges

Health and social care is faced with many challenges, such as time, cost
cutting and large amounts of paperwork. Delivering food to elderly people,
taking care of their household and providing hurSing or geriatric care are all
time-consuming activities.

However, these are often overshadowed-by ‘accounting and administrative
tasks that have to be done by the/care staff in addition to their day-to-day
activities. So what should be the-main focus for care workers — time spent
caring for people — can easily become secondary. In order to help care staff
improve their work processes,wBerlin’s charity healthcare association,
Diakonie-Pflege Verbund Berlin, has had to find new ways of supporting its
care staff in their everyday werk.

In the course of a day, not only do a large number of patients have to be
cared for and visited, but also a multitude of data has to be transferred into
the patient management system following each patient visit. When it was
being done manually, it was time-consuming, prone to errors and often not
up-to-date. A solutionywas needed to automatically capture and process the
data.

Making Improvements without Changing the Way They Work

Due to legalyrequirements, a paper copy of the care documentation has to
be given to_the) patient. This ensures transparency of the care staff’s
diagnosisifor the patient and is also an important factor in the process of es-
tablishing a strong relationship between care staff and patients. So any new
solution for data capture had to allow for a paper copy to be kept.

Before choosing the Digital Pen and Paper, Diakonie-Pflege Verbund
Berlin tested a Personal Digital Assistant (PDA) solution. However, it was
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not popular with staff due to its complexity and the need to adapt working
procedures to the technology. In addition, battery life, handling and
practicality did not meet the minimum requirements of the staff.

The New Solution — How It Works

Diakonie-Pflege Verbund Berlin was introduced to Digital Pen and Paper
by Anoto partner Allpen. The solution consists of a digital pen and paper
with Anoto’s dot pattern, which can be printed out either as,a care form or
deployment transcript that lists the care staff’s activities‘during the course
of the day.

Diakonie’s care staff collects data at people’s homes with the digital pen.
The data is then stored in the pen and transmitted to Ja PC via a docking
station at the end of the shift. The entries can be opened as a PDF file in the
Document Management System for furtherprocessing, or made available
instantly to the Medical Review Board of the Statutory Health Insurance
Funds for review.

Benefits with Digital Pen,and Paper

Anoto Digital Pen and Paper technology-is proving its worth in day-to-
day outpatient care. The ease of use-for, care workers at Diakonie-Pflege
Verbund Berlin was instantly noticeable. The solution was easy to
implement, as no training was\required, and workflow processes did not
have to be changed.

As the solution enables/fast,-almost error-free data capture and a much
quicker execution of the-accounting process, care workers at Diakonie-
Pflege Verbund Berlin/can now ‘'save a couple of working hours every day.
What was a matter of additional hours at the end of a shift is now a matter
of minutes.

For Karl-Martin Seeberg, General Manager of Diakonie-Pflege VVerbund
Berlin gGmbH, /the use of digital pens plays an important role in further
improving the“quality jof the organization’s outpatient care: “Caring for
people means spending time with them. With Anoto Digital Pen and Paper
technologys Allpenyhas given us a solution that allows our care staff to
concentrate on looking after patients instead of being tied down with bu-
reaucracy.”

Another benefit is that patient records are always up-to-date, since there
are no delays’in transferring the field data into the document management
system. This way, if a doctor or other member of staff looks in the patient
records, he/she can see for example if a patient has received their medicine
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or experienced any particular symptoms. This leads to improved medical
treatment with fewer errors.

The solution also complies fully with legal requirements, as it enables
care workers to retain paper forms for verification and record’keeping.

At the moment, 166 pens are being used at the Diakonie, stations in
Berlin, and there are plans for further implementations in the Berlin area.

Ronald Boldt is a Lecturer in Process-Oriented IT, Management at the
University of Applied Sciences Berlin. Helis also Managing Director of
Allpen Gesellschaft fir Systementwicklung :imbHm; a company which
develops Digital Pen & Paper Systems”and is a solutions provider for
better data capture processes. Mr Boldt was)previously the manager
marketing and sales BENUS IT-Service ' AG.
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Electronic Health Records as a New Dimension of
User Profiles in Recommender Systems

Martin Lopez-Nores, Yolanda Blanco-Fernandez, José Ji,Pazos-Arias
Department of Telematics Engineering, University of Vigo
ETSE Telecomunicacion, Campus Universitario s/n, 36310 Vigo, Spain

Abstract: Recommender systems are tools intended.to"discover items that
are likely to be of interest for the users, as inferred from profiles that
gather information about their preferences, interests and needs. This
paper deals with the introduction of electronic health records as a new
dimension of the profiles, in a system that brings together TV watching,
e-commerce and home-based telemedicine.

Introduction

Knowing the overwhelming amount of ‘data available through the digital
media, the scientific community has been,working on recommender systems
to tailor the information delivered to-the users' preferences, interests and
needs. These systems rely on profiles_ that'store personal data of the users,
plus web navigation or TV watching records, learning or consumption
histories, etc. We have enhanced this scope to exploit information from
electronic health records (EHR). This idea enables a number of features
that may have a significant impactuin‘the field of interactive services to the
home. For example, we make it possible to advertise over-the-counter (i.e.
non-prescription) drugs to receptive users who may benefit from them,
while avoiding offering.groceries or drinks (e.g. coffee) that may interact
with any prescriptions. theysare following. Also, we can use propitious
scenes of TV programs to offer relaxation services to users who may be
stress-prone (e.g. as_inferred from their jobs). Likewise, we provide the
foundations to achieve~greater targeting for herbal, first-aid or dietetic
products, for rehabilitation or assistance services and so on, following
factual informationwabout the users' health problems or factual/inferred
informationtabout their hobbies. We can avoid offering certain products to
users touched by /diabetes, celiac disease or allergies, and even think of
preparing personalized diet plans following the culinary preferences and the
metabolic pessibilities of each individual.

In exploring these functionalities, we have solved several flaws of
traditional personalization techniques, which failed to reckon the special
nature of health-related data.
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Refining the Current Personalization Techniques

The first approach devised to automatically select items for a user was
content-based filtering, looking for items similar to the ones he/she liked in
the past. This strategy is easy to adopt, at the expense of overspecialization:
the recommendations are repetitive for considering that a‘user will always
appreciate the same kind of stuff. This may not pose a problem with users
who want to remain informed on specific topics (e.g./people with chronic
diseases), but it does so in general. In response to thatyresearchers came up
with collaborative filtering, to examine not only the profile of the target
user, but also those of users with similar interests. Yet, this approach faces
problems like difficulty to find users with similar ratings for the same items
when the number of items is high (sparsity), or the treatment given to users
whose preferences are dissimilar to the majority. It also entails risks for
promoting items by their popularity, which is_not desirable, e.g., with
proanorexia videos. Knowing this, in a first phase of the recommendation
logic, our proposal is to use a hybrid approachyweighing the estimations of
interest computed by content-based and collaborative algorithms.

Regardless of the filtering strategy, many.recommenders rely on syntactic
matching techniques, which relate“items by looking for common words in
their metadata. These techniques-miss a‘lot of knowledge for being unable
to reason about the meaning of the metadata —e.g. they cannot observe a
relationship between "measles™ and_“rubella”, because the two words are
dissimilar. In many areas, this limitation may just imply another source of
overspecialization. When’reasoning about health-related data, however, it
entails risks that would make a recommender undependable for its little
wisdom. To solve this{we resort to techniques from the Semantic Web, that
gain insight into the,meaning of words —so that, for example, "measles” and
"rubella™ can be fautomatically recognized as two eruptive infectious
diseases. The key. liesyinsthe use of ontologies to describe and interrelate
items by meanS of-class hierarchies and attributes. There exist various
semantics-enabled wrecommenders, but they are driven by cumulative
metrics that merely, count the attributes shared between the items available
to recommendsand the ones recorded in the profiles examined. That way,
item features _that do not align with a user's profile (e.g. sugar-richness in
the casewof a/diabetic person) dilute as a negative contribution to a
summation of many addends, so the items can be recommended if the sum
exceeds a given threshold. This inability to prevent recommendations
depending on health-related conditions (and, conversely, to boost the value
of items that might have a beneficial effect) calls for using reasoning
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mechanisms based on rules, as we do in the second phase of our proposal.
Specifically, we use semantic rules to revise the outputs of the content-
based and collaborative algorithms, considering three types of corrections:
DISCARD for items that are unsuitable for the user, PENALIzE for items that
are not a mainstream choice for people with certain conditions;.and BOOST
for the opposite case. E.g., rule R1 below ensures that a_diabetic user will
never be recommended items classified as desserts in the ontology, unless
they have been explicitly annotated as "safe for diabetics™:

R1: user(?u) AND ITEM(?1) AND HASCONDITION(?U,"Diabetes") AND
ISA(?1,"Dessert") AND NOT HASATTRIBUTE(?1,"Safe for diabetics™) THEN
DISCARD(?1,?U)

PENALIZE and BOOST can be ABSOLUTE or RELATIVE! Using either version
is often a question of the items' nature and whether the user's conditions are
temporary or chronic. In the first case, we/cannot'assume that the items will
appear in the user's profile, so absolute decreases/increases are needed to
modify the 0 values returned by the first-phase algorithms. On the contrary,
in case of chronic (or long-lasting) conditions, the items will get non-zero
values in the first phase, and relativesdecreases/increases (expressed as %)
make sense in the comparison with“ether items. For example, rule R2
causes an absolute increase for'the relevance of baby clothes for pregnant
women; a relative increase here,would have been unwise, because the user
may have never found her in.the need to purchase such items before:

R2: user(?u) AND ITEM(?1)’AND HASCONDITION(?U,"Pregnancy") AND
ISA(?1,"Baby clothes") THEN ABSOLUTEB0OOST(?1,?U,0.3)

Thanks to the semantic formalization of the ontologies, "Diabetes"
applies to cases of/""Diabetes mellitus type 1", "Diabetes mellitus type 11"
and "Gestational diabetes mellitus", among others. Likewise, retrieving the
condition of "Gestational diabetes mellitus" from the user's EHR would
match the HASCONDITION clauses of both R1 and R2.

A Quick Example

Our proposal has been implemented as an extension of the recommender
presented in T1]} using openEHR specifications (http://www.openehr.org) in
all aspects related to the management of EHR. Let's consider the case of a
TV viewer whose profile indicates that he is diabetic, fond of traveling and
a frequent viewer of documentaries. It is Christmas, and the viewer is
watching a documentary about polar fauna and flora. Due to the nature-
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related topic, the TV provider delivers advertising material about herbal

remedies and rural tourism; the snowy settings and the fact that it is
Christmas time lead to broadcasting material about nougat bars, too.

In this scenario, the first

phase of our._personalization

J BT strategy yields high
P " relevance’ values for some
. rural sites due,to the viewer's

fondness for traveling, and
also for nougat bars provided
that these"are appealing items
for like-minded viewers. By

f oy ariic bulo whichever means, we assume
Figure 1. Advertising herbal remedies in, /- that herbal remedies receive
a nature documentary positive  (though  low)

relevance values. Having
those preliminary estimations, the second,phase causes a reordering that
fixes nougat bars to the lowest value’(by.rule/R1), whereas herbal remedies
that claim benefits for diabetics gain=increased relevance. Assuming that
this suffices to exceed the values computed for the rural sites, we end up
advertising a garlic-derived preparation as shown in Fig. 1.

Conclusions

Research in personalization has-hitherto failed to deal with health-related
data, even though thesesare undoubtedly a wealthy source of knowledge
about the interests, preferences ‘and needs of many users. Our position is
that a suitable health-aware recommender can be built by combining a
semantics-based hybrid filtering strategy with rule-based refinements.
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Health Data Management with an Archetype
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Environments (EHRFlex)
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Abstract: A semantically interoperable Electronic Health Record (EHR)
is one of the most challenging research fields of health informatics.
EHR standards that formally describe health _data structures are a
prerequisite for sharing medical records, CEN EN13606 is one of the
most promising approaches to solve this problem since it covers the
technical needs for semantic interoperability)and, at the same time,
incorporates a mechanism (archetype ‘model), which allows clinical
domain experts to participate in the definition of the medical content of
an EHR system. In this paper we present EHRflex, a generic archetype
driven system that provides a flexible EHR solution. The graphical user
interface is generated on-the-fly*and allows to capture data according
to the archetype descriptions of.the user. EHRflex shows that the dual
model approach of CEN allows the separation of software development
and definition of clinical concepts. This affords to satisfy the most
diverse and constantly changing=data requirements and to save cost-
intensive software adjustments at the same time.

. Introduction

Even only one disease or‘health problem results in a lot of documentation.
It ranges from the patient’s demographic information to the treatment and
evolution of the disease. New forms, views and structures to document or
interact with healthuinformation are cost-intensive and need to be
customized for gachrease.

The international,standard CEN EN13606 [1] contains an approach on
how to structure medical extracts, which can be used to design complex and
generic information in a fast and efficient way. In 2009 the Instituto ITACA
developed the idea of creating a native system based on EHR standardized
models. This resulted in a working application, which can handle generic
standardisation models to capture and manage complex health information,
but is independent from pre-defined data structures.

The software includes a complementary model to the EN 13606 that is
needed to create a generic user interface for an EHR. This model is used to

137



generate dynamic widgets, which allow form based interaction with the data
out of user defined archetypes and templates.

Methods

CEN EN 13606

The European standard EN 13606 - Health Informatics -- Electronic
Health Record Communication was developed by the European Committee
for Standardization. It describes an approach to enable“an_interoperable
exchange of health data between electronic healthrecord, (EHR) systems.
An information architecture is specified that makes use of a'reference model
in combination with archetypes and takes a so called ,,dual' model approach*
that separates the medical knowledge from the technical concerns.

The Reference Model captures the global characteristics of medical
records. It defines generic building blocks for aggregation of health record
components and for collecting the context information required to meet
ethical and legal requirements.

The generic information model is complemented by a knowledge domain.
Archetypes are formal definitions of combinations of the building blocks
defined by the Reference Model for=particular clinical organizations or
settings. They express distinct clinical.concepts by specifying a particular
hierarchy of record components and define or constrain names and other
relevant attribute values, data types and values ranges.

Operational Template Model

EN13606 was designed/primarily for EHR communication purposes of
existing data. Since the main objective of EHRflex is to enable the user to
interact with data, we hathto add'some formal definitions.

The Operational TemplateyModel defines generic structures and data
types, which represent a \minimal intersection of several known health
informatics data medels [2]. An instance contains entered data and its
hierarchical composition can be modified during the runtime of the
application. Theyimplementation is done in the deployed user interface
technology.

System

EN 13606 empowers health professionals to define and describe medical
content witheut any knowledge of the technical background [3]. However,
there is still a lack of software that offers a technical platform to manage
self defined health information.
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Thus EHRflex works on external defined archetypes and allows the user
to create and edit standardized medical data. The actual version of the
application is a stable and working prototype implementation in Java.

A clear self-explanatory and user friendly graphical interface was an
important objective during the development phase. For a high-performance
on- and offline software, we choose the “Google Web Toolkit” to
implement EHRflex as a rich client application. To reach a direct binding
between the widgets and an OTM instance, the model had to be
implemented in the used framework.

The OTM is transformed out of an archetype or template (Figure 1). The

Form s
Builder SIS (7

Figure 1 “Operational Template Model” dynamical binding

—
ﬂ I
XML Data

Figure 2 “OperationalsTemplate Model” transformation
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transformator observes the, constraints, structures and the underlying
reference model to combine the entities of the OTM model in the right way.
The resulting instance is)interpreted by a builder to create a flexible
interaction masks-which~includes two widgets: a navigation tree, which
represents the actual-data, and a dynamic form, which interprets the OTM
(or parts of it), its censtraints and data types into structure and field widgets.
The user can interact within the archetype defined borders and create
concrete data:*The/documented information is transformed into an instance
of the reference model and stored in XML (Figure 2). The native XML
database ‘enables direct interoperability with other systems without further
mapping or transforming of data.
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Conclusion and Future Work

The implementation of widgets that are working on the generic
Operational Template Model is, in the beginning, more time-consuming, but
the scenarios showed that once accomplished, the user can easily change the
data structures without further adjustment of the software.”Thisuflexibility
enables powerful data management even in low resourCe environments,
since the changes can be done without cost intensive technical expertise.

By using appropriate architecture and development methodologies,
technical complexity of the standards can be hidden from'the clinical end-
user. Clear and visually attractive application ,forms_invite the user to
interact with the data giving a good overview on,the whole content.
Moreover, users can import their self-defined archetypes and immediately
see a working application based on them. The benefits of this approach are:

Knowledge defined by the medical community by archetypes can be
used and integrated.

Information can be received and/communicated seamlessly from its
source.

Quality EHR systems can be created by, using international standards.

One important characteristic 0f-.the implemented application is its
openness. The Helmholtz Zentrum, Miinchen and Instituto ITACA are
working on an open source project that is based on EHRflex. The free
availability of software solutions'ean.accelerate the adoption of standards in
real use cases.

Future work to be dong ineludes improving the support of archetypes of
different reference models, such as OpenEHR [4] and HL7 [5] CDA.
EHRflex is built uponéa generic architecture which is independent from the
EN13606 model. Thus'it is feasible to align other models easily.

A second line of lwork is to evolve the definition of the OTM in order to
include more properties-needed for correct screen rendering: support of
several concurrent Jarchetypes, selection of a default language and even
definition of the size.and positioning of the visual gadgets.
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Abstract: Electronic Health Records (EHR) 'systems manage the most
intimate and private information. The acceptance of EHR systems is
proportional to their positive balance of’benefits weighted against the
risk of insufficient data protection. An objective, better treatment
process for patients on the one side anda highly secured system on the
other side are the most important preconditions. The aim of this paper
is to present the requirements te design architectures to national
eHealth platforms and to describe~the’ architecture proposed by
SANTEC team.

Introduction

Compilations of medical records are the basis for treatment decision
support systems. They support practitioners to diagnosis diseases and select
therapies or medical pathways bystaking into account the patient's current
symptoms and his complete “medical history. With the advances of the
Internet, medical data™can be" more easily shared between healthcare
professionals. But this context also has some critical risks and the
confidentiality and/reliability of medical data need to be assured. The
contribution of this work is'on the data protection level within national EHR
architectures. In/this paper, we present an architectural solution to manage 3
kinds of data:

(a) Small and structured documents, where personal data can be separated
from medical data. Example: CDA laboratory results.

(b) Small documents where personal and medical data cannot be
separated. Example: PDF discharge letters with patient identity.

(c) Largesdocuments where personal and medical data cannot be
separated. Example: DICOM images with patient identity.

System Architecture & Security
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The proposed system deals with these kinds of data: (a) Laboratory results
which are pseudo-anonymized and stored in a central medical data
repository. (b) PDF documents are encrypted and stored in a centrally
encrypted DMS (Data Management System), (c) X-ray images are stored in
encrypted decentralized data repositories (for example on.servers in the
hospital's DMZ (demilitarized zone)). Also national PACS backup systems
are good alternatives and may act in a second role as decentralized
repositories.

To avoid attacks from external or from internal /users the system splits
person-identifying data and medical-result data 'into different systems,
operated by different institutions. One system (called TTP — trusted third
party) keeps the person-identifying data and maps it to pseudonyms. A
second system (CMReg - central medical registry) keeps pseudonyms
together with their corresponding medical data (see Fig. 1).

Dealing with Pseudo-anenymized Data

Primary systems (that produces medical data) are charged to split the
information into two messages: one’with the person-identifying data; and
one with the medical data. The messages-are sent to TTP and CMReg,
respectively. Both messages have the*same link-ID which will be used by
CMReg to request to TTP a /pseudonym. CMReg will never know the
patient’s identity and TTP will never know where the medical data is stored.

The medical data document, is stored in the CMDRepo (central medical

DMS || CMDRepo

Figure 1: Simplified Architecture representation
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data repository) and the CMReg keeps meta-data (location, pseudonym,
etc.) about the document.

When a Web-client queries data from the system, the query is splitted into
two messages. The TTP receives person-identifying data (of the patient) and
a token; the CMReg receives the query and the same token..The CMReg
asks to TTP for the pseudonym(s) corresponding to the token. The TTP
replies to the CMReg with a list of pseudonyms that match to person-
identifying data sent by the Web-server (with the sameytoken). These
pseudomyms are used to perform the query in the’medical ‘data storages.
The query results are encrypted with the public key. of the client and sent
back.

Dealing with Non-anonymized Data

As long as the system can assure that_ medical data does not contain
person-identifying data, the pseudo-anonymization works well. For
documents that pseudo-anonymization ‘cannot’ be guaranteed, a new
procedure must be implemented.

For small documents like patient discharge letters in CDA or their PDF
versions this problem can be solved.by:*(a) charging the primary system to
generate a symmetric key; (b) encrypt-the medical data with the symmetric
key; (c) encrypt the symmetric’key asymmetrically with the public-key of
the KeyStore server; (d) send the encrypted key and the encrypted medical
data to CMReg; (¢) CMReg, sends the medical data to DMS and the
encrypted key to KeyStare; /(f)*CMReg creates meta data (locations,
pseudonyms, etc.) about the documents.

For large and unstructured ‘documents like x-Ray images, where a
separation of data is impossible, the transmission time can become a
bottleneck to the system. In that case, data may reside on the producers’
side instead of getting copied to the central encrypted DMS. Therefore we
considered to /shave Encrypted Decentralized Data Repositories. The
procedure to register these documents in the EHR system is quite similar to
small documents (e.g., PDF files): (a) the documents are symmetrically
encrypted (as.explained before), the key is sent to the KeyStore server and
the medical datatlocation is sent to CMReg (to complete the meta data). The
only difference is that documents are stored on the producer side.

The retrieving process is the same for small or huge documents. When the
document is requested by a client, the symmetric key is decrypted by the
KeyStore server and re-encrypted asymmetrically with the public key of the
client. Both, document and encrypted key, are sent to the client.
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Statistic evaluations are possible only on non encrypted medical results
which are stored in the CMDRepo. If further statistical research has to be
done and personalized data like age and sex are necessary, special
exceptional queries must be allowed to query the TTP.

Conclusion

This paper describes the architectural approach of SANTEC to improve
confidentiality and reliability of medical data within a national eHealth
platform. The proposed architecture was designed to satisfy’the following
requirements:

o Medical data must be separated from person-identifying data.

e The same organization must not have complete access to both data
stores. A TTP is charged to map real identitiesiand pseudonyms while a
CMReg is charged to map pseudonyms and medical data.

Data can be sent as structured or unstructured file formats.

If possible, medical data must be pseudo-anonymized.

Non pseudo-anonymized data must’bewencrypted.

Data must be accessible via secured-eonnections over the Internet.
Encrypted data and the encryption-key cannot be available to the same
person or organization (e.g. server manager).

The results of a query can only bereadable by the requester.

o Users must be identified.

e The access’ rights of users must be predefined. The services are
available according to the users*rights.

o Pseudonyms of patients aremnever sent outside of the platform. They are
not visible for clientsiand primary systems.

o Statistic evaluations are passible only with non encrypted medical data.

e The system must foresee a solution to verify patients’ consents.
Consents are associated to pseudonyms.
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Abstract: AIMSU, a non-profit medical, association gathering
emergency physicians and engineers, decided torexplore new tracks for
information medical really adapted by’ nature and handling to the
circumstances of the emergency. Supported early on by two major
public institutions, AIMSU has demonstrated the relevance in the
context of the emergency practice of aisimple'and robust solution that is
based on three axioms in a untapped combination: (1) focus on the
emergency medical information; (2)..manage the data under the
responsibility of the patient; (3)sunbound the civil and the medical
identity. Our work leaded to the creation a website called sanoia.com
allowing free and anonymous~online storage of personal health data
essential for medical care in lemergencies and accessible to any doctor
in France and abroad, throughya unique and secured number. Several
French medical institutions, attracted by the immediacy and
operational features of sanoia:com have expressed an interest.

Introduction

More than 20% of the French population suffer from chronic diseases or
have a health history. Their medical profile must be well known to any
medical doctor to receive the best possible care. According to study from
the French National Ministry of Health, an estimate of 405 000 adverse
effects in healthystructures (hospitals, clinics ...) has been calculated of
which 155 000 might be avoidable [1]. Yet, according to the General
Manager of:Marseille Hospitals (400 beds and 80 000 admissions/yr) 85%
of emergency patients are not able to accurately express their medical
history,/The'main trends increasing the risks are known and growing [2]:

e Ageingspopulation with a greater source of medication interactions,

« Greater mobility of populations in France and abroad,

« Prevalence of chronic diseases that impact the choice of treatment,
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« Advances in medicine and associated technologies, which result in a

tendency to hyper-competence, resulting in fragmentation of care.

The public expectations are high in terms of electronic communication of
personal health information. Although, 91% have expressed‘the wish to an
increase use of informatics in physician practice, they werg.more than 78%
to consider confidentiality of their health data as a critical issue [3]. We
therefore, decided to build a tool accessible at http://www.sanoia.com that
will meet these expectations and requirements (fig 1.)

1. Patient enters 4. Patient write 5 _Emergency Doctor
Anonymous his/her 1D on any or out of residency
biographical and weearable item Q physican in France or
particular sign data associated to Abroad enters
Password Emergency URL patient 10

e
2,10 generated |
Uhnigque & Secured 3. Management Page
Fille€l by patient

alone or with family
doctor

O R e s e s AP |

Emergency Access
Versha

Figure 1: Schematic representation of Sanoia.com

Methodology and Results

Doctor/Emergency.Interface

We have’gathered a panel of physicians and emergency physicians having
them to/define ‘and focus on the most common parameters needed in
emergeney.Situations. Once the basic and anonymous data entered a secured
and unique ID/is generated. The ID associated to doctor access URL can be
written on any wearable item or displayed on the mobile screen. Associated
to user provided password, the patient can enter his personal space and fill
the items alone or with the family doctor.
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Technical parameters

Sanoia.com, built with php, mysql and javascript tools, is hosted on 2
dedicated servers at a major hosting company providing all services in
terms of maintenance and back-ups. It has been successfully tested to allow
500 000 users per day. To help the user enter his treatments, we.generated a
dynamic link with the French national drug database. We.aim to be able to
connect all major national drug databases through. the International
Nonproprietary Name.

Anonymity and Privacy

All possibilities of identification, even by overlap, were discarded. For
example, besides the absence of name or email in"Sanoia.com, it is assumed
that three antecedents with a specific date (datel/ month / year) and location
identifies a person. So we opted to ask only the month-and year history.

We have placed the management system of-health records behind a proxy
that anonymizes traffic. Our two tiered| architecture, the first rendering
invisible to the second the IP addressof applicants, has led to the
recognition of anonymity by the expertuservices of the French National
Commission of Informatics and Freedom.(CNIL).

Conclusion

SANOIA is beneficial both for care\givers and patients on several levels.
Since the launching of the firstirelease on February 2009 previously under
the name medurg.com, we are.facingan accelerating trend of visits reaching
today about 2 000 monthly/visits-and a subscription conversion rate of 40%.

Sanoia.com has proven‘to generate interest among the different parties.
Interest of Sanoia for keysactors of the health chain

e Patients improve their safety in an emergency, anywhere in the

world while preserving their privacy.

» Physicians save time and secure their practice.

¢ The emergency teams make quicker good decisions and improve the

quality of‘the/psychological status at the admission.

e The public health actors (State, Regions, Territories ...) offer a new

reflex/preventive health simply and immediately operational.
Perspectives

Sanoja.com, offering now a practical solution, immediately operational,
might represent a complementary or add-on module for emergency and
international access, to the future DMP or the European Heath insurance
card which contains only reimbursement information [4]. In this regard,
contacts were established with local health institution in charge of Digital
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Health and the local chapter of the National Order of Medical Doctors to
study the terms of integrating services, which will be entrusted to the LSIS
Laboratory in Marseille (http://www.lsis.org/).
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Abstract: A pronounced requirement is audible for quite;a while from
the medical professionals to access medical data and possibly other
Hospital Information System (H.1.S.) features from ‘anywhere’ within
the hospital premises, specifically during the ward round. A
deployment of a mini touch screen notebook seems like a technically
viable solution. There are suitable models on the market with 10" touch
screen displays. The touch screen technology is much more user
friendly than the standard keyboard. A“high performance and secure
WiFi infrastructure is a prerequisite which is; however, often present
already. H.L.S. modifications to fit /thensimplified functionality and
limited screen size also need to be done. These modifications require
close cooperation with the users in~erderto fulfil their needs, involve
them in the process and motivate themninto using it. This technology
can be easily complemented with ether technological features (possibly
already in place): RFID or bar.code patient identification thus allowing
during the round to propose/the MiD. the list of patients currently in
the room visited. The benefits,are multiple and obvious. The described
solution encounters good user acceptance.

Introduction

Comprehensive clinical hospital information system PCS*CARE®
developed and maintained by/PCS Systems, spol. s r. 0., Prague, Czech
Republic, has been in use by many hospitals and other health care providers
in several countries\(EU, Middle East) since 1994. Its users, both nurses and
physicians find it"difficult to make daily records during the rounds in an ‘off
line” mode. Such proceéss involves making temporary notes on paper with
the need to enter the,data at some later time into the H.l.S. This requires
extra work{with an additional disadvantage of making errors. Thus a
pronounced interest has been expressed by the users of PCS*CARE to
deliver a solution which would enable them to enter daily records online,
during thereunds.

Solution

During discussions with the users the following points and requirements

have been identified:
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¢ Should serve both for nurse as well as for physicians
e For nurses, should serve for entering regular measurements
(temperature, blood pressuer, etc.) and applied medication

e For physicians it should allow prescription (both new and

modifications), ordering tests and examinations.

e Results, preferably in graphic mode (where applicable) should be

make available

o Entering to be kept as simple as possible, e.g. tickingabox, or using a

touch screen button

e Written input should be kept minimal

e The possibility to enter longer texts needs/to remain should the need

arise

e Open for future technical and functional extensions and additions

These requirements were taken into account in both the prototyping phase
as well as in the pilot testing.

The proposed solution uses, of course,, the' robust infrastructure of
PCS*CARE H.L.S. — its Oracle databasejUnix/Linux operating system on
the server side and its data structure. For.the user interface both .Net or Java
could be used. Our choice was Javas
Major Advantages

Introduction of this portable technolegy increased significantly the rate of
daily records entered into the H:l.S. Its/affordability and convenience for the
users surpassed the expectations. Probability of errors in the entered data
decreased. All data can be, shared”between PCS*CARE and the portable
solution which becomes an integral part of the the H.1.S.

Software Functionality

The available functionality started with a limited set of functions.
Prototype handled “en the nurses’ side the possibility to enter regular
measurements and. the confirmation of the medication delivery. For the
physicians viewing of/'the results was made available (temperature, lab
results) in both graphic and tabular forms. Also the results of other findings
could be viewed. The most frequently used tests and examinations could be
ordered for the“selected patient by a ‘tick’. Medical prescription can be
entered/or /modified. For all staff entering notes (daily records) was
available, though not encouraged.
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Technical Requirements

The inevitable preliminary condition is the availability of a secure and
fast wireless net. This is usually already in place. A mini ngtebook or net
notebook with a touch screen
display is another hardware item
required. Operating system can be
any supported Windows platform.
Windows 7 seems to be a good
choice. We have used Gigabyte
T1028X with 10.1” display which
provides good functionality at a
reasonable price, currently around
[350,- . It can be reasonably
expected that this ratio will surely Figure 1
continue to improve in time. It is
also lightweight and small enough to carry around.

RFID chips or bar coded identification of the patients can be used to make
the process even more fast, simple and.error free. Again, such patient
identification can be often found already in place and is useful for a number
of other applications. In such a ease,a suitable reader needs to be added to
the notebook.

Summary

Providing the portable technology for daily records and in future for other
features as well brings the long awaited ease of use and flexibility. It offers
the possibility to view andwenter the data when and where needed while
sustain the robustnessand full functionality of a comprehensive H.1.S.. The
increased efficiency more than justifies the modest cost of this solution. The
acceptance rate by thesstaff is high indeed and negative comments rare. The
functionality can be-gradually extended both by technical means (bar code,
RFID) as well as by.software enhancements.
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Abstract: A Prototype System composed ofstwos.Desktop Systems
connected to a Router to form a subnet has/been built using multiple
dissimilar Application Stacks (BitNami Stacks). Use of the Stacks
enables a modular, reconfigurable system capable of incorporating
various advanced local networks, embedded systems and networks plus
commodity wireless and telecommunications systems. Beneficiaries of
the design will be Participants in‘\Patient-Centric, Personalised
Medicine and Legacy Healthcare Seryices.

Introduetion

Health and Medical Services can'be static or dynamic across Populations.
For those Populations receptive~toyandyexperiencing change in services,
delivery models are likely tol be maving toward Patient-Centric and/or
Personalized Medicine. In both “models, continuous, periodic and aperiodic
Patient Monitoring provideS relevant data upon which local and remote
analysis and diagnosis canwbe based. Integrated with Telemedicine and
eHealth the end-products will substantially extend and expand existing and
future services.

The Patient is and- has been a data source for Practitioners. The
acquisition, analysis and usage of Patient-supplied data has been affected by
various errors, ,leading~to a dependence upon Practitioner-selected,
Laboratory-performed tests. Detection, isolation, analysis and response are
common technologies' in more disciplines than Healthcare Services.
Medical Diagnosis-is’based upon Medicine and Knowledge-based Decision-
making. Continuous reliable, accurate, precise and relevant Patient data is a
critical requirement.

Presuming the existence of adequate, accessible, appropriate, current,
necessary, sufficient, reliable, repeatable, timely and historical Patient data
covering lifelong conditions, events, results, successes, failures, Facilities,
Practitioners, Support and environments, it is likely that a secure Patient
Knowledge-based System (sPKS) can support: (1) current state
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determination, (2) triage of serious medical conditions, (3) risk analysis and
proper treatment.

Developing the sPKS is a co-operative task involving Information
Technology and Medical Groups. Supplying the sSPKS with data inputs is a
co-operative task involving Medical Device and Information. Technology
Groups. The primary focus herein is the development of required data
inputs for the sPKS. Data inputs can be composed of raw data from Medical
Devices, or similar sources, Patient- and Community-supplied data, (e.g.,
audio/visual), local pre-processed data (e.g., statistical data generated over
time) and reports from local and on-site Practitioners. Local Patient
Monitoring activities can be multifunctional; multiple”data sources and
types is typical. The above indicates a data flow from the Patient to a
Practitioner at a remote site, with an attendant coneentration of remote data
processing and storage, much in line»with current practice. This
concentration translates into rather large bottlenecks which adversely
impact overall efficiency and performance.

With readily available, over-the-counterMedical Devices the Patient has
available a range of such devices that should support computer interfaces or
software applications that accept.Patient-entered data. Local Computer
Systems are likely to support the. downloading and uploading of
applications along with databasgs and‘application data.

An alternative to fixed ", configurations are modular, reliable,
reconfigurable, expandable,-maintainable architectures that operate under
the joint control of the Patient'and’remote Practitioner. Similar approaches
to dynamic configurations-havessuccessfully been taken in other Industries
over time, e.g., Enterprise Computing, Smart Manufacturing, Chemical
Processing and Aerospace.

Platforms

The Computing_ Platforms and Networks identified herein are
Commercial Off-the-Shelf (COTS) items; their Operating Systems are
drawn from Microsoft Windows and Linux offerings; Application Software
Tools are Open-Source and Commercial products.

Open-Source Development

All software/is written with open-source code. The code is protected by a
special license that ensures everyone has access to that code. Such access is
necessary since developing custom Application Stacks will require code
integration for newly designed and legacy software packages.
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Application Stacks

A Software Operating System is an example of a Software Stack, i.e., a
set of software components and subsystems required to deliver a fully
functional solution for a product or service. An Application Stack is a
Software Stack that delivers an Application. An Application ¢an include
multiple, identifiable Components, e.g., Databases, programming language
and control packages. Application Stacks herein /support directly or
indirectly Healthcare Services.

BitNami Stacks

BitNami Stacks (http://bithami.org) include an open source application
and all of the other software necessary to run it; such as Apache, MySQL,
PHP or Ruby. The selected BitNami Stack is installed on the Platform
(herein a Windows XP Professional or an UBUNTU Linux Platform).
Thereafter it is accessible via a User-defined port number associated with an
internal or external Apache Server.

BitNami Stacks were chosen to demonstrate presence, functionality and
versatility of currently available Application Stacks. Many new Stacks have
been proposed; each will substantially broaden the Stack library.
Commercial Custom Application=Stack“Designers are available. With the
combination of BitNami Application Stacks, Custom Application Stacks and
proprietary Application Stacks, amadvanced Prototype can be built to enable
Participants, Facilities and/Support, Groups to configure and built models
for advanced Healthcare™wServices suitable for Patient-Centric and
Personalised Medicine Healthcare Services.

Advanced Prototypes and,Models can also be used to integrate medical
researchers and specialists plus advanced technologies, e.g., imaging,
decision-support, conditions, chronic care and whole-body health. A
selection of existing BitNami Application Stacks includes, but is not limited
to: DjangoStack (Rapid Application Development), LAMPStack (Linux,
Apache, MySQL,PHP), RubyStack (Ruby), Drupal (Content Management),
phpBB (Bulletin Board), Liferay (collaborative tools), Spree (eCommerce),
Moodle (Documentation), DokuWiki (Wiki).

A selection of proposed BitNami Application Stacks includes, but is not
limited'to: AIOCP (All in One Control), Epiware (Document Management
System), FUDforum (Web Forum), Open-Xchange Server ( Collaboration
and Integration), SQL-Ledger (double entry account/ERP system), Pandora
FMS (Monitoring), Plone ( content management system).
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Application Stack Caveats

Developers must consider that a Computing System supporting
Application Stacks encounters additional inherent overhead, resource
limitations, processing tasks and User limitations. Scalability, Capacity
Planning and Performance must be closely monitoréd. ‘Since this
development effort has been directed at Patients and“Communities of
Patients (e.g., multiple systems), related limitations are ‘expected to be less
severe. Performance and scalability will remain issues:

Anticipated Additional Architectural Requirements

Overlay Structures: an overlay is when a process replaces itself with the
code of another program.

Swap Data Structures: enable the execution of programs that manage data
files larger than available memory.

Roll-in and Roll-out: Task Sets, comprising selected tasks to be performed
by the Computing System, may not be/fixedyuit€., the member tasks in any
Set may vary depending upon current and“future processing requirements.
The number of Task Sets may vary as well. Hence, at any time the number
of Task Sets and the number of Tasks in any Set may vary. Furthermore, at
any time, individual Tasks may=not “be required to perform assigned
processing. During this dwell time a Task may be 'rolled-out' to a storage
facility to await the next time it'is,required when it would be rolled-in from
the storage facility.

Task Sets, comprising selected tasks to be performed by the Computing
System, may not be fixed, i.e.;”the member tasks in any Set may vary
depending upon current andyfuture processing requirements. The number of
Task Sets may vary as'well. Hence, at any time the number of Task Sets and
the number of Tasks in any Set may vary. Furthermore, at any time,
individual Tasks..mays,.not be required to perform assigned processing.
During this dwell time a Task may be 'rolled-out' to a storage facility to
await the next timeit is required when it would be rolled-in from the storage
facility.

An exampleuis a test-oriented Task assigned to run during periods of very-
low actiyity, Another example would be a Task designed to support a Sleep
Apnea/Study. Similarly, an Application Stack that is currently in a dwell
processing state could be rolled-out to a storage facility to await the next
time it is required when it would be rolled-in from the storage facility. This
would be the topic of a future project.

Overlay and Swap in Extended Application Stacks: A reasonably prudent
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presumption is that not all Application Stacks are required to be
continuously resident, active and performance task sets. This presumption is
justified by the reality that a Patient progress through a sequence of activity
states within a 24-hour period. The set of currently resident, active and
performing Application Stacks must at least properly match:\the current
activity state. Inactive Application Stacks can relinquish resources’and/or be
rolled-out to a storage facility.

Sensor data can be processed to determine the current activity state and
software configuration management can make the proper ‘modifications.
When Sensor data is not available, e.g., the Patient is unavailable, a low
activity related configuration would be achieved,

Overlay Application Stacks: Application Stacks can be designed to
function as Overlay Structures, i.e., a set of Applications can be configured
to use a specific Application Stack under a preset set of rules. Multiple such
Stacks would support multiple Overlay Structures. For example, a remote
Practitioner may request that a set of, non-standard tests be performed
(e.g., two) and each test is designed towexecute on a standard Overlay
Stack. Where the local System supports itwo or more such Overlay
Stacks, the tests can be performed-in-parallel.

Swap Data Application Stacks: These.Application Stacks are likely to be
under the control of other resident Application Stacks. This may entail
access to data on remote storageiresources.

Future Testing: Future testing will address expanded testing on each
System and on co-operative,and-peer-peer application testing involving both
Systems and external applications:

Future Developments:y, Bluetooth and Wireless Technologies inject
multiple and substantial possibilities into this configuration. These cover a
variety of embedded systems and networks, Cellular Systems and mixed-
mode configurations,.e.qg., all of the above plus current infrastructures.

Conclusion

The Prototype integrating BitNami Application Stacks functioned well in
preliminary‘ytesting. The results obtained indicate that an expanded
configuration iswappropriate as is the inclusion of embedded systems,
wireless. networks, e.g., 802.11x, and Bluetooth-enabled devices and
networks. The integration of open-source Medical Packages is both feasible
and planned, e.g., imaging and diagnostics.

The 'next step' in development is an advanced Prototype that integrates
available open-source Medical and Health packages. When a level of
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successful completion is accomplished, additional integrations will include
Telemedicine, eHealth and more advanced Medical Devices.

Thomas Clark: A BSEE from the University of New Mexico and an MSEE from Wichita
State University provided a basis for Electronic and Computer-based Control\Systems in the
fields of Military Ground and Airborne Radar, Fire Control, Navigational and, Guidance
Systems. A MSCS and an Engineer Degree from The University of Southern California
provided a basis for Enterprise-level, Fault-Tolerant and Highly-Available Computer Systems
and Networks. A BSL and a JD degree provided a basis for related fields. Recent activities
include Telemedicine, eHealth, Public Health, Medical and Health. Informatics, Embedded
Systems and Networks, Electronic Record Systems, Reconfigurable and Personal Systems,
Medical Devices and related Diagnostics Interests extend to Public Health, Patient-Centric
Healthcare and Personalized Medicine.
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Using Digital Pen and Paper to Improve Electronic
Care Record Keeping, Boosting Productivity,
Accountability and Quality of SocialCare

Petter Ericson?
!Anoto AB, Sweden

Abstract: In the face of tight resources and growing workloads, social
care providers are under constant pressure to deliver fmore for less’.
Explosive demand for social services — for instance~as a result of a
rising elderly population — is not matched by higher; staffing levels and
a shift in resources.

Anoto’s Petter Ericson, co-inventor of Digital Pen and Paper (DP&P)
will discuss how DP&P can help healthcare providers respond to these
pressures by simplifying service management, and delivery — without
jeopardizing well-oiled, existing workingiroutines.

The digital pen records carers’ notes,in real time, as they fill in care
forms and deployment transcripts,(The digital pen writes just like an
ordinary ballpoint pen, with a tiny infrared camera at its tip tracking
its movements relative to a nearly=invisible dot pattern printed on the
form. The data can then be transferred, from the pen to a PC via a USB
docking station or a mobile phone, and is immediately available for
further processing.

ADAC Uses Digital Pen’and/Paper for Fast Entry and Analysis of Patient
Data

Every year, ADAC-Luftrettung gGmbH, Germany’s largest air rescue
service, takes thousands ofirescue flights. Every ADAC air rescue operation
must be documented, in detail — with an emphasis on speed, precision and
efficiency.

The informatien’ is jthen needed for follow-up treatment in hospital,
administration purpases and to settle charges with the various service
providers, /such a$ health insurance funds and insurance companies.
Previously; everything was done manually, which meant a lot of time and
effort was spentyon filling out forms and capturing accurate data.

Various “electronic data entry devices, including Personal Digital
Assistants (PDASs), tablet PCs and a solution based on Anoto Digital Pen
and Paper (DP&P) technology, were tested. The DP&P solution from
Diagramm Halbach was the most convincing choice due to the ergonomics
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and practicality of the technology.

The company developed a digital emergency doctors’ log — ‘dotforms®
rescue’ — in collaboration with ADAC-Luftrettung and the German army
hospital Bundeswehrkrankenhaus Ulm. Verification software with
handwriting recognition was also developed. The solution,met one of
ADAC’s main requirements — the need to graphically illustrate and digitally
analyze the correlation between different medical factors during the period
of a patient’s medical treatment.

The dotforms application now means fast, accurate data entry without any
additional effort, as well as the ability to retain_paper forms, which
accompany the patients to hospital. Data capture with “dotforms rescue’ is
now 4-5 times faster than when it was being done manually.

ADAC-Luftrettung has now decided to use the‘application at all of its 33
centres across Germany.

Bethesda Emergency Associates, Suburban Hospital, Bethesda, Maryland —
Verifying Information in the\Emergency Department

For doctors in an Emergency Department, getting documentation into the
computer system quickly and easily.issasmajor concern in their daily work.

It is important to ensure that documents are verified and contain correct
and complete information. At the same time, learning new and complicated
software is something busy medical professionals could do without.

A system using Digital Pen and“Paper (DP&P) has helped doctors at
Bethesda Emergency Associates”at Suburban Hospital in Bethesda,
Maryland, to simplify /documentation. The system is electronic, but
physicians can learn how:to use it instantly.

Developed by Bartcharts LIZC and PSR and incorporating Anoto DP&P
functionality, the eéBC system means that doctors can record patient
information using familiar/pen and paper and then transfer it directly into
the system in digital format.

The eBC system/is simplicity itself from the doctors’ perspective. They
simply print off the appropriate template from a computer at the beginning
of their rounds, and complete the template during the patient examination,
documenting items such as medical history, care and diagnosis.

Whilg ease of,use and speed is top of mind, the eBC system is also much
cheaper than,traditional solutions, providing savings that can be passed on
to patients. The success at Bethesda has led to further orders for eBC,
which is being introduced at two new locations.
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Digital ‘Pain Diary’ Brings Relief to Palliative Home Care

In 2003, an academic study in Linkdping, Sweden, tested the innovative
use of Digital Pen and Paper technology in the care of terminally ill patients
in their homes.

The application, developed by Anoto, gave palliative /care patients the
opportunity to use a networked digital pen to keep a™pain diary’ and
register facts about their condition several times a daysThis information
was sent to medical staff via mobile Internet, leading=te,more precise and
timely pain management.

The digital pain assessment method was considered,effortless by patients
in spite of their state of health. It helped that the digital pen resembles an
ordinary pen and is easy to use, even for fragile or elderly patients.

Patients experienced an improvement in the contact with their caregivers
and felt that they were participating more in their own care. The technology
allowed patients to combine the comfort,of being cared for in their own
homes with real-time monitoring and control‘ofpain levels.

In the next phase, the monitoring of/heart failure patients will be studied.

Petter Ericson studied. Engineering Physics at Lund Institute of
Technology and joined C Technologies in 1997, where he worked as head
of software development.,In 1998 the world’s first consumer hand-held
image processing device, the C-Pen, was launched. Two years later,
Anoto was founded,as a/spin-off from C Technologies. Mr. Ericson
currently worksswith R&D, and has filed patents for over 40 inventions in
the field of image processing and digital pen and paper.
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Using Digital Pen and Paper to Improve Provision
and Management of Home Care in Sweden

Monica Edenstahl
Solna Municipality, Stockholm, Sweden

Abstract: In the Stockholm suburb of Solna (65,000%nhabitants) the
local council has deployed Digital Pen and Paper technology to improve
the management of its home care services.

Monica Edenstahl will explain why Solna opted for this specific
technology; how it has helped save the council over Euros 1.2m
annually; and how Solna’s success has led over)40 other Swedish
municipalities adopting similar solutions.

In 2002, the delivery of home care in Solna was split between council
staff and private home care providers. /As there was no central record
of carers’ work within this new structure,) the council could not
maintain adequate quality control over its.services. It finally found an
effective way of addressing this by intreducing Digital Pen and Paper
(DP&P), which automatically captures handwritten information and
converts them into keystrokes. A tiny.infrared camera at the tip of the
pen tracks its movements relative-to a grey dot pattern printed on the
form, recording and storing whatis being written.

Home carers now use digital pensito record the exact time of their
arrival and when they leave, the tasks performed and information
about the patient’s wellbeing==This has created much greater
transparency for everyong involved.

Back at Solna’s Home Help,Centre, the pens are docked and the stored
records are transferred to a central computer system. This means the
council has an instant’aceount of the level and quality of care provided
and can confirm that carejtime is accurately recorded and paid for.
The handwritten notes are signed and left in the home, where other
carers or family members can then refer to them.

Digital Pen and Paper Solution Creates Security for Elderly

Simplicity and Security

Staff taking care\of old people in their homes often do not have time to
get to grips with complicated IT solutions, but as they are dealing with a
group of/vulnerable people the need for good documentation is paramount.

In Solna; a suburb of Stockholm, the local council has found that a
solution based on Anoto Digital Pen and Paper technology has
revolutionized their processes.

The Mobipen Care solution, developed by Swedish company Catrel using
Anoto technology, is simplicity itself from a user’s perspective. This is
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vital in the home help service, where many of the workers are not used to IT
and sometimes stay in the job for relatively short periods.

By properly registering every visit and every service provided for the
patient in both written and electronic form, patients’ families can be
reassured about the level of care being provided, and care.managers can
ensure that procedures are being followed.

The digital pen means that there is an instant, contemporaneous account
of the care provided that can be incorporated directly intosthe home help
service’s computer records.

Three Components

The solution has three components: digital pens, binders with special
forms and docking stations for the pens. When care assistants visit people in
their homes, they take the pens with them and®nete” in the binders with
special forms how the old person is being cared for. They make a record of
when he or she has eaten, showered, and hote any other observations, such
as whether he or she was feeling unwell,

Staff members also use the pen to makesa note on a sheet of paper by the
door as to when they arrive and when they leave. Both this and the binder
remain in the home to give familiessexact information about how their
relative is being treated.

This can be particularly important,in cases where the old person has
dementia, and cannot remember, whether care assistants have visited them.
Families can then be sure of the care their relatives have received.

As the digital pen looks feels-and'writes like any other pen, this process is
straightforward for all ,of thewstaff. The fact that the pen also stores
everything they write in digital format goes unnoticed by the user.

A Precise Picture

Once the information is saved in the pen, it is taken back to Solna Home
Help’s office. Here,, the pen is placed in the docking station, and the
information on it transferred to the council’s computer system.

This enables’care managers to get a precise picture of how the home help
service is working, and makes it easier for elected councillors to ensure that
money is being spent effectively.

The solution isynow being used in more than 40 Swedish municipalities,
for example’'Sundbyberg, Kristianstad, Lomma and Karlskrona.

In Solna,"330 digital pens are now being used. Altogether, 3,000 digital
pens are being used in different Swedish towns.

164



e-Mental Health: Enhancing Mental Health
Services through Information and Communication
Technelogy
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Biofeedback, Virtual Reality and Mobile Phones
for the Treatment of Generalized Anxiety Disorder

F. Pallavicini, D. Algeri, A. Gorini, C. Repetto, G..Riva
Istituto Auxologico Italiano,Milan, Italy
pallavicini.federica@gmail.com

Abstract: Generalized Anxiety Disorder (GAD) is“a psychiatric disease
characterized by long-lasting anxiety that is not focused on a specific
object or situation. Physical (relaxation and coentrolled breathing),
behavioural (visualization and controlled g&xposure) and cognitive
control strategies (challenging negative thoughts) represent a key part
of the GAD treatment, even if they are hard.to be acquired. To
overcome this limitation the EU funded, INTREPID research project
(IST-2002-507464) proposes to improve/the treatment of GAD through
the use of a biofeedback enhanced virtual reality (VR) system used to
provide both relaxation and controlled expesure. The patients are made
aware of their reactions through the“feedback provided by the VR
environment in real time. Using mental exercises the patients learn to
control their physiological parameters, while using the feedback
provided by the virtual environment they become able to gauge their
success. More, this experience~issstrengthened by the use of a mobile
phone that allows patients to jperform the virtual experience even in an
outpatient setting, enhancingythe patients’ ability to deal with their
symptoms in real life contexts. This approach was tested in a Phase 11
randomized controlled trial (NCT00602212), including three groups of
4 patients each (for a total'of 12 patients): (1) the VR and Mobile group
including biofeedback {VRMB); (2) the VR and Mobile group without
biofeedback (VRM); (3)the waiting list group (WL).

Introduction

Generalized anxiety disorder (GAD) is an anxiety disorder that typically
has an early age.of ,onset, a chronic course and a high degree of comorbidity
with other anxiety“and mood disorders [1]. According to the DSM-IV-TR
[2] the essential feature of GAD is at least 6 months of "excessive anxiety
and worry" about a variety of events and situations. GAD is usually treated
with medications’and/or psychotherapy. In particular, the two most diffused
treatmentsiare /cognitive therapy and applied relaxation [3;4]. The EU
funded INTREPID research project (IST-2002-507464) proposes to
improve the treatment of GAD through the use of a biofeedback enhanced
virtual reality (VR) system in order to facilitate the relaxation process. One
of the main advantages of VR in association with biofeedback is the
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possibility to create specific environments that can be controlled in real time
by the physiological modifications occurring in the patient [5;6]. However,
a critical issue related to the use of virtual exposure in the treatment of GAD
is the lack of a VR system that can be used in the everyday situations: both
the cost and the setting of the system limit its use to/the-health care
centre/hospital/therapist’s office. To solve this issue we._included in the
protocol a mobile phone, in order to provide the guided'experiences also in
outpatient settings.

Instruments and Methods

To test the efficacy of the proposed approach we~set up a phase-2
controlled clinical trial. One hundred and five consecutive patients seeking
treatment in a public health-care institute in Italy,were screened for the
admission in the study. Criteria for participation included the following: (1)
Diagnosis of GAD, following DSM-1V-TR criteria; (2) Age between 18 and
50 years; (3) No psychotherapy receivedfor GAD; (4) In case of taking
pharmacotherapy, the kind and amount of,medication had not to be varied
during experimental period; (5) No histery of neurological diseases, mental
retardation, psychosis, alcohol or.drug™dependence; (6) No migraine,
headache, or vestibular abnormalities.

Twelve patients who met the inclusion criteria, 9 female and 3 male,
entered the treatment phase and were randomly assigned to one of the
following groups: (1) the VR and“Mobile group including biofeedback
(VRMB); (2) the VR and/Mobile=group without biofeedback (VRM); (3)
the waiting list group AWL)»A semi structured interview was used to
identify the relevant DSM=-IV-TR diagnostic criteria for GAD in the sample.
The following psychemetric questionnaires were also administered to each
patient at pre-treatment \and upon completion of the clinical trial:
Generalized Anxiety, Disorder -7 questions (GAD-7), Penn State Worry
Questionnaire (PSWQ); Beck Anxiety Inventory (BAI); State-Trait Anxiety
Inventory Form¥-2 (STAI-Y-2), Hamilton Anxiety Rating Scale (HAM-A).

The two experimental conditions that received treatment (VRM and
VRMB) were also assessed at the beginning and at the end of each of the 8
protocol sessions/using the following questionnaires: State-Trait Anxiety
Inventory Form, Y-1 (STAI Y-1) and Visual Analogue Scale for Anxiety
(VAS-A). At the beginning and at the end of each training session (the
Heart Rate (HR) was recorded for 3 minutes. Finally, HR of the patients
included in the VRMB group were also assessed during the treatment
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sessions, in order to obtain and monitor the
variations of their emotional state. . B

To study the efficacy of the different b_ P ﬁ(/
protocols, a repeated measured between s ’
subjects design with three experimental E b7y P
conditions was used. Specifically, the ’
study included the following conditions: Fig. 1 The.control unit: a)a

1. Virtual Reality + Mobile Phone personal.computer (Asus
without Biofeedback Condition (VRM) In GZS,), b)a Crosscab|e; c)a
this experimental condition patients therapist’s laptop (EEPC
received an eight-session VR-based 100H - BK039X); d)A
treatment including both relaxation and  joypad (Xbox Controller);
exposure and techniques supported by HR e)ashead-mounted display
biofeedback. From sessions 1 to 6, the (Vuzix iWear VR920
patient explored a beautiful tropical island
in an immersive condition (wearing a
head-mounted display and a head-tracker),and following a predefined path
leading to different relaxing areas: Campfire, Beach and Waterfall. Each
experience was supported by an-audio narrative based on progressive
muscle relaxation and/or autogenic techniques. To improve the efficacy of
the training and to increase the gffectsof relaxation, patients experienced at
home, using a mobile phone, a,non-navigable version of the same virtual
reality environment experienced during the therapy. The patient was asked
to train relaxation abilities‘at least®once a day for the entire duration of the
protocol. In session 7 and 8“the patient explored the island reaching a
Gazebo in which he was'exposed to pre-selected words or images related to
his personal stressful.events and was asked to use the learned relaxation
techniques to cope with them.

2. Virtual Reality +# Mobile Phone with Biofeedback Condition
(VRMB). The patients experienced the same protocol described above, but
with the support,of biofeedback. Specifically, in the sessions with the
therapist, HR personal variations were used to modify specific features of
the virtual environment.

3. WaitingyList Condition (WL). This was a control condition, in
which patients not received any kind of relaxation training.

Results and Discussion

The main results of the study are reported in the tables.
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The study offered three interesting results. On one side, it confirmed the
possibility of using VR in the treatment of GAD. Both experimental groups
improved their clinical outcome after the end of the treatment, On the other
side, this study provides initial evidence of the better efficacy of the
treatment for the VRMB group. Subjects belonging to this.group reported
higher decrease in the anxiety psychometric questionnaires jafter the
treatment than both the VRM and the WL groups, even if the VRM group
too reported some significant improvements at the end of the therapy. This
study also supports the clinical use of a mobile phone to re-experience and
anchor the contents of the VR sessions at home. When interviewed about
the usefulness of the PDA, the majority of patients (91%) answered that
they were very satisfied about it because it helped them to consolidate the
relaxation training in the absence of the therapist.

In conclusion, this study represents the first experimental evidence that
(1) VR can be used for the treatment of GAD; (2) in a VR treatment,
patients take advantage of a mobile deviece that delivers virtual guided
experiences in an outpatient setting; (3) the effectiveness of an immersive
virtual relaxing environment, that helps_patients to master the complex
training of relaxation, can be reinferced“using the patients’ physiological
data to modify specific features of the_virtual environment in real time.
Currently, on the basis of these interesting results, the project is still
ongoing and twelve new patients have been selected to participate in the
study.

Table 1 Demographic details by study group

Group

VRMB | VRM | WL F p
Variables | Mean (SD)
Age 41,75 (13.24) | 48.5(12.66) | 51.25(9.84) | .746 | .502
Years of
Education | 14.25 (2:5) 11.75 (4.78) | 10.25(3.59) | 1.164 | .355

Table 2 Meanof HR differences between Pre and Post all sessions training

Group | Mean Std. Deviation
Mean of HR differences Pre- | VRMB | 4,67 3,327
Post all sessions training VRM 2,83 1,169
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Table 3 Mean of STAI-Y1 and VAS-A differences between Pre and Post all

sessions training

Group | Mean Std."Deviation
Mean of STAI-Y1 differences | VRMB | 6,7917 2,71761
Pre-Post all sessions training VR 5,2083 3,26886
Mean of VAS-A differences | VRMB | 7,7083 4,28782
Pre-Post all sessions training VR 6,4583 3/82563
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Client-centered Design of Technology to Support
Mental Health

G. Doherty*, D. Coyle', M. Matthews" and J.Sharry?
Trinity College Dublin, Gavin.Doherty@tcd.ie
College Green, Dublin 2, Ireland
2 Mater Misericordiae Hospital, jsharry@mater.ie
CAMHS, James Joyce St., Dublin 1,Areland

Abstract: A variety of new technologies to,support’ mental health
treatment are emerging. Many of these technologies aim to improve
access to treatment and to provide more engaging and relevant
treatment to clients. However, technologies which-suffer from usability
problems or which fail to take into account the real needs of clients and
the context in which treatment is provided are unlikely to succeed.
There is a need to establish guidelines,and processes to support the
development of usable and useful technolegy interventions. Research
on Human Computer Interaction (HCHyhas yielded both general and
domain specific guidelines and development processes, but further
work needs to be done to deal with.therunique challenges posed by the
mental health domain. We outline a client-centered development
process, drawing on prior researchjin HCI and experience gained
through development of a number of e-mental health interventions.

Introduction

Technology to support-mental _health can potentially address a range of
problems, including difficulties’encountered accessing services, engaging
successfully in treatment and providing affordable treatment. Similarly
technology can target a number of different contexts, including systems
designed for use in‘prevention of mental illness, standalone computer-based
treatments and /self-help systems, and systems intended for use in
conjunction with, face-to-face psychotherapy. Within these contexts of use,
systems may support monitoring of and self-monitoring by clients,
communication (such as computer-mediated therapy), delivery of content
(e.g. psycho-educational video material), and interaction with content (e.g.
interacting with “a Virtual Reality environment to support controlled
exposure treatment for phobia). To date, a range of disorders such as
depression, eating disorders and phobias have been targeted using a number
of different technologies, including animated agents, 3D gaming, virtual
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reality, and mobile phones. The space of possible technology interventions
has been reviewed along with the state of the art in [1].

Addressing usability and human factors issues is recognized as critical for
successful technology development projects, and research\on HCI has
resulted in a philosophy of User-Centered Design, in which.end users are
consulted early and often during the development process. System designs
are generated through activities which involve end-users, and prototype
systems are evaluated with real users. While many of thesextechniques may
be difficult to apply in the mental health care /setting due to ethical
constraints and access problems, the motivation for using them remains.
Clinical evaluations of technologies which have major usability problems or
which do not match well with the needs, circumstances and interests of the
client group are likely to discover little beyond the.fact that the technology
is unusable or un-engaging. That is, design=problems with the technology
may mask any positive effect associated with the technology intervention.

A Client-Centered Process

We propose that a client-centered design process be employed for the
development of mental health technelogies.”Our recommendations on such
a process represent experience gained-through development of a series of
therapeutic applications: Personal Investigator — a therapeutic 3D game [2];
PlayWrite — a content authoring.tool for therapeutic games (used to produce
a series of therapeutic games); the"Mobile Mood Diary — a mobile phone
based mood diary [3]; My. Mebile Story — a mobile-phone and desktop
based system for constructing/ therapeutic stories, and the ongoing
development of the Technology Enhanced Therapy (TET) platform for
online and mobile delivery and support of stepped care interventions.

The design process begins with a needs-analysis of end-users, both clients
and therapists. Given the unique features of the mental health care domain,
it is vital to design-in collaboration with therapists, and we recommend that
therapists be part,of the design team. While collaborative design, involving
domain experts, is‘desirable in most design spaces, it has particular
importancetin mental healthcare [4]. Few therapists currently have the
experience-and expertise required to design or develop new technologies or
to rigorously evaluate them to the standards required for successful
introductionsto/clinical settings. Equally, designers may be unfamiliar with
clinical issues, therapeutic models and protocols. Collaboration permits a
sharing of knowledge from each expert’s domain. The designer needs to
appreciate the sensitivity of the situation and be able to characterize
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potential clients and to understand a therapist’s motivations and typical
working practice. User-centred design techniques such as workshops,
roleplay, and paper prototyping may be used at the early stages to engage
both clients and therapists in the design process. For example, prototyping
involves creating physical representations of technological/designs in order
to provide feedback on design ideas. Prototypes incrementally embed
functionality into the artefact through successive iterations. The use of
prototypes can help end-users envision the potential for, the proposed
technology and the resulting changes in work practice.

Choosing a therapeutic model which complements the existing work
practices of therapists and their clients is an important™step in any design
process. There are several ways in which this decision can affect system
design. For example a therapeutic model can be incorporated explicitly into
a tool, as in the Personal Investigator game which embodies Solution-
Focused Therapy. Equally systems can/seek to improve upon existing
therapeutic tools or activities — the Mobile,Mood Diary uses mobile and
online technology to try to create a more,engaging and convenient mood
chart than the traditional paper-chart. Finally, systems can be open-ended
and allow therapists to adapt and.create their own therapeutic content —
PlayWrite, My Mobile Story and TET ‘platform take this approach, allowing
therapists to incorporate their existing therapeutic models into the system.

Guidelines

Another aspect of HCI sesearch”is the development of domain-specific
guidelines for new technologies. Specific guidelines for mental health
technologies can includerdesign for outcomes, make the systems adaptable
and sustainable and provide flexibility in the delivery of support. Here we
briefly expand on the example of designing for outcomes.

In technology development projects it is beneficial to set goals and
identify outcomes which a system will seek to achieve. Many outcomes can
be targeted which’ increase the capacity of services and provide larger
numbers of people with access to professional support, e.g. computerised
cognitive behavioural programmes can supplement face-to-face contact
with therapists [5]¢ A second broad challenge is to improve the outcomes of
interventions by improving the effectiveness of treatments and increasing
the degree to,which clients successfully engage with treatments. Depending
on the nature of an intervention (disorder experienced, intervention method)
systems can be developed which aim to support, as well as monitor [6],
specific therapeutic outcomes (e.g. reductions in anxiety levels,
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improvements in moods, improved coping strategies). It is also possible to
identify broad objectives which contribute to the success of a wide range of
interventions. For example, the quality of the client therapist relationship
plays a significant role in the success of many interventions. Other
examples of outcomes that might be targeted include improved client self
efficacy, encouragement of increased levels of self-reflection by clients or
designing to support behavior change.

A phased evaluation approach is important within the mental healthcare
area; the framework for design and evaluation of‘complex health
interventions of [7] provides a useful conception‘of the jprocess ranging
from the preclinical theory phase through to longterm implementation. An
important distinction from a systems development perspective is between
formative evaluation and summative evaluation. Foermative evaluation is an
integral part of any user-centered process; the evaluation generates
knowledge which is used to aid in the design of the application. This might
relate to difficulties clients encounter in operating the system or engaging
with the treatment and motivates changes to the design. In contrast
summative evaluation seeks to quantify-the performance of the system, and
is typically the goal of a clinical trial=As"part of a phased evaluation, peer-
user evaluations of non-clinical aspects_may be appropriate. For example
the mobile-phone mood diary was initially evaluated with peer users not
experiencing mental health problems [8]. This allows usability problems to
be identified and rectified before proceeding to clinical evaluation.
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Abstract: Background: Distortion of body image isscommon in patients
with severe obesity as are psychological problems such as depression.
Aims: To assess body image perception in patients with severe obesity
and to investigate the impact of body size overestimation on depression,
i’mxiety, self esteem, body dissatisfaction;.binge eating and quality of
ife.

Methods: Body size (BS) perception iwas assessed in 185 patients
(71.4% females, 28.6% males) with/severe-obesity (mean BMI 42.1,
min-max: 31.2-62.5) applying for gastric by-pass surgery, using
“Virtual and Body” (PREVI), a virtual reality program. In addition, all
patients were assessed for depression=(Beck Depression Inventory-2),
anxiety (Beck Anxiety Inventory),-self-esteem (Rosenberg Self-Estime
Scale), body dissatisfaction and“binge eating and drive for thinness
(Eating Disorder Inventory) and quality of life (IWQOL-L.te).

Results: 3.2% of the patients underestimated and 58.4% overestimated
their BS by more than 10%. in comparison with the perception of an
external observer. Patients overestimating their BS had a higher BMI,
higher scores of bulimia‘and‘reduced quality of life.

Conclusions: Patients/with severe obesity tend to overestimate their
body size and tend to/have,special psychological characteristics.

Background

Obesity is nowadays®a worldwide public health problem [1]. Severe
obesity can have.important psychological consequences such as depression,
anxiety, low self-esteem, poor quality of life and negative body image [2].
Body image. refersyto a mental image that a person has of the physical
appearance ofwtheir body [3]. It has been argued that body image
dissatisfaction could be beneficial to motivate people to lose weight. It is
more likely, however, that this dissatisfaction erects emotional barriers
which lead to’increased eating and depression [4]. The scientific literature in
this area is difficult to summarize, as there are findings supporting different
conclusions: obese individuals overestimate, underestimate, or are accurate
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regarding body size estimation. These inconsistent findings across the
literature may be due to different measurement methods and varying sample
sizes 4). Johnstone et al, using a novel digital morphing tool, have observed
that obese subjects displayed poorer body perception than their lean
counterparts and overestimate their actual body size [5].4Almproved body
image would be one of the main reasons for post-surgical psychological
improvement, better social integration, and enhanced/quality of life [6].
Virtual reality can be used as an assessment instrument for,body image in
obesity. Through the use of immersive virtual reality environments, it is
possible to induce a controlled sensory rearrangement that facilitates the
correction of biased body image [7].

Aim
The aim of the present study is to assessibody image distortion in obese
patients seeking a bariatric surgery by a ‘virtual reality program.
Furthermore, relations between these results and the degree of obesity,

quality of life, depression, anxiety ‘and, psychological traits of eating
disorders are investigated.

Methods

Subjects

All consecutive patients with severe obesity seeking bariatric surgery
from September 2008 to August 2009 were assessed. Patients who were not
able to understand or read.German’ or French were excluded. All patients
signed an informed consent“form before evaluation. The study was
approved by the national.uxembourgian ethics commission.
Anthropometry

Weight was measured in\kilograms and height in meters to calculate BMI.

Assessments

o Depression:‘Beck Depression Inventory 2

¢ Anxiety: Beck Anxiety Inventory

o Quality/of life: Impact of Weight on Quality of Life-Lite (IWQOL-Lite)

o Self-esteem:"Rosenberg self-esteem questionnaire

¢ Body. dissatisfaction and binge eating: Eating Disorders Inventory

(EDI).

o Assessment of body image using virtual reality:

Body image was assessed in three steps, using a virtual reality program
called “Virtual & Body” (PREVI). In the first step, an external observer
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draws an “objective” image of the patient’s body form. In the second step,
the patient “draws” his/her body as he/she sees it. In drawing his image, the
patient can change each part of the virtual body. In a third step, his/her
image is compared with the image drawn by the external observer.

Statistical analyses

Comparisons were done using the Mann-Whitney test{Correlations were
done using Spearman’s Rho coefficient. All statistical analyses were done
with PASW 18.

Results

185 patients seeking surgical treatment for obesity|were assessed, 132
women (71,4%) and 53 men (28,6%), aged between 18 and 67 (mean=40,5
+ 11,1 years), with BMIs ranging from 31,2.to 62,5 (mean BMI= 42,1 +
6,1). 3.2% of the patients underestimated and 58.4% overestimated their BS
by more than 10% in comparison withithe assessment of an external
observer. BS estimation by patients was,12,8 % + 12,5 higher than BS
estimation by an external observer.

Patients who overestimating their.BS#most had significant higher BMls,
reduced quality of life, and higher bulimia scores on the EDI (table 1,

Test Percentile 0-25 Percentile Percentile 75-100 P value
(n=46) 25=75'(n=93) (n=46)
Mean + S.D. Mean £+ S.D. Mean £ S.D.

BMI 429455 40.4 0.5 44972 *<0.001
Depression 12.2+8.8 145 + 10.4 17.3+12.3 0.093
Anxiety 12.5% 10.5 135+118 145+113 0.722
Self-esteem 20.3£ 5.7 19.0+5.8 185+6.2 0.372
Drive for 0.4#02 04+02 05 £0.2 0.504
thinness

Bulimia 0.1+0.2 0.1+0.2 02+0.2 *0.011
Body | 07+03 07+02 07+02 0.576
dissatisfaction

Quality of life 40.8 +19.4 426 +21.1 51.4+22.8 *0.045

Table 1 Differences of mean of psychological variables in three groups of
percentile of body overestimation (test Mann-Whitney)
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Mann-Whitney test).
Conclusions

Most candidates for bariatric surgery overestimate their weight. Patients
who overestimate their weight more than the median of/this\population,
have higher BMIs, decreased quality of life, and more binge eating than
patients who do not overestimate their weight. In particular, there are
significant correlations and differences between “overestimaters” and “non-
overestimaters” with regard to bulimia scores and binge eating. In addition,
severity of obesity is positively correlated with body image distortion i.e.
severely obese patients tend to overestimate their-BS more than those whose
obesity is less severe.

All patients tolerated and accepted the virtual,reality technique well.
Patients can better imagine their body image and can change parts of the
body separately. This is an advantage in relationship to traditional methods
of body image assessment [8].

References

[1] S. Low, M. Chew Chin, M. Deurenberg-Yap=Review on Epidemic of Obesity. Annals
Academy of Medicine Singapore, 38:57-65, 2009.

[2] T. A. Wadden, D. B. Sarwer, A. NigFabricatore, L. Jones, R. Stack, N. S. Williams.
Psychosocial and Behavioral Status of Patients Undergoing Bariatric Surgery: What to
Expect Before and After Surgery. Medical Clinics of North America; 91:451-69, 2007.

[3] D. Garner, P. Garfinkel, H. Stancer, H:,Moldofsky. Body Image Disturbances in Anorexia
Nervosa and Obesity. Psychosomatic Medicine, 38:327-36, 1976.

[4] M. Schwartz, K. Brownell. @besity-and body image. Body Image; 1:43-56, 2004.

[5] A.Johnstone, A. Stewart, P. Benson, M. Kalafati, L. Rectenwald, G. Horgan. Assessment
of body image in obesity‘using a digital morphing technique. Journal of Human Nutrition
and Dietetics, 21:256-267, 2008.

[6] G. van Hout, F. Fortuin, A. Pelle, G. van Heck. Psychosocial Functioning, Personality,
and Body Image Following, Vertical Banded Gastroplasty. Obesity Surgery; 18:115-20,
2008.

[7] G. Riva. From yirtual, to real body: virtual reality as embodied technology. Journal of
Cybertherapy & Rehabilitation, 1:7-22, 2008.

[8] A.J. Stunkard;J./M. Albaum. The accuracy of self-reported weights. Am J Clin Nutr,
34:1593-9,. 1981.

179
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Abstract: We built a videophone-based speech teletherapy system
through the internet and provided rehabilitation services for 2 children
with articulation disorders, who lived in a remote area.

Introduction

Childhood articulation disorders are a(type of, communication disorder,
which affects speech. Children with this disorder mispronounce words by
omitting, distorting, substituting, or adding,sounds. This is because it has
been estimated miss-leaning on motion of pronunciations in development of
speech.

Speech therapists (STs) provide.rehabilitation services for individuals of
all ages who have speech, language, and hearing disorders, including
articulation disorders, which affect the ability to communicate with other
people. There are more thany14,000 STs in Japan. However, patients in
many remote regions do not have easy access to rehabilitation services for
speech-language problems.

For treating patients/in“remote areas, telerehabilitation can be considered
as an effective alternative. However, we need to investigate in a case-by-
case manner whether telerehabilitation is as effective as face-to-face
rehabilitation. Therefore,/ we administered videophone-based speech
teletherapy for children who have articulation disorders. In this report, we
discuss our experiences with such cases.

Method

Patients

The patients were 2 children (age, 5 and 6 years) who mispronounced
Japanese sounds [s] or long “s” in International Phonetic Alphabet (IPA)
(voiceless palato alveolar fricative: in English “[sh]e” ) by substituting these
sounds with other sounds (e.g., [K], [t], [ts] ). These children live in areas
that have no rehabilitation services for childhood articulation disorders.
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Equipments

We built a videophone-based speech teletherapy system delivered over a
broadband internet connection. The system is described below,

Therapist’s PC

We set up a desktop personal computer (PC) with broadband\connection;
the PC was equipped with Windows OS, Skype, Real VNC viewer, and
PacketiX VPN 2.0 client software, web camera, and headset;microphone.

PC in the remote area

A note-type PC was installed at a nearby community health center with
the same features as that of the therapist’s PC. In\addition, a printer and
loudspeaker were installed.

Software

We describe the role of the softwares that were installed in the PC.

Skype: This software establishes the video-phone connection. We can
communicate interactively through voice and video. Moreover, we can send
some files (text or photo etc.) as an attachment through this connection.

RealVNC: This software enables the operation of the PC in the remote
area from the therapist’s PC. Therefore;-ance the patients switch on the PC,
they need not further operate the PC:

PacketiX VPN 2.0: This software is‘used for establishing a virtual private
network. We built a local area network virtually on the internet to increase
the security in our system and, to control the remote-area PC from the
therapist’s PC.

Goal of the Therapy

The goal of this therapy was,to help children pronounce these sounds
correctly. At the end ofuthe telerehabilitation sessions, the children were
able to pronounce Japanese speech sounds [s] or long “s” correctly in their
conversation.

Therapy Methods

Our teletherapy- methods are similar to face-to-face therapy. During
teletherapy, thesehildren were taught exercises for correct motion of the
articulatory organ (lip, tongue, etc); the execution of these actions was the
goal of the‘first stage of the therapy. After the children achieve this goal,
they continue toyperform these exercises using phoneme, syllable, words,
and sentences intheir conversations.

We use various cues to correct the articulatory motion. In face-to-face
therapy, these cues may be verbal or visual or tactile. However, in
teletherapy, we could not use tactile cue. Therefore, first, we visited the
patient and performed a face-to-face therapy session for correcting the
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articulatory motion by using tactile cues. At the end of the first session, we
taught the children’s parents and the community health-care nurse in that
area to give tactile cues. From the second therapy session onwards, we
performed teletherapy once in a week or once in 2 weeks. The, frequency of
these sessions was the same as that of face-to-face therapy.

Since children must exercise correct articulation repeatedly, the parents
are encouraged to practice these exercises with thel children at home
everyday. We prepared the teaching material in text with“photographs for
home-exercises on the therapist’s PC; this material was then transmitted via
Skype to the PC at the community center, where it.was printed. All these
operations were performed by the therapist from his/her PC.

Result

One child pronounced these sounds clearly. after 12 teletherapy sessions,
while the other child pronounced these sounds clearly after 21 sessions. The
children were seated in front of the web-camera during the teletherapy
sessions.

Conclusion

Duration of 2-6 months may be required to achieve the goal of correct
pronunciation if the teletherapy/session is conducted once in a week or once
in 2 weeks. Moreover, we were able to give personal attention to the
children during every session,of teletherapy. The therapy outcome obtained
in these cases suggests that telerehabilitation is as efficient as face-to-face
rehabilitation. However,swe studied only 2 cases. We will include more
patients in our future studies.
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Abstract: Background: The aim of the study was,to evaluate the
relationship between Facebook users and Internet. addiction (1A) by
Telepsychiatric service. Facebook is a social utility thaticonnects people
with friends and others who work, study andilive around them by
internet. Method: A total of 100 facebook clients-weresstudied with Free
online telepsychiatric services. Internet Addiction Test (IAT) was used,
by Telepsychiatric service, to assess state. measures of symptom
severity. IAT, developed by Dr. Kimberly™=¥oung, is a 20-item
questionnaire that measures mild, moderate, and severe levels of
Internet Addiction. First, we investigated facebook users by internet.
Second, we evaluated for their severity of Internet addiction. Third, we
investigated correlations between facebook"and Internet addiction use
by IAT. Results: Score: 16% clients without Internet Addiction;20-49
points (mild 1A) had been founded 19% clients;50-79 points (moderate
IA) had been found at 18% glients (frequent problems with the
Internet); 80-100 points (severe IA). had been found at 47% clients
(significant problems with the“Internet). Moderate and severe level off
IA had been found at 65 % clients (facebook users). Conclusions: This
study reveals a significant association between Internet addiction and
facebook users (p<0.01). Thedata suggest the necessity of the continued
examination off facebook,usersyevaluation and follow-up evolution of
IA by Telepsychiatric service:

Introduction

Addictive use of the Internet is a new phenomenon which many
practitioners are ,unaware/of and subsequently unprepared to treat. Some
therapists are unfamiliar with the Internet, making its seduction difficult to
understand [1].

Internet addiction disorder (IAD), or, more broadly, Internet overuse,
problematic “ecomputer use or pathological computer use, is excessive
computer use that interferes with daily life [2-3].

A social/network service focuses on building and reflecting of social
networks or social relations among people, e.g., who share interests and/or
activities. A social network service essentially consists of a representation
of each user (often a profile), his/her social links, and a variety of additional
services [4].
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Internet Addiction Test (IAT) developed by Dr. Kimberly Young, is a
20-item questionnaire that measures mild, moderate, and severe levels of
Internet Addiction. IAT was used, by Telepsychiatric service. To assess
your level of addiction, answer the following questions using this scale:
1=Rarely. 2=Occasionally. 3=Frequently. 4=Often. 5=Always. Questions
include items: How often do you find that you stay on-line longer than you
intended? How often do you check your e-mail before/something else that
you need to do? How often do you feel depressed, moody, or.nervous when
you are off-line, which goes away once you are back’on-line, etc [1, 2, 5].

Face book is a social utility that connects people with friends and others
who work, study and live around them by Internet.

Aim
The aim of the study was to evaluate thesrelationship between Facebook
users and Internet addiction (IA) by Telepsychiatric service.

Methods

A total of 100 random facebook ‘clients were studied with free online
telepsychiatric services and 100 total.efsno facebook clients (control group).
Internet Addiction Test (IAT) was ‘used, by Telepsychiatric service, to
assess state measures of symptom severity. Research instrument was IAT,
developed by Dr. Kimberly',Young, with 20-item questionnaire for
measures different levels of Internet’Addiction [1-2].

For statistical processing‘we used’programs and methods by SPSS-10 and
PASW-18 statistics for computer.

First, we investigated/facebook users by internet and no facebook clients.

Second, we evaluated for their severity of Internet addiction.

Third, we investigated, statistical correlations between both groups,
especially facebook'and Internet addiction use by IAT.

Results

Based on the goalfront, we get the following results for facebook users:

e Scorei16 % clients without Internet Addiction;

e 20-49 points(mild IA) had been founded 19 % clients;

e 50479 points (moderate 1A) had been found at 18 % clients (frequent
problemswith the Internet);

e 80-100 points (severe 1A) had been found at 47 % clients (significant
problems with the Internet).
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Based on the results front total moderate and severe level off IA had been
found at 65 % clients (facebook users).
Also, we get the following results for no facebook users:
e Score: 65 % clients without Internet Addiction;
e 20-49 points (mild 1A) had been founded 13 % clients;
e 50-79 points (moderate 1A) had been found at 19 %, clients/(frequent
problems with the Internet);
e 80-100 points (severe 1A) had been found at 3 % clients (significant
problems with the Internet).
Based on the results front total moderate and severe level off IA had been
found at 22 % clients (no facebook users).

Table | and Table Il shows statistical results by*SPSS-10 and PASW-18
statistic programs (p < 0.01)

Table |
Internet Addiction Test(IAT) Facebook,Users No Facebook Users
N % N %
Clients without Internet Addiction 16 16 % 65 65%
20-49 points (mild |1A) 19 19 % 13 13%
50-79 points (moderate 1A) 18 18 % 19 19%
80-100 points(severe |1A) 47 47 % 3 3%
TOTAL 100 100 % 100 100 %
Table 11
Descriptives Facebook Users No Facebook Users
Internet Addiction Test(IAT). Statistic Std. Err. Statistic Std. Err.
Mean 25.0000 7.35980 25.0000 13.73560
95% Confidence Interval for 1.5778 -18.7128
Lower Bound
95% Confidence Interval for 48.4222 68.7128
Upper Bound
5% Trimmed Mean 24.2778 24.0000
Median 18.5000 16.0000
Variance 216.667 754.667
Std.Deviation 14.7196 27.47120
Minimum 16.00 3.00
Maximum 47.00 65.00
Range 31.00 62.00
Interquartile Range 23.50 48.00
Skewness 1.957 1.014 1.653 1.014
Kurtosis 3.862 2.619 2.983 2.619
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Conclusions

Only 16 % clients without Internet Addiction, 19 % clients with mild 1A.
Total moderate and severe level off IA had been found at(65 % clients
(facebook users). This study reveals a statistically significant association
between Internet addiction and facebook users (P<0.01)/The data suggest
the necessity of the continued examination off facebook users, evaluation
and follow-up evolution of IA by Telepsychiatric service:
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Abstract: This presentation will introduce ‘LifeGuide’; free open-source
software that allows people with no programming capabilities to
develop, modify and evaluate online interventions. Online interventions
are used in healthcare to assist service users to manage or change
health behaviours or to provide e-learning modules to train and assess
healthcare staff. The presentation will describe the software, provide
examples of current LifeGuide 4nterventions and give a brief
demonstration of the tool.

Introduction

The benefits of providing healtheare interventions online are well-known.
The low-cost, 24 hour availability and global accessibility make them an
important resource for both theintervention user and for policy makers [1].
Furthermore, internet interventions can be made available to large numbers
of people therefore researchers can collect longitudinal data on the use and
effects of intervention components in large samples.

Traditionally, the development of online interventions has been resource
intensive. Each interyention is normally programmed individually by a team
of programmers and the initial development of an online intervention can be
more expensive ,than, for other formats (e.g. face-to-face or printed).
Moreover, once’an)intervention has been programmed it can be difficult to
modify it. In“contrast, LifeGuide enables people with no programming
capabilities to develop online interventions in a cost-efficient and flexible
way. This opens up online intervention development to people who may not
normally’have the resources to do so (e.g. postgraduates and early career
researchers). Moreover, the software is embedded in a virtual research
environment(the LifeGuide Community website) which allows researchers
to share intervention components and therefore avoid costly duplication of
interventions.
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The LifeGuide Software

The LifeGuide software consists of an authoring tool (Fig. 1), logic and
an intervention manager (Fig. 2).
The Authoring Tool

The authoring tool is used to create the pages of the interventiorn and has
been designed to be easy to use to allow novice researchers to create their
own internet interventions. Within the authoring tool/users can add: their
intervention content; interactive questions to obtainginformation from
intervention users in order to provide tailored advice; buttons to navigate
throughout the site; and images, videos and audio,files; The look and feel of
the website can also be changed using a flexible drag and drop interface to
alter background, layout and colour whilst a‘templates function is also
available to allow users to create a standardised design.
The Logic

The logic is a written set of commands that works behind the scenes of an
intervention to make it run as expected;. it is*what makes the intervention
work. It is the logic that allows intervention‘users to move from one page to
another ensuring that they are directed to, pages that are tailored to their
situation. Logic commands can also-be used to enable the intervention to:
give personal feedback to intervention users; automatically randomise users
into groups; automatically scare questionnaire items, send automatic e-
mails or text messages and lots mere.”More information about how logic is

® o 0 W v @@

e e &~

Fig 1: The,LifeGuide Fig 1: The Intervention Manager

Authoring tool

used in‘kifeGuide interventions can be found in our LifeGuide Researcher
Manual [2].
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The Intervention Manager

Completed and tested interventions can be uploaded to our LifeGuide
server on the LifeGuide Community website (or on a researcher’s own
server) to run their intervention trial on the intervention manager. Here,
researchers can collect research data and track participant.usage of the
intervention. All information entered by a user throughout. the course of an

intervention  is  securely

stored and then can be ;& Rt
Question Doctor

exported from the —E ——

Your Personal Internet Doctor Fof:

intervention  manager to Fiucelsted symptohs and nfecions (ncluding swine fu]
Excel for analysis. . ““_":::;"::I'n"rl::""""' Pecorfor
Creating Tailored ;:.--*:::. ::‘“:“*::‘.’,:‘“
Interventions B anons T S w vt e
EEE&E:“ mlndgullmperlonll:dvkghyulewlngﬁnu
Interventions  developed » a o
using the LifeGuide software = s ssiee
can provide intervention P s —
users with key features for
effective behavioural

interventions.  Interventions
can be individually tailored
for the website user and
provide essential longitudinal
support in the followihg
ways: including diagnostic or
assessment questions that.can
then be scored automatically;
providing tailored
(personalised) advice based
on the intervention "user’s
responses  tow, /interactive
questions; helping “users to
plan and self-monitor their activities; and providing communication with
peers andstherapists through e-mails, forums and message boards.

LifeGuide has already been used successfully to create interventions for:
promoting “hygiene behaviour to reduce transmission of pandemic flu;
delivering tailored advice for self-management of cold and flu symptoms;
delivering 8 sessions of cognitive-behavioural therapy for irritable bowel
syndrome; and providing e-learning and assessment tools for health

Figure 2: Example Internet Interventions
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professionals. Projects that are currently in development include
interventions that aim to: aid smoking cessation; reduce antibiotic
prescribing in GPs across Europe; reduce weight; and manage stomach and
bowel problems.

Future planned capabilities of LifeGuide include the ability-to link with
medical records; connect to monitoring devices (e.g. heart rate monitors);
and to deliver interventions through other communication )modes (such as
mobile phones).

The LifeGuide Community

The LifeGuide software is freely available™to dewnload from our
LifeGuide Community website (www.lifequideonline.org) where users can
find a detailed user manual and support from others/using the tool, share
intervention components and find examples-of internet-based interventions
developed using the software.

Our LifeGuide community also allows networks of researchers to share
whole or parts of interventions enabling“collaboration, collection of larger
datasets and the opportunity to flexibly~-modify existing interventions (e.g.
translating them for use in other languages).
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Abstract: As virtual reality technology continues.te” mature, wider
dissemination is occurring as the Internet and, mobile platforms
continue to proliferate worldwide. The rapid pace of technological
development is allowing for more creative and widespread development
and implementation of new clinical protocols and applications. As
healthcare continues to migrate to/ non-hospital and non-clinic
environments, these platforms will%, encourage both healthcare
providers and patients to innovate and experiment with individualized
applications that meet their needs¢ Just as the pharmaceutical and
genomics industries move rapidly toward personalized medicine, the
advent of advanced digital technologies may give rise to what will be
known as “Personalized Digital Medicine.”

Introduction

Simulation technology has“long been used to train individuals in highly
specialized fields. For example; the U.S. Air Force and NASA used
simulations to allow pilots and“astronauts to practice maneuvers in a safe
environment before attempting these complicated tasks in the real world.
However, new applications of these technologies are enabling residents to
practice surgery without endangering human life, encouraging patients to
complete physical therapy without resistance, and allowing individuals to
overcome their/ fears . and distorted cognitions in the privacy of their
clinician’s office:

The applications, of simulation technology in health care are numerous.
Below is a/partial list of the uses that are currently being investigated:

e Treatment of anxiety disorders, including specific phobias, panic
disorder, agoraphobia, social phobia, and posttraumatic stress
disorder;

e Treatment of eating disorders and obesity;

e Assessment and treatment of schizophrenia;

e Assessment and treatment of attention deficit disorder;
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e  Skills training in autism;

e Treatment and diagnosis of cognitive deficits;

e Physical rehabilitation;

e Management of chronic pain;

e Distraction from pain associated with medicalsand dental
procedures;

e Quality of life in individuals with chronic illnesses;

e Empathy;

e  Stress inoculation training.

For more than fifteen years, VR environments have allowed clinicians to
treat patients more effectively and efficiently, without concerns of excessive
cost, loss of confidentiality and limited safety that arise with many
conventional treatments. The therapeutic benefitssof-Using simulations are
becoming increasingly well recognized and- fully supported with results
from controlled clinical trials. With more than 1,000 papers already indexed
in Medline, it is certain that simulation technology is a strong force in health
care.

As these methods have reached maturity, many investigators are now
beginning to manipulate aspects of.thesW/R environment that will maximize
the effectiveness of therapy for individual, patients and specific disorders. A
challenge still remains, however, in the widespread adoption of this
technology which is currently limited by requirements for in-hospital or in-
clinic visits. Because of technological advances, many simulations are now
able to be delivered over/the“internet, as well as on hand-held portable
devices. This allows for wider healthcare dissemination and personalization
in the areas of preventionptraining, education, therapy, and rehabilitation.

Noteworthy advances in mobile and handheld technology with their
inherent significantly improved communications and graphical user
interface representations / are also providing an explosion of new
possibilities for remote healthcare and next generation telemedicine
applications.

Mobile platforms should not be viewed as replacing the more traditional
systems currently in use in major medical centers and hospitals, but rather
they should be viewed as providing a type of seamless and 24/7 access to
healthcare. /The combination of advanced, miniaturized sensors and rapid
point-of-careytesting will help to integrate the fusion of a new type of
patient-centered healthcare delivery system paradigm. Although new, there
are some preliminary studies that show advantages in using mobile
platforms which primarily demonstrate efficacy in both patient education
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and administrative support. It is now time to broaden the horizon and
pursue additional clinical applications.
Some examples of virtual environments ported to the, Internet and
handheld devices include:
e Posttraumatic stress disorder (PTSD) VR treatment.environments
delivered via the Internet;
e Teen smoking VR treatment environments delivered via the Internet;
e Pain management VR environments delivered via a mobile telephone;
e Physiological monitoring and feedback delivered, via a mobile
telephone;
e Mental Armor Training delivered via an iPhone.

Posttraumatic Stress Disorder(PTSD)

Posttraumatic stress disorder (PTSD) _eentinues to be a significant
problem worldwide for populations affected by accidents, natural disasters,
acts of terrorism, and violence. Pioneers, in treating PTSD with VR-
enhanced, physiologically facilitated” prelonged exposure therapy with
attentional retraining have shown that this skills based technology enhanced
therapy approach can increase treatment effectiveness. For example, in
Greece, children with special needs. have been taught to cope with
earthquakes. In the U.S. and’ Poland,’ troops returning from lraq and
Afghanistan have been successfully rehabilitated. And in Ireland, the U.S.
and Korea, victims of metor Vehicle accidents have been able to
successfully drive once more,lt=has even been proposed that by placing
Rwanda genocide survivors in,"for example, a virtual field where crops have
just been burned, a virtual church where a family is hiding, or in other
virtual environments,where a’trauma has occurred, and then having them
slowly experience that situation in a controlled way, the patient may begin
to habituate to his or her specific PTSD symptoms and come to reappraise
the situation, allowing full emotional processing to occur [1, 2] (Fig. 1).

These same worlds are also now being ported over the Internet to increase
the availability and access of this successful regimen to more individuals.
The VR worlds and clinical protocols used in the first ever randomized
controlled-clinical/trial conducted by VRMC in collaboration with Balboa
Naval Hospital) San Diego, have the capability to effectively treat those
military members who have left active duty service and are now located in
remote parts of the U.S. Many of these individuals suffer extreme hardship
in trying to attend regular treatment sessions at facilities, many of which are
located several hours from their home.
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Stress Training

To attenuate or prevent PTSD in vulnerable populations, many groups are
performing pre-exposure “stress hardening” or “stress inoculation” training.
Initial reports indicate that this training can successfully prepare individuals
prior to the exposure and may in fact help to reduce rates of trauma post-
exposure. The goal of VR training is to teach tactical and/or trauma care
skills, allow individuals to practice stress management,techniques (e.g.,
combat breathing), and improve performance during, real-life combat
situations. Initially training performed in VR, these same treatments are
now being ported to handheld devices includingythe/iPhone to take
advantage of “anytime, anywhere” booster Sessions to decrease skill
decrement and provide additional training. Oneiexample of this innovation
is Mental Armor Training (iMAT) (Fig. 2).. The way people think about a
particular experience impacts current moodand how they think about future
experiences. Created for use by deployed'soldiers, iMAT serves to enhance
soldiers’ abilities to form accurate interpretations of the events they
experience during deployment and in_everysday life [3]. The first study,
being done in collaboration with the Arkansas Veterans Health System, the
Southeast Louisiana Veterans Healthcare System and VRMC, is part of a
study with U.S. Army National Guardsmen to determine physiological and
cognitive interventions during overseas deployment. Not intended to replace
diagnosis or treatment, this is a,perfect example of how new portable
technologies can extend healthcare and empower patients to become active
participants in their own well=being.

Pain Management

VR worlds for pain-management showed initial success in attenuating
pain during wound|care injburn victims. Funded by the National Institute
on Drug Abuse,.VVRuworlds developed to be run on either a laptop or
desktop computers)were tested during medical and dental procedures, as
well as with chronie pain populations (Fig. 3). Results indicated a decrease
in both anxiety and pain, subjectively as well as objectively (physiological
signals). Thexchallenge to then port these successful therapeutic strategies
to handheld, devices has been started. Initial human factors testing were
completed,with/a mobile telephone product. Significant efficacy in a study
of patients with chronic low back pain was found. Pain focus conditions vs.
VR focus conditions indicated patients in the VR condition had a drop in
heart rate and skin temperature as well as a reduction in self-report pain
intensity ratings. As with the PC-based product, all participants reported a
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drop in pain while in the cell phone pain VR environment, with significance
ranging from p <0.05 to p<0.001, depending upon which of the three pain
rating scales were used. Also, a significant decrease in heart rate (p<0.05)
and a significant increase in peripheral skin temperature (p =,0.007) while
the participant was in the virtual environment substantiates the.three self-

Figure 2. iPhone Application :
Stress Training iMAT on iPhone

Figure 1. Posttraumatic Stres
Disorder (PTSD) Virtual
Environment

Figure 3. Virtual Reality Cell Phone  Figure 4. VR Delivered via Internet
Solution fop-ChronicPain and Cell Phone to Curb Teen

Management Smoking

reported pain ratings, indicating a reduction in levels of pain and anxiety
and suggesting that' VR is an effective method of reducing distress [4].

Teen Smoking

Smoking “is/an addiction that kills 440,000 Americans each year, yet
2,000 adolescents begin smoking every day [5]. Reaching these smokers
while they still have the chance to choose to quit is of utmost importance. In
an Internet-based VR program (Fig.4), it is theorized that adolescents will
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experience a reduction in urges to smoke and a decrease in the number of
cigarettes smoked weekly. After regulatory approvals (IRB) were received,
an initial study was performed with adolescents in San Diego, California
(n=15). Participants indicated that keeping busy and doing physical activity
distracts them from the desire to smoke. To favor mobilessavvy teens, the
application is now being transferred to a cell phone platform.

Physiology

A portable medical device known as the Mobile/Medical ‘Monitor (M3)
was developed and designed to be used in the 'field to support injury
assessment through real-time vital signs monitering. The multiple FDA-
approved sensors were integrated into a portable, ruggedized existing
military platform that allowed medical data to bextranSmitted over existing
military bandwidth. As medical sensors continue to be miniaturized and
contain wireless communications capabilities, the opportunities for
continuous 24/7 non-invasive remote monitoring' are today realities. There
will be a need for advanced software programs that can manage, interpret,
and signal to both the patient and“clinician early warning signs and
indications of subtle abnormalities«=This approach will go a long way
towards achieving the next level of preventive healthcare.
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Abstract: The aim of this paper is to explore the development of a tele-
rehabilitation program across primary and secondary care, based on
user-driven innovation. The paper is based on findings from an ongoing
research and innovation project, called “Telehomecare, chronic
patients and the integrated healthcare system” (the TELEKAT
project). The project utilizes three“sets of interventions, aimed at
patients, professionals, and the organisation of care. The development
of the telerehabilitation program across,sectors based on a user-driven
approach is shown to be a promising framework for avoiding the
fragmentation and discontinuities that characterize so much COPD
care.

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a serious public
health problem. COPD js presently the fourth leading cause of death in the
world, with 2.75 million“deaths worldwide [1]. According to the global
strategy for the diagnesis, management and prevention of COPD, stable
COPD is managed (using a combination of interventions [2]. However, the
question remains._asyto_the most effective approach of delivering and
coordinating multidisciplinary care according to the disease continuum and
across the healthcare/system [3]. Reviews of the disease management
programs for patients with COPD shows that the programs are
heterogeneous,.in terms of interventions, outcome measures and study
design. However, quality of life is improved, and triple intervention
programsyresulted in lower probability of at least one hospital admission
compared to usual care [3-4]. The reviews conclude that there is a need for
more research on chronic disease management programs in patients with
COPD across primary and secondary care. We have taken this challenge up
in an ongoing research and innovation project, called “Telehomecare,
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chronic patients and the integrated healthcare system” (the Telekat project).
The project uses telehomecare technology to develop a new concept for
rehabilitation of COPD patients across primary and secondary care.
Telehomecare technology is defined as the care and treatment between the
patient’s home and health care professionals with the.\support of
communication and information technology [5]. The target group is patients
diagnosed with serious and moderate levels of COPD.

The aim of this paper is to describe the development of a telerehabilitation
program across primary and secondary care /basedy on user-driven
innovation.

The Concept of Telerehabilitation across Sectors

In the Telekat project, three sets of interventions,are implemented: those
aimed at patients, at healthcare professionals and for the organisation of
rehabilitation. A telehealth monitor box is installed in the patient’s home.
Using wireless technology, the telehealth ‘monitor can collect and transmit
data about the patient’s blood pressure, pulse, weight, oxygen level, lung
function, etc. via the Internet network, transmitting the data to a web-based
portal or to the electronic health caresrecord. Healthcare professionals such
as district nurses, GP, nurses, doctors and physiotherapists at the health care
centre or hospital can assess the patient’s data, monitor the patient’s disease
and training inputs and provide advice to the patient. The patients and
relatives can also view the data on the web portal but can decide whom they
want to share their data with. The=patient has the equipment placed in their
home for 4 months. They receive an individual training program by a
physiotherapist and mayscarry out home-based exercises. A telehomecare
team consisting of health care professionals from primary and secondary
care meet virtually/to coordinate and discuss the individual rehabilitation
program for the CORD patients.

Theoretical Framework

The organizationaljperspective is based on inter-organisational theory [6].
Traditional/rganisational theories tend to overlook the role of networks and
rely on a-morexhierarchical perspective. Inter-organisational theories, in
contrast;.open the boundaries of the organisation. The patient perspective is
based on a theory of everyday life [7].

Methods

199



Through user-driven innovation [8], the experimental project focuses on
developing the rehabilitation offerings so that they can be utilised in the
patients” own homes and from a multidisciplinary point of view. The data
included ethnographic observations in the homes and qualitative interviews
with patients (n=8), relatives (n=6), healthcare professionals:(n=21) and
representatives from private firms (n=5). The data collection process sought
to identify the known and unknown needs and wants/for COPD patients,
relatives and healthcare professionals. The participants in“the project have
developed the tele-rehabilitation program using data‘from the researchers as
discussed in workshops, a user panel and a network laboratory. A total of 82
patients with COPD are participating in the experiment,"with 41 patients in
an interventions group and 41 patients in a control group.

Ethical approval was obtained from the “regional Committee on
Biomedical Research Ethics and reported te- The Danish Data Protection
Agency.

Findings

Through the innovation process founded on a user perspective, a tele-
rehabilitation program across primary~and secondary care has been
developed and is presently being tested-.So far, the findings [9] indicate that
the patients and relatives regard tele-rehabilitation as a useful concept. The
patients use the monitored values as a guide for the type and extent of their
daily activities. The patients.can also use the monitored values as indicators
of when a doctor or other health-professional ought to be contacted, or when
to begin self treatment. Theretis.a striking difference in strategies of self-
care, depending on whether or’ not patients live with a spouse. Patients
living with a spouse may rely’on that person to carry out strenuous chores,
drive the car, carry groceries, and watch over them. Patients living alone
have to rely primarily on their own capacity, although they may sometimes
draw on their adult_children or neighbors. These patients feel safer due to
the collaboration /with' the health care professionals. The health care
professionals regardthe developed telerehabilitation program as a benefit to
the patient because new channels of communication are created, making for
enhancedseollaboration across primary and secondary care. The benefits of
the patients are in the form of more timely contact with the doctor or
readmissionito/the hospital. Data on these issues will be analyzed after the
project has been completed.

Conclusion
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The development of the tele-rehabilitation program across sectors based
on a user-driven approach has been shown to be a promising concept for
avoiding the fragmentation and discontinuities of COPD care.
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Abstract: The paper focuses on results of a.survey’ addressing the
relation between the Big Five and clients’ mgtives and readiness to use
Internet psychological consultations. The study was funded by National
Science Fund, Bulgaria, project OHN 1514/2005:

Introduction

Personality is a dynamic and organized set of Characteristics that uniquely
influences his or her cognitions, maotivations, and behaviors in various
situations. Contemporary researchers have,agreed that there are five basic
dimensions of personality nicknamed_the “Big Five”. Empirical evidence
supporting the Big Five has beep-growing over the past 50 years, beginning
with the research of D. W. Fiske in11949 and expanded upon by other
hundreds of researchers including:Goldberg [1], McCrae & Costa [2-3] and
other [4-5].

While there is a significant‘body of literature supporting this five-factor
model of personality, researchers don't always agree on the exact labels of
each dimension. However,“these five categories are usually described as
follows:

o Extraversion - Introversion: This trait includes characteristics such as
excitability ssociability, talkativeness, assertiveness, and high amounts
of emotional expressiveness. This is the least controversial dimension,
observed as far,back as the ancient Greeks;

e Agreeableness, - Antagonism: This personality dimension includes
attributesssuch as trust, altruism, kindness, affection, and other pro-
social behaviors;

e Conscientiousness - Undirectedness: Common features of this
dimension include high levels of thoughtfulness, with good impulse
control and goal-directed behaviors. Those high in conscientiousness
tend to be organized and mindful of details;
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e Neuroticism - Emotional stability: Individuals high in this trait tend to
experience emotional instability, anxiety, moodiness, irritability, and
sadness;

e Openness to experience - Not open to experience: This\trait features
characteristics such as imagination and insight, and thoseshigh in this
trait also tend to have a broad range of interests.

These dimensions represent broad areas of personality. As personality is a

complex and varied, each person may display a combination. of behaviors
across several of these dimensions.

Material and Method

As a part of project OHN 1514/2005 funded by National Science Fund,
Bulgaria and Bulgarian Academy of Sciences aisurvey, assessing clients’
motives to use virtual psychology consultations, started in August 2009.
The objective was to follow and/or the clients’, attitudes toward Internet
psychology consultations in relation to'the five factor dimensions of
personality (Big Five).

An extensive questionnaire consists of:

- A standard self-report inventory, measuring the Big Five dimensions;

- Questionnaire revealing subjects™motivation to use or not to use virtual
psychology consultations.

This paper presents the results of the first group of 129 subjects (aged 18-
65 yrs old, 4 age groups). Whenxfinalized, the survey has to include 300
subjects.

Results’and Discussion

As a first step, we‘weretrying to find out whether potential users are
ready to use Internet’as a media to receive psychological help and/or advice
or prefer face-to-face contact with the expert. The respondents (subjects)
were divided in 2'groups:

a) Ready to use e-psychology counseling and

b) Those that will/ not run the risk of searching virtual psychology
consultations. Those that doubted are rejected from further analyses.

Comparing the two groups data revealed:

- A statistically significant difference in the education level of these two
groups: The.group that is ready to rely on telepsychology counseling consist
predominantly of people with university education (71.5%), while in the
group that will not rely on virtual psychology support only 33.3% had
university education (comp. err. 17.8, p<0.0001, z=%3.851).
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- The frequency of Internet practice does not influence the decision to run
to virtual psychology support. In both groups subjects that exploit Internet
daily or at least 2-3 times a week is close or exceeds 80% (85.6% from the
first group and 79.1% from the second group).

- Results from evaluating the Big Five are presented at.Figure 1. . The
differences in readiness to use virtual psychological support are revealed
more clearly in Neuroticism-Emotional stability, compared to the other
dimensions. There is statistically significant difference between the two
groups: 40% of subjects that will not use Internety for psychology
consultations scored high on Emotional stability, while/ only 14.3% of
subject from the group with high neuroticism had the same scores (comp.
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err. 15.9, p<0.0046, z=+2.835).

- There are some differences found out between the two groups according
to the main motives for using Internet to receive psychological
consultations. For ‘subjects with high level of neuroticism the leading
motive is the feeling, of freedom (I feel free) — no inhabitations, no
conventions, while_for those with high emotional stability it is “because
Internet is my basic communication tool to form relationships with social
environmentyor to receive various health consultations”. This tendency is in
accordance with the characteristics of the two types of subjects and explains
to a great extent their choices: to use or not to use Internet psychological
consultationsy/Anxiety, uneasiness and psychological problems typical for
neurotic subjects are logically in connection with their readiness to use
psychological counseling via Internet that gives possibility to avoid face-to-
face contacts. On the other hand, emotionally stable individuals do not feel
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a systematic need of psychological support, but they would use virtual
counseling because it is comfortable.

Despite of the fact that the difference between the two groups does not
reach statistical significance, it is interesting to examine further the motives
of the second group that will not use virtual psychology support. For this
group Internet is a preferable communication tool, which is applied for
communications and/ or to receive various health consultations. At the same
time these subjects will not exploit Internet to receive psychology support.
Is this because these subjects view physical and psychology health as not
related?

Conclusion

Telepsychology is an excellent tool, offering psychological help to those
who need it, no matter where they are and at-what time of the day or night
this happens.

The preliminary data of our survey revealed that both education and the
Big Five may play significant role shaping,clients attitude and readiness to
use virtual psychology. They are influencing motivation to use virtual
psychology counseling, too and haveralways to be considered. Further
experiments are needed. Knowing maore about motivation that drive people
towards virtual psychological help will help psychologists in their contacts
with clients. It will also prevent.misunderstanding and will give a precious
tool in the hands of experts tosincrease motivation in groups of sufferers and
stimulate them to care more. fortheir psychological health.
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Abstract: As part of a thesis at the Loria research,center of National
Polytechnic Institute of Lorraine (INPL) and MEDETIC, a non-for-
profit organization, a tele-homecare system is developed. The segment
of population, we are targeting is the senior citizens. This system uses
home automation sensors and other environmental sensors like bed and
chair sensors to monitor the activity level ,of the elderly. Activity
patterns are analyzed by an intelligent application which is based on
Fuzzy Logic to find any unusual bghavior. The system is designed for
the elderly who wish to spend their old.age in their own home, because
of its potential to increase independence and quality of life. This would
not only benefit the elderly who want.to live in their own home, but also
the national health care system by cutting costs significantly. In a
survey done by MEDETIC, a total of 24 elderly dependent people
experiencing several types ofulimitations and leaving in 3 different
residential home care unitsiin France and 13 healthcare professionals
were interviewed in order /to"measure user needs and technology
acceptance. Results of this study provide us a great support to improve
our system.

Introduction

Telehomecare _and, home-based eHealth services are being used to
maintain safety/and. independence among elderly. The concept of home-
based eHealth™ that includes both telehomecare and the smart home is
introduced in [1]. In this context, smart home refers to discreet illness and
trouble prevention and monitoring of residents who may not receive other
forms of/home care, such as the disabled or elderly [1]. The major targets
are improving comfort, dealing with medical rehabilitation, monitoring
mobility andyphysiological parameters, and delivering therapy [2]. Smart
homes contribute to the support of the elderly, people with chronic illness
and disabled people living alone at home.

208



This New mode of health assessment can improve the quality and variety
of information transmitted to the clinician. Measures of physiological signs
and behavioral patterns can be translated into accurate predictors of health
risk, even at an early stage, and can be combined with alarm-triggering
systems as a technical platform to initiate appropriate action,[3]. Home
automation sensor and actuators are the main building_blocks)in smart
homes. Home automation systems may be used not only'to provide security,
entertainment, and energy conservation, but also to make it'possible for the
elderly and disabled to remain at home, by providing an activity monitoring
services.

Activity monitoring for healthcare can range from very simple alerts like
the delay in window opening, to a complex intelligent application based
system to analyze the activity patterns of the person’in a long period, in
order to determine any abnormal behavior»in his daily life of any health
problem and risks.

Challenges

Many telemedicine and e-health systems are being developed and many
innovations and ICT-based emerging=solutions are close to be operational,
nevertheless the expected take-up did het occur yet, since proposed systems
and their targeted medical benefits, are certainly too segmented and
disconnected the ones from the others. In this type of systems, several
challenges need to be addressed. The technological challenges regard the
generic features of the dynamie-database, of the wireless sensor networks,
of the different supporting platforms, of the video call center, and web
services, to allow a flexible and ‘smooth interaction among those items and
to anticipate further additional functionalities, interacting devices, and so
on. In addition, as the healthcare industry is turning to information
technology to help'solve jits business issues, specially provide to quality
patient care seryices, it is important to develop QoS (Quality of Service)
specification in'distributed telehealth systems [4].

Any failure or lack of performance on the system which could not be
tackled in a'reasonable delay may have some damageable consequences on
the solutions’ aceeptance and development potential: the confidence is a
basic and elementary factor of acceptance or reject, such incident could also
generate a psychological defiance towards ICT’s in general and towards
such innovative assistance and monitoring services [5]. The lack of studies
related to user needs is also a major barrier to the implementation of health
care technology in smart homes. The biggest concern expressed by potential
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users of home based health technology is "fear of lack of human
responders” [6]. In this respect, the home based health care systems should
be seen as a complementary for human care not as a substitute for it.

Proposition

The system has a distrusted architecture, and consists_of client side and
server side platforms. At the client side, a PC (home gateway), is the
responsible to connect the home network with the server platform (database
server, web server, application server...) via Internet. Theysystem proposes
many different services:

Activity monitoring and Comfort: By using Home automation sensor and
actuators, the system uses a more passive method.) It senses person’s
presence in a room by home automation sensorsyinstalled throughout the
living areas, such as motion and presence detectors, light sensors.

Medical: Blood pressure, Blood sugar and Weight, monitoring. For
instance, the system uses Bluetooth medicalidevices.

Communication: Video conferencing” (with family or with a doctor),
Internet, emails and instant messaging,

Multimedia: TV, Video and music on.demand.

The system proposes also a management and control platform for remote
access to the server platform or the home network.

The home gateway communicates via the home network with the home
automation sensor and actuator networks and gathers the information. In
order to process the informationy=on the one hand, the daily or weekly,
activity patterns are analyzed imithe central server for unusual behavior of a
discrete illness, by usinguntelligent method based on Fuzzy Logic [5]. On
the other hand, if the,gateway’detects any inactivity in a specific place, for
certain time, it will generate an urgent local alert to a medical call center.

The application installed in the home gateway, has a management part
also. This part is'the responsible to detect any failure or crash in the sensor
and actuators, Amorder to guaranty the right information about activities of
the person and also to'reduce the number of negative positive alerts [7].

In this system, a wireless camera network has been used for fall detection.
Nowadays; the ‘most used system for elderly fall detection is the alert
buttons(a bracelet with a push button around the neck). Unfortunately, if
the person forgets to carry the system, it is possible that the help does not
arrive early. By using the cameras (a camera installed in every room) and
the information provided by home automation sensors (Indoor localization),
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the system will be able to follow the person and detect potentially
dangerous situations.

Results

A distributed tele-homecare system is developed at the Loria research
center, to remotely monitor activity and health state of the elderly by using
home automation sensor and actuators and medical deyices! The system is
designed for the elderly who wish to spend their old age in‘their own home,
because of its potential to increase independence and quality of life. This
would not only benefit the elderly who want to livein their own home, but
also the national health care system by cutting costs significantly.

Our first study shows that all the healthcare professionals have a positive
attitude toward using ICT application. The majority,ofelderly declare not to
know what ICT could do for them (45.83%)337.5% of them think that they
would be favorable to use ICT and 16.67% think that they would be
unfavorable to use ICT. Our study shows that the limited knowledge about
ICT does not lead to a favorable or unfavorable view [8].

By using this system, MEDeTIC, ‘a“non-for-profit organization, offers a
new concept of smart homes for the=senior citizens, named in French
“Maisons Vill’Age”. The first housing, schemes are being built in 2
departments of France.

For further information please see: http://www.loria.fr/~nourizas and
www.medetic.com.
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Abstract: This article deals with the role that ¢can be played in the Silver
Economy by the universities through local territory initiatives. In this
frame, international degrees can be _considered for international
networking in these domains.

Introduction

To face the socio-economic and medico-social problems of elderly and
disabled people, many territories®in many countries have started local
initiatives to find technical, medical, soeial and economical issues. In this
frame, universities clearly have/an increasing important role to play through
many aspects:
=  Universities can providéinew specific trainings with new diplomas
relative to assistive/technologies including e-health (telecare and
telemedecine) and also ICT systems (including home automation).

= Through research and academic exchange programs, university
networks can provide new joint diplomas dealing with common
territorial problems, for example through Erasmus and Erasmus
Mundus programs.

The local initiative context

The department of Creuse today prefigures how large areas of Europe
will stand within the next 20 years. The rural population of the department
of Creusé is at now one of the oldest in Europe. To take benefit of this
demographic reality, the district of Guéret (department of Creuse in France)
[1], (19 towns' for 29 000 inhabitants) decided, 3 years ago, to create the
“Home automation and Health Pole”.

The aim is to drive a coherent action plan in terms of comfort, safety,
autonomy and communication for the elderly and disabled people. E-
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communication techniques and networks technologies together with home

automation management constitute the backbone of this rural healthcare

initiative. It has to answer and fit the following objectives:

= Improvement of the living conditions of elderly people,\in respect to
their socio-economic environment, following ethical rules;

= Help for the development of home automation. companies and
associated services for health and assistance domains;

= Participation of the university and the education system in specific
training and research programs.

More recently, different public and private partners have joined in the
EnoLL program and as been validated as a “Living-Lab” [2], thus
emphasizing the need for coordinating actions in the domain:
= The region (Limousin) and department (Creuse).councils;
=  The hospital center of Guéret;

» The Legrand industrial group, world leader in home automation
equipments;

*  Axione, the regional telecommunications operator;

»  The Chamber of Commerce and professional offices;

» A wide range of official organizations, foundations and medical centers
which services are dedicated to elderly and disabled people;

= The University of Limoges/through academic and research programs.

The context of building new diplomas

In conjunction to the Creusesinitiative, the University of Limoges now
proposes since september 2008, a BSc degree dedicated to “Home
automation for elderly“and disabled people” based on the use of e-
technologies together, with home automation techniques. Many industrial
partners are involved in the academic program of the BSC to make sure it
fits the job market requirements.

To emphasiz¢ as much as possible the benefit of its diplomas, the
University of /Limoges is also resolutely committed to expanding its
international cooperation, at different levels:

»  Through,students and faculty mobility (through Erasmus and Leonardo
programs);

»  Through educational programs with the development of innovative
joint diplomas.

The objective is to build new educational and research cooperative
networks to share experiments and competences in technical and social
domains.
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At the first level, the “Home automation for elderly and disabled people”
BSC has set up agreements (mostly through Erasmus) with partner
universities to provide work placements abroad :
= VIA college university in Horsens, Denmark [3],
= DOMUS laboratory at the University of Sherbrooke, Québec, Canada
[4],

= TUSUR Tomsk State University of Control | Systems and
Radioelectronics in Tomsk, Russia [5],

*  Bogazici University (University of Bosphorus [6]) in Istanbul, Turkey.

Six of the 24 BSc students will do their internships in these partner
universities in 2010.

Toward an international joint master degree

At the second level, the next step is now to-build a new international joint
Master diploma in the field of “Intelligent decisional systems for people in
loss of autonomy”. Nowadays, the technology enables the first step of what
is improperly called “intelligent housing”sIn fact, for the people in loss of
autonomy, technologies now just provide technical solutions in terms of
home automation equipment, communication networks and connectivity.
These technological means also enable, to collect data and data from
different sources (environment,/iser context, alarm and security parameters,
telecare and telemedicine, equipment auto-diagnostic and maintenance).
What is not yet provided is,a way of interpreting such a multi-format
information flow to extract prioritary decisional data. The objective is then
to think new technical solutions’ from new e-technologies and advanced
computer programming to,intelligently extract the right information from a
multi-agent context.
This project hag started initially within the frame of the Franco-
Norwegian Asgard program [7]. This program is intended to:
= stimulate exchanges between France and Norway in terms of the
expertise and,scientific competences,

= emphasize the initiatives of cooperation in research & development,

= cnable/\French’ and Norwegian researchers to extend their own
interpationalmetworks.

In this Master diploma project, several partner universities (from France,
Belgium, Denmark and/or Norway) are now in the process of building
together a complete master academic program for a new diploma opening in
September 2012.
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The objective is to establish, through the ‘“e-technologies and ICT for
elderly and disabled people”, an international diploma with which the
students would take benefit of all the partner universities competencies. The
students would perform a semester in each partner university to pass a
single joint diploma.
The background of this diploma is also linked to_two other mains
objectives that are:
= stimulate exchanges from territory to territory betweenyFrance and the
other partners from a political point of view in order to develop
common policies in a regions network,

= develop common research projects and participate jointly in European
programs in the domain of “e-technologies and ICT” for the silver
economy.
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Abstract: The study developed a computer analysis of.digital pulse wave
recording by linear transformation HSR to enhance, resolution of pulse
wave signal. The pulse waves were recorded using a/standard electronic
pulsoximeter working in a range of 660 and 940 nm. Thanks to
resolution enhancement analysis appeared the details in pulse wave
changes, invisible in standard record. New parameters were
determined characteristic for particular=peaks visible in a high
resolution record.

Introduction

A typical data record from pulseximeter put on patient’s finger gives
information how well the arterial blood is oxygenated and pulse rate. The
parameters of pulse wave, eventual pulse disturbances etc. are usually not
analysed.

The study developed a computer analysis of digital pulse wave recording
by linear transformation/methody[1] to enhance resolution of pulse wave
signal (high signal resolutien HSR).

Results

The pulse waves were.récorded using a standard electronic pulsoximeter
working in a range-of 660 and 940 nm. The pulse wave signals were
subjected to ‘computer processing using linear transformation method
enhancing their signal resolution [2,3]. Thanks to resolution enhancement
analysis appeared the details in pulse wave changes, invisible in standard
record. The results of such analysis are on Fig.land 2.
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b)

Fig.1. Pulse wave before a) and after high signal resolution processing b).
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Fig2yOriginal pulse wave of the one heart evolution before a) and
after high signal resolution processing b).

218



To interpret the obtained results, the ultrasound signals received from
brachial artery using Doppler method were compared to pulse wave HSR of
the same patients, obtaining very good signal structure correlations Fig.3.

301

b)

Fig.3. Pulse wave of the One heart' evolution after high signal resolution
processing a) and brachialiartery Doppler signal of the same patient.

New parameters characteristic for particular peaks visible in a high signal
resolution pulse wave records were determined. Typical presentation of the
calculated results is, shown on Fig.4. It was possible to determine the
parameters of pulse wave HSR and to connect them with some parameters
of cardiovascular system for example: vascular resistance, artery elasticity
etc. To determine the/standard values of above parameters the group of 55
people in age range 20-30 years was tested. It was stated that some
parameters. in pulse wave HSR record can be used as sensitive indexes of
deviation from the norm in a case of people with cardiovascular diseases,
hyperténsion and arrhythmia etc.

The telemedical network called MONTE (www.monte.net.pl) was
established to connections between individual patients and a leading doctor
or a doctor presently on duty or an expert centre in order to monitor the
patient's health status using inexpensive pulsoximeter and Internet
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techniques. Applied software has created this opportunity to extend the so-
called, home care monitoring of the new method: pulse wave analysis HSR.

Developed client-server software that permits the automatic transfer of
pulse wave data to an analysing server and automatic results, collection of
that analysis by a patient in on-line mode. The results of an analysis were
immediately send back to physician office or medical centre.

In this aim a server of Poznan Science-Technological Park of UAM
Foundation was used. The time of such analysis was a fewiseconds.
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Fig. 4. Results of high signal resolution processing of the pulse wave

Currently being tested by patients practical functioning of the
telemonitoring system using pulsoksymetry HSR within the broader system
of medical telemonitoring/MONTE is now tested by patients.

Because of its ease of use typical pulsoximeter and its automation, the
services may be able to'benefit virtually all of its own, including the elderly,
bedridden sick. The) process of pulsoximeter monitoring HSR can be
planned in“any sequence, for example in an hour and of course
automatically signalises serious deviations from a norm in chosen
calculated parameters.

Results of'the tests of the MONTE telemonitoring system and high-signal
resolution electrocardiography (NURSE-ECG) method show that the
system allows more comprehensive analysis of the data from diagnostic
apparatus by the use Internet and special or unique methods of signal
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analysis. The system allows fast, inexpensive and non-invasive detection of
changes either testifying to the threat of cardiac arrhythmia or muscle
infarct in people whose standard e.g. ECG do not reveal any changes. The
system includes better care for patients discharged from/the hospital,
improved control of patients staying at home.
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Abstract: The demographic problem connected*to the ageing of the
population in the European countries comes along with a new spectrum
of questionings in terms of care coverage and services, but also in terms
of aging at home and its consequences,on economy and local craft
market. In this context, the Limousin region, the oldest region in
France and Europe, seems to be a_ privileged ground of experiment
especially in the field of home automation devices.

Intreduction

The increasing importance of aging) at home opens new perspectives to
technicians who are able to propoese and implement adapted technical
solutions which compensaté the handicaps and delay the loss of autonomy.
These technicians come from‘new university diplomas and fulfill the local
craft sector’s needs of new technical skills in particular in the frame of the
law of February 11th,"2005%er the accessibility and the autonomy of the
persons.

In this regional background, the Limousin’s Chamber of Craft Trades has
created the Innovation™Pole for health, autonomy and trades in small
enterprises (CNISAM))[1]. The CNISAM is an Innovation Pole (a label
granted by the Freneh/ ministry of SME's, Trade, Craft industries, Services
and Professions and,the ISM (The Institut Supérieur des Métiers). It aims to
be a resource centre capable of identifying solutions adapted to the needs of
small enterprises, and of coaching them in their development process
through technologies and innovation.

The CNISAM leans on the existing French craftsmen’s assets: variety,
nearness and adaptability, to transform this one into a major actor of aging
at home and adapting home for disabled persons.
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To achieve this goal, the CNISAM helps the craftsmen to integrate
sanitary, social and statutory environmental aspects and new technical skills
in their professional practices, especially in the design of housing
environnement and installation of home automation equipments. It is a
centre of resources for the national network of the professional.associations
and the crafts sector. The CNISAM, with its partner's network, proposes
tools and devices in the domains of housing design/for)the old and\or
disabled persons, the accessibility of small shops, thewconception of
adaptable furniture, the application of healthy materials inithe building, the
innovation of the services linked to the aging of the population. It publishes,
besides its news bulletins, data sheets on these subjects.

Reference “home automation” data sheetsifor the craft market

The University of Limoges [2], through its Bachelor's degree "Home
automation and Autonomy of the Persons !, collaborates with the CNISAM
in the conception of reference data sheets on‘heme automation devices.

Intended to craftsmen, the challenges-of this/data sheets are:

=  consciousness of the contribution-of'this device to aging at home or
adapting housing environment for-disabled persons,

= integration of the ethical @aspects of using home automation device
(respect for private life, dignity, limits of use..),

= capability to present all the possibilities offered by home automation
devices in term of comfort, convenience of usage, safety and reliability,

= capability to elaborate.a customized solution in adequacy with the life’s
project of the person:

These data sheets consist of'd description and an identification of:
= the handicaps,
= the corresponding technological solutions,
= the specifications for installation and use.

To realise handicap data sheets as precise as, we have consulted dedicated
web sites but also met/persons in loss of autonomy. The data sheets first list
what should be knewn about each type of handicap and the underlying
consequences, the.method to be adopted face to the disabled person and also
the main technological solutions to be proposed to the handicapped persons
in respect to,their project of life.

The handicaps are listed in five big categories.
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The first one concerns all the visual deficiencies for which are specified
five levels of deficiency, from the average deficiency to the absolute
blindness. As mentioned above, the behaviour to have in face to this
category of disabled person is also specified, in conjunction to the
behaviour to the guide dog if there is one, and also a standard.list of useful
technological needs that can be of help for this kind of deficiency. These
needs are sometimes very simple and basic to arrangé or)install. A light
switch in contrast with the colour of the room, an adapted,lighting of the
rooms, a centralised command system for several house functionalities, the
automatic closure of the motorised curtains with crepuscular sensors.

The hearing handicap is described according to'the same approach. As the
visual deficiency, the levels of deafness are described according to the
hearing loss level. The distinction and the cause ofithe’ deafness (deficiency
of transmission or of perception), the mixed deafness, and the nervous
deafness (deep and total) are also described. For such deaf persons, the
technical solutions will be directed clearly focused on compensation
through a visual augmentation such as videephones or light signals.

The motor disability includes several.aetiologies among which only the
most important are presented. The.deficiencies are classified according to
the way the handicap arose (congenital, traumatism, ageing, disease,
evolutionary, hereditary). A list of'ithe technologies has been defined
according to the demands and needs (automated doors, and windows,
automated and/or programmable window shutters, centralised command
system ...)

The mental handicap/turnsteut to be the most difficult handicap to
evaluate because referring,to a large field of pathologies. In fact, in this
case, this handicap clearly has to be handled by medical specialists. The
adequate solution ¢an only be driven by these specialists in conjunction
with the advices “of engineers from the technological domains. A
convergence must then be found including the medical and technical aspects
to define personalised solutions.

The last category ‘concerns the elderly people in loss of autonomy. As
anyone knows, this/category of the population is increasing and the “Silver
Economyis really a challenge for the next 20 years for all countries in the
world. The data)sheet states of economic and social parameters that have to
be taken intoraccount in the next years for the problem of the dependence of
the aging people. The indoor and outdoor lighting of the houses, the global
electric installation, the services to the persons through home automation
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(light roads, sick call, fall detection ...) and the telecare/telemedicine
aspects are for example described.

In addition to the data sheets, we also provide a catalogue of about 30
home automation solutions that can be proposed to the handicapped person.
Each technological solution is described in a dedicated datd sheet. It covers
all the aspects in the domains of lighting, heating, automated window
shutters, safety, security, communication systems.
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Abstract: Due to demographic changes andincreasing health care
requirements on the one hand and stagnation of the financing basis on
the other hand, the health care system in ‘most industrial countries
suffers from cost pressure. The system is forced to enhance their
efficiency. To encounter these challenges, hospitals have reduced e.g.
the exposure time of their patients. Hence homely rehabilitation is
becoming increasingly more important="To ensure a reliable
convalescence it is crucial to continuously. control the recovery of the
patients, but regular home visits by the-physician are hardly possible or
cost-intensive. Therefore innovative medical monitoring services have
to be invented to ensure the patient’s-state of health at home. MeDiNa
is a project with the objective to adress this necessary access to
telemedical services in orderiyto meet home healthcare requirements
within the interface between, the physician and the patient considering
the needs especially of elderlytarget groups.

Introduction

The prospect of adonger life may appear charming to the individual, but
current health care systems)may face their biggest task so far in tackling this
enormous challenge. Trapped in the dilemma of constantly increasing costs
and the ever present. expectations of high value medical health care, new
solutions in providing the necessary services are needed imminently.

These trends are constraining the health care system to react. The system
has alreadywnoticed the need of improving process efficiency and
effectiveness. Theresult of the enormous cost pressure can be seen in a 25%
shortened duration of hospital stay within the last 15 years [1].

Subsequent,to the stay in hospital numerous medical procedures require
patient care in a rehabilitation clinic (rehab clinic) in order to re-establish a
state of health that enables independent coping with daily life. The rehab
clinics seem to be overstrained with that increasingly early dismissal into
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the stationary follow up treatment.The MeDiNa project [2] has identified
these problems and works on the provision of technical as well as
procedural solutions. A short cycle monitoring system at home is a key
target for MeDiNa and will help to establish an early warning mechanism
which identifies relapses in its earliest stadiums and also invokes necessary
countermeasures.

State of Research and Medical Application

For the implementation of an integrative solution-forithe support of the
rehab process by an innovative constellation of technical and organizational
methods and systems some different fields jof “techmology must be
considered. Recent development and current /conditions will shortly be
introduced in the following.

With the establishment of the first networks of the integrated health care
in 2004 a demand for systems emerged for/IT systems providers, to support
the cooperation of different medical service providers. Although at present
the majority of providers of hospital information systems develop products
for the support of these frameworks, the heterogeneity of more than 100
different information systems of hospitals and surgeries on the German
market represents a substantial limit*for larger benefits. By input of the
legislator and supported by the activities.of the project "bIT4health" (better
IT for better health), a framework architecture for telemetric in the health
service is currently developed. Thereby a standard is created, which will
permit the exchange of clinical information between heterogeneous IT
systems of different service.providerts.

With a multiplicity of diseases,and injuries a two stage medical support is
indicated by patients: After medical acute supply in the form of operations
or other therapeutic interventions in the hospital, the patient is supplied for
subsequent welfare/treatment in a rehabilitation hospital, in order to re-
establish the physical functions. Main indications for rehab therapy are
cardiac infarcts,/polytraumata, spinal column injuries as well as certain
psychiatric illnésses. Due to positive correlation of the mentioned illnesses
with the age and,/with consideration of the current demographic
development it is to be forecasted that the incidences of these illnesses
continues to rise.[3].

Due to these circumstances a medical monitoring of the patient’s state of
health hasyto be ensured at home as well. A critical state of the patient’s
health must be promptly recognized and impending complications should be
observed [4]. The support of the patient by the family doctor is insufficient.
Regular home visits by the physician are hardly possible for temporal or
monetary reasons for the physician or the clinic he worked for. Currently
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there is no medical application that could provide such a homely rehab with
a coherent flow of information on vital parameters between the doctor and
the patient.

Approach

Based on rehab treatment trends new systems that not only*cover the need
for clinical information are necessary. These systems do,have to enable
technical and economical spanning, patient centered Areatment processes
and value adding services for the improvement in the quality‘of life.

To solve these requirements stated above a holistic approach is presented.
It integrates innovative information and microsystem technology.
Accordingly new healthcare services and business models must be
developed to support therapy for elderly |persons in the domestic
environment. One of its core objectives is the integration of various devices
for the capturing of vital signs and linking them to a central database via the
internet, e.g. in a rehab clinic. Therefore, organizational and technical
partial solutions are introduced and combined to’an overall concept based
on the developed platform.

Microsystem technology already ineludes‘many innovative devices and
programs that can determine different vital signs. An integration of the
components and the specific implémentation in rehab pre and post care has
not yet been realized. Because“ofa strong practical orientation of the
mentioned challenges an interaction of case studies and action research
affects this methodical approach (seefigure 1).
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Fig. 1: Holistic solution for a scenario of microsystem supported services in medical aftercare

Design Patterns for interaction techniques for the elderly

The broad user interaction options made available through modern
microsystems technology give the user (patient) accesswto, numerous
applications and services. However, the primary target group for MeDiNa
are elderly people who must be considered rather sintrained regarding
computer literacy. The results are very individual user profiles that are hard
to generalize. Due to the large field of action MeDiNa could possibly face
once commercialized, a case oriented design of most systems appears to be
unavoidable but would guarantee the covering”of most patients in the
overall target group.

This paper may only present one exemplarilyadesign pattern. The used
framework for formulizing the concepts consists of several segments that
help structuring the content and the distribution as lingua franca. Within the
scope of this paper only a simplified version of the pattern is applied as the
focus is on application oriented solutions and not on creating a pattern
language [5].

TRABING - Tremor swabbing away
CONTEXT: To prompt your desires,to at¢lemedical system when you have
a strong tremor or suffer from restriction can be very unsatisfactory, as you
cannot indicate special position with asufficient accuracy.

PROBLEM: The size of buttons, check boxes, text fields or scrollbars of a
graphical user interface (GUIL)/should be adapted to the user needs. For that
reason modern devices/that are handled by elderly people mostly offer
barrier free GUIs where font,size and contrast can be aligned or even image
information can be read to the'user. This process becomes problematically if
the size of a region cannot)be extended to a degree, that action tremor can
be compensated and the.number of relevant elements still fit on the screen.

SOLUTION: Eor /integrating the mentioned user groups in eHealth
scenarios, the implementation of an inconvenient method of interaction that
compensates even ‘strongest tremor is necessary. This is realized by not
stopping the user’s input-movement at the screen border but letting him
swab beyond. The detection is solely on the touch screen-surface but
because of'the/sustained movement, the relevant information, namely the
orientation, can be calculated. The action of two dimensional tangency is
tracked and several parameters like starting point, orientation and
acceleration are detected that can be used to estimate the desired choice.
With help of an aligned algorithm the aberration of the tremor can be
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compensated and the error rate for inputs can be downsized. An additional
increase in precision is given through the continuous contact of the finger
with the screen, as the friction coefficient serves as a damping effect on the
symptoms of a tremor.

ILLUSTRATION:
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Conclusion

In summary, this paper reports on two contributions:

1. Requirement Analysis in relevant scenarios,for a telemedical approach of
homely aftercare, which currently are not provided with sufficient solutions.
For this, the economic influences coming with demographic change is given
special regard with a new accessto'supply potentials.

2. Specification and functionality of/ the implementation of TRABING.
Identification of relevant parameters for an efficient use among the target
group. A first evaluation shewed high acceptance from the subjects, a very
fast learning curve and a/significant decrease of the error rate for inputs.
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Abstract: Market opportunities for telecare and telehealth” companies have
historically been limited by the procurement processes and organizational
structures of traditional health and social ‘care providers. But, with
Governments and individuals requiring more effective and efficient care,
technology-based care products and servicesrare being viewed as a potential
solution to the increasing pressure on care services. This will generate new
market opportunities in telecare and telehealth.

Currently, companies wishing to enter the telecare and telehealth market
may encounter obstacles to building “a. sustainable business. Accessing
statutory and traditional telecare and-telehealth markets is often a difficult
task for companies, especially SMEs, frequently requiring a level of sales
effort disproportionate to the order quantities won. At the same time, only a
small proportion of people who eould benefit from the use of technology to
support their care actuallymhave access to it. Technology is mostly
prescribed to support thosezwith eXisting complex and/or severe long-term
conditions (LTCs) and /is infrequently used preventatively, limiting the
market opportunities for companies.

However, several factors are driving the requirement for greater use of
technology in health and social care. Population demographics show that
the number of elderly,people is increasing; in Europe, the number of people
aged from 65 to’ 80, will rise by nearly 40% between 2010 and 2030. The
ageing population/and/ poor lifestyles will lead to more people suffering
from LTCs., In England, LTCs already consume 69% of the primary and
acute care/budget.” At the same time, the proportion of the population
available/to_deliver professional and informal care is diminishing. Current
methods.of delivering health and social care will become unsustainable.

Pilot studies’ have shown that investment in technology improves the
effectiveness and delivery of residential and domiciliary care. Evidence
supports the value of remote monitoring for people with chronic diseases,
which results in reduced risk of hospitalization, a reduction in the length of

232



hospital admissions and also in fewer doctors’ appointments.
Technologically-supported health and care services can help reduce
demands on carers and provide better, more effective solutions for health
and care. Governments are beginning to acknowledge ‘the role that
technology may play and are also professing a preventdtive,agenda, to
which technology could contribute.

Other factors are also driving market change. The figure below shows
that the majority of the population self-manages their caresThe advent of
'the professional patient', taking personal responsibility foritheir own health,
will push towards the availability of 'elective telecare'. The technology-
savvy generations will want sensor, information and communication
technologies that they can purchase and access on demand.

Intensity of Care

Level 2

\,  Poorly controlled
i\ single LTC

Level 1

Well controlled
(70-80% of LTC
population)

£\

Population Wide Prevention

The International Centre of Excellence in Telecare (ICE-T) was
established ‘at the end of 2009, by the South East Health Technologies
Alliance (SEHTA) and the South East England Development Agency
(SEEDA), to support and facilitate the establishment of sustainable
businesses in telecare. In ICE-T, we define telecare as ‘the use of
information, communication and sensor technologies to deliver health and
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social support to people to help them live as independently as possible in
the lowest intensity care setting consistent with their needs and wishes’.

ICE-T aims to identify and develop new market opportunities in telecare,

whilst also addressing the inherent challenges of implementing technology-
based care services. By focusing on user need and demand, rather than on
technology push, ICE-T identifies specific areas where a_care provider’s or
user’s problems may be solved using technology. Actiyity is concentrating
on potential new preventative and ‘elective’ markets. Oppertunities have
been identified in three thematic areas:

1.

Residential care homes generally employ very little) in the way of
technology to support the delivery and accourtability of their care, or
the ability of the resident to communicate with external carers and
family. It is a large and relatively untouchedspotential market for
technology companies. In South East England alone the private care
sector is a £10 billion industry.
Supporting fragile groups and individuals, is another possible market for
telecare companies. These are peopleswho fall into the area of ‘self-
managed care’ in the previous figure, mostly controlling their LTCs
well, but vulnerable to life’s stresses” which may cause them to need
acute care. These individuals may elect to use telecare preventatively, to
monitor and help manage their conditions to reduce acute episodes. The
individual themselves may choose to buy the telecare product or service,
or their family may do segin order to have reassurance about the safety
and wellbeing of their loved-one!
Supporting people with LTCs.who are in work, or are returning to work
after illness, is another,area of opportunity. The annual economic costs
of sickness absence and worklessness associated with working-age ill-
health are estimated to\be over £100 billion to the UK economy. This
could be reduced by support delivered through the workplace.
Companies could provide telecare support themselves or sub-contract
the service’to,a specialist provider. Either way, the company would
benefit from a workforce which was less prone to taking time off work
due to Allness or to attending doctor and hospital appointments. The
company mayyeven benefit from reduced private insurance premiums, if
its workforce were supported by telecare.

Promotingithese potential markets in ‘elective telecare’ should reduce the

burden on statutory services, allowing them to concentrate on ‘prescribed
telecare’ for those in most need, at the top of the ‘Intensity of Care’ triangle.
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ICE-T also recognizes that there are many challenges to successfully
implementing telecare services in any market, new or traditional -
challenges such as: improving standards, both in the telecare technologies
and in the delivery of telecare services; training of formal and informal
carers and also users; integration of telecare systems; improving uptake and
compliance through social marketing and user involvement. In the matrix
below these challenges are defined as enabling actions/which will open up
the potential markets.

THEMATIC AREAS

Support for

marketing

Usability and
user involvement

Private care Support for people in work
ENABLING BB - or returning to
omiciliary care individuals or work, throug

ACTIONS sector groups the workplace
| ]
Standards -
Education and -
training -
System _
integration _
Keting e

ICE-T is a means of addressing opportunities and overcoming challenges
by providing the necessary==infrastructure, facilitating the correct
collaborations and seed-fundinguinnovative projects which develop telecare
products and services /that, meet the established needs of care users and
providers.

Katy Lethbridge joined SEHTA in November 2008 as Project
Development Manager. SEHTA had several large projects developing in
the area/of telecare and e-Health and created the new position of e-Health
Development Manager. She started working life as an analytical chemist in
the QA laboratories of Upjohn Pharmaceuticals. Since then she has worked
in_wvarious sales and marketing roles including, immediately prior to
joining SEHTA, as a business development professional for M-Scan Ltd, a
contract analytical laboratory serving the bio/pharmaceutical industry.
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Abstract: In this paper, we present an Information System that
improves the management of the workflows involved in the homecare
activity. Homecare workflows are modeled using the BPMN (Business
Process Modeling Notation). An electronic version of the liaison
logbook serves as the user interface of the'workflow system. The alarms
and information that are relevant to the carer's activity (nurse,
doctor...) are readily available when she,logs into the system at her
arrival. The tasks to be performed are‘indicated, and the carer has the
opportunity to indicate whether” and how these tasks have been
performed. Each of the carers alsorhas the opportunity to transmit
relevant information to the other carers. The transmission of
information from the home t0 theyhomecare association and back is
also handled by the system. Finally, the instantiation of new workflows
is made easier by the definition of*patients’ profiles that define typical
workflows that might be useful for a specific type of patients.

Introduction

The demographic statisticsyon the aging of the population in France and
Europe are eloquent! France now counts 14 million people over age 60, so
21% of the population. According to estimates [1], their number will almost
double in the next ten years. Increased life expectancy leads to a more than
proportional increase of the ‘fragile’ persons. Direct consequence of this
finding is the increased cost of care and hospitalization.

The trangfer of seme hospital care to home is one of the most explored
tracks for.the future. So many projects are seeking new organizations and
infrastructure- able to provide care at home for people with diminished
autonomy “[2],/[3]. However, referring to the main conclusions of the
specific CNRS action 2HM (Hospital out the walls) [3], today, there is not
really, to our knowledge, works addressing the definition of a generic
system architecture for keeping patients at home.
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The research project PASPORD aims to develop the homecare of semi-
dependent people in loss of autonomy, through a collaborative platform.
This project proposes to combine an intelligent system for detecting
dangerous situations at home with a support system to Ceordinate the
various activities involved in the assistance mission.

The remaining of this paper is structured in two parts. The first one is
focused in a description of the homecare and the system/architecture that we
propose to improve it. In the second part, we present a case study on the use
of the proposed system. This case study concefns the detection and
monitoring of malnutrition in the elderly.

Current Organization of Homecare

The various actors involved in homecare are either professional (nurse,
doctor, etc.) or specialized organizations with their own structure and
operating rules. Generally, an association that specializes in this area of
homecare (SHN: Service Home Nursing) intervenes in the management of
each case and it is responsible for coordinating the actors. It establishes and
maintains the ‘liaison logbook' (presented.in the next section).

The 'liaison logbook’ is generally.ansunstructured, physical notebook that
is kept at the elderly’s home. It is used, for communication between the
family and the various stakeholders. Each stakeholder notes the date of the
visit, comments, recommendations or any other form of comments on this
logbook. This liaison logboek contains very useful data, underused in the
homecare process. Indeed,/it storessinformation of different types: logistical
information which helps forythe coordination of activities, medical
information, general information’on the patient, any information which may
help improve the quality of the homecare and possibly the detection of the
patient health change via an intelligent monitoring system. It plays a central
role in the various processes of homecare. Seen that is the primary means of
communication / between different stakeholders. This mode of
communication has several limits. In particular, a communication that is not
always clear and reliable and there is lack of privacy and security.

Our goaliis to provide a collaborative system that helps improving the
homecare~process. Improving homecare implies better detection and
prevention of incidents or of degradation of the elderly’s health, as well as
improved means of communication and coordination of stakeholders (to
overcome the limitations of the liaison logbook). Thus, the proposed
architecture aims to achieve these objectives. The architecture is shown in
Fig 1. It represents the various tools used in homecare association, by
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stakeholders and at the elderly’s home. The idea of this architecture is to
have a surveillance system to detect dangerous situations. This is performed
by PROSAFE [5] a system developed at LAAS, combined with a multi-
agent system (MAS) to interpret sensor data [6]. Information from sensors
is interpreted, and combined with informationsin’the liaison logbook before
being stored in a database. A workflow engine [7] coordinates the work
involved by transmitting the necessary information and tasks, with different
stakeholders, depending on the condition of the patient's treatment plan and
the role of the interveners.

Case study

We propose a case study,onithe detection and monitoring of malnutrition
for the elderly. Malnutritionsamong the elderly has dramatic consequences.
When the elderly suffers’ from malnutrition, the risk of death is two to four
times higher. The best way, to, fight against malnutrition is to detect it as
early as possible. Especially, there are simple ways to detect malnutrition.
Most studies [8] agree on screening for malnutrition based on some criteria
like weight loss overitime! According to the causes of under nutrition, the
treatment plan is different.

We propose awsystem that helps detecting malnutrition as soon as
possible. In,some cases, this do by preventing measures can be taken, by
informing family members of a potential risk of malnutrition, and by
displaying the evolution of weight for e.g. to nurses visiting the patient. In
other cases, through automatic monitoring of weight, an alert will be
triggered whenever there would be an indication of malnutrition. This
warning will trigger the appropriate process to the origins of the problem
and how to treat it. The process of screening and treatment of malnutrition
in the elderly is shown in Fig. 2.

238



A first step consists to detecting malnutrition: trigger an alarm if
malnutrition is suspected. A second step is to preventing medical staff and
family: alert stakeholders of the malnutrition problem. Then diagnose the
cause of weight loss: diagnosis begins with a questionnaire‘that helps fill
nursing. After the intervention of doctor and discussion between the family
and the nurse coordinator, a new treatment plan will be implemented to
allow the resumption of weight lost.
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Fig. 2 Overall process management of malnutrition

Conelusion

In this paper, we present an oyerall architecture of a collaborative system
to improve homecare. This architecture is a coupling system of monitoring
and coordination system./This=helps ensuring the safety of elderly and
facilitates coordination among stakeholders. The innovative idea is the use
of human actors as sensors that transmit information on the status of the
elderly. This information feeds the progress of the workflow and helps
prevent some deterioration, in the elderly’s condition. The next step in our
work is the implementation of an inter-organizational workflow flexible and
adaptive and we will define connections between business process of
homecare and this,workflow.
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Abstract: In this article, we draw up a list of handicap problems met by
a disabled person and try to associate it material and software technical
solutions to compensate for these problems.

Introduction

The accessibility of buildings to evetyone“is’a fundamental right today.
For already 15 years, the access to establishments or collective houses is
regulated as shows the French decree 94.86 of January 26th, 1994 defining
which types of statutory arrangements must be applied. It is a precursor
decree to the law of Februarys#2005, which law imposes the stake in
conformity of all the public access buildings.

But buildings are not the only_place where the disabled person is
confronted with the problem of the accessibility. The internet, which has
become today a fundamentall communication tool for the access to the
information and the freedom of expression, is still inaccessible under many
points to the disabled persons.

With the aim of remedying'these lacks in accessibility, our work consists
in drawing up a list of the handicap problems met by a disabled person and
trying to associate Mit.smaterial and software technical solutions to
compensate for/these problems.

Facing thethandicap: What are the technical solutions?

Face to navigation on a website, the problems stressing the handicap of
the person (and sometimes creating new ones) are many.

The /“most typical example is a website which contains too much
information on the same page, in a non-hierarchical basis or too bushy way.
It does not allow a visual deficient person to navigate serenely and
effectively. A solution can then consist in acting on the shape of the
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navigation within the site itself and in simplifying the searches for
keywords and the access to the various links.

To evaluate these problems, our approach has been to be put in the
situation of the disabled person to better evaluate the engendeted trouble or
lack and look for the most adequate solutions. We leaned for\that on the
current legislation and on the latest available material and) software
technologies of information and communication.

We have handled the various technical solutions according to the type of
handicap.

Motor disability:

One first technical solution deals with the “mouse without strength” or
DIM Device of Interpretation of Movement. This is a project from students
of the ESIEA engineering school (College ofwCoemputing, Electronic,
automatic) [1]. It concerns the accessibility»ef computer technology tools.
The principle consists in putting 2 small metallic\surfaces at the end of the
index and the thumb and with an infrared systems/The respective position or
movement of one piece to the other dfives,the movement of the cursor on
the screen. The first system and prototype uses Wii-mote (Remote control
of the WII game station set). The fingers of the person serve as referents
points on a 2D plan. The Wii-mote is“the used as an interface to make the
adequate projection of the fingefs movement on the screen.

The Eyegaze system [2] is developed by LC technologies. It is a system
of driving based on the eye. movements. He allows simultaneously to
communicate, to pilot your, computer (for example to access the installed
software) and control the/systemyfunctionalities. It has been designed for the
persons affected by important physical diseases with the only capability of
only eye movements.,To “click”, the disabled person just has to stare during
an adjustable duration the area corresponding to the desired active function.
The duration needed. to activate and “capture” a command is adjustable
depending on the disability level of the person and can be optimized just by
training the person/and adapt the parameters.

Another solution can be provided by the HEADMOUSE Extreme system
[3]. The system is based upon the use of a video camera positioned above
the monitor screen of a computer or a laptop. It is driven directly by the
movements/of the head of the user. It is intended to replace a classical
mouse for the/persons having, either total or partial motor disability who
want to recover the use of computers and other devices for communication
capabilities. Basically, the global system uses an infrared beam which
follows a small target mask placed on the forehead or on the user glasses.
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An integrated electronic sensor evaluates the slope and position of the head
and adapts itself to the most unusual situations. In combination with a
mouse driver software, such as the Dragger, mouse click and selection can
be also simulated on the screen. The mouse click can be also realised by
means of a contactor driven by the breath of the user or by.making use of
voice recognition.

Another assistive system for the same handicap category is the system of
word prediction called “Skippy” [4]. Skippy helps the persons capable of
using a standard or virtual keyboard. Just by analysing, the first letters
entered on the keyboard the system is able to guess the entire word or at
least, to propose several possibilities. This predictive system can save up to
50 % of the keyboard typing. It can be used under Microsoft Windows
environment with any application program. Whenityping the beginning of a
word, the user is suggested a list of words beginning with the already typed
letters.

Hearing handicap:

The hearing handicap can basically be handled thanks to the speech
synthesis which can be made through“the use of several different existing
software. Among all these softwares,Dragon Naturally Speaking [5] is of
particular interest since is it th¢ mest used in the world. The speech
synthesis is a computer technique ‘of sound synthesis which allows to
artificially create words and sentences from any text file.

To do this, it leans at the same“time on linguistic processing techniques,
in particular to transform the spelling text into a phonetic version that can
be pronounced without' ambiguity, and on digital signal processing
techniques this phonetigiversion into a reconstructed sound that can be hear
on loudspeakers. On the contrary way of use, it can also work as a voice
command for all theapplication programs and it then also suitable for motor
disability.

Visual handicap:

Several technicalrsolutions exist to compensate for the visual handicap.
One solution is proposed through the keyboard INTELLIKEYS [6] which is
a programmable keyboard making use of working sheets. It appears as a
tactile keyboard on which is arranged a sheet where symbolical keys are
drawn. These keys can contain a letter, a sentence, an image or a pictogram.
The sizesand contrast of symbols can then provide a real visual benefit for
the persons with visual impairment. The system can also be coupled with
software of word prediction to optimize the system. Plexiglass grids used as
finger-guides can emphasize the efficiency of the keyboard. : They can be
mounted on the keyboard to avoid the simultaneous and inconvenient
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activation of undesired press of keys. Furthermore, this solution is also
adequate for any person with a motor disability, or with a cognitive trouble
having no capability in using a classic keyboard or a mouse.

Another proposed project of the students of the ESIEAfis called the
“digital magnifying lens” [1]. This lens is a tool to help persons with a
visual handicap. It consists of a mini high-resolution camera coupled to
classical glasses equipped with virtual reality capabilities through digital
image processing. There are various functionalities offered, such as the
modification of colours, contrast, focus (zoom adjustment; allowing the
magnifying glass to be used as a digital camera). In this case, a digital
movement stabilizer can be added to limit the shivers which are quickly
perceptible at high zoom levels. The system can/also be used to capture shot
pictures or continuous sequences and restore them (a list of events, a map of
public transportation network, a procedure to perform a complete task).

After the establishment of a catalogue of‘technical equipments which role
is intended to assist the internet website navigation, the objective is the
creation of a test website implementing somesof the chosen solutions. The
evaluation will be made by persons suffering,of all possible handicaps.
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Objective

The goal of this paper is to describe the process of building a telehealth
project in the city of Belo Horizonte, Brazil, identifying the different phases
and driving factors of its development.

Methodology

This piece of work will explain-the different components of the main
telehealth projects carried out in-the,theycity of Belo Horizonte, using the
following primary sources: official documents submitted to the financing
bodies, reports of activities and internal documents of the Belo Horizonte
City Health Department related to the development of the projects. Then the
projects were categorized into phases by the team that carried out the
telehealth project in Belo Horizonte, identifying the main guiding factors of
each phase. The results found were described.

Results

Telehealth resources, were used at Belo Horizonte Health Department in
Brazil as technologies that favor the structuring of assistance and formative
processes. The ineorporation of these resources came from significant
interactions that toek’place on the one hand between the Federal University
of Minas Gerais and the Ministry of Health, and on the other hand, through
a continyed, interaction with international projects starting in 2003 within
the contextof the @LIS Project of the European Community.

The incorporation of telehealth resources in the city of Belo Horizonte
started in 2003 with a significant participation of the European Community
countries such as Italy, Finland and Denmark within the @LIS Project. The
idea of this project was to work together in order to set up a telehealth
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model applicable to the Brazilian public network with features concentrated
on low cost primary care and that could be implemented later on in the
whole country, the Projeto BHTelessalde (BHTelehealth Project). This
project was created in order to support the family health program teams
both in terms of assistance support and continuing education. Its main goal
is to strengthen the central role of primary care in managing patient’care.

The model developed used a 64 kbps network /that connects the
healthcare units to the Federal University of Minas Gerais, with only one
computer, a webcam and a multimedia kit at the healthcare basic units. This
model enabled teleconsultations and videoconferences every fortnight in the
areas of medicine, dentistry and nursing. Health professionals of the family
health teams could have access and interact with professors of more than 21
medical specialties, in addition to the areas of ‘nursing and dentistry. This
Project served as a model for the larger national telehealth project which
nowadays is implemented in 900 Brazilian municipalities. Also healthcare
basic units have a digital electrocardiogram.

In this initial phase of building telehéalth'projects in the public sector in
the country, the participation of countries with concrete experiences in this
area was an essential factor for the feasibility of the project, especially
through the international cooperation that took place within the @lis
Project. Besides training technical groups, another important factor of this
international cooperation was its contribution to the exchanging of
experiences in the area involving city health officials and mayors on the
importance of this subjectassThe model developed with the significant
participation of the main publicsuniversity of the State of Minas Gerais was
also very important because ityintroduced a high quality added value in
structuring the public network.

In the second phase, the health department of Belo Horizonte created the
structure to incorporate the latest development in the educational area
involving organic modeling and animations in distance learning courses
focused on family-health"program and the urgency and emergency network.
This process was done)in close partnership with the School of Medicine of
the Federal University of Minas Gerais, which was responsible for
developing /two courses fostering the use of telehealth/telemedicine
resources, through/teaching-learning objects with different technological
resources.

The/Health /Technology Center of the School of Medicine with its
updating of distance teaching platforms with videos, animation processes
and 3D organic modeling, enables courses with a very high added value.
The use of 3D modeling of organic structures makes possible the building
of virtual objects of learning able to simulate at one single moment,
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physiological, pathological and anatomic events in a dynamic way. This is
possible due to a perfect coordination between the organic objects and the
use of animation, sound and imaging resources. Distance courses on ECG
interpretation and emergency are at e final stage of application.

The general goal of the project is to incorporate telemedicine resources
into the mobile emergency care service (SAMU) in Belo Horizonte in order
to speed up and qualify the process provided to the patiénts of this service.
The aim of the project is also to enable a better assistance interaction
between emergency units and the pre-hospital systems

This experience shows solutions that include| video broadcasting of
patients, medical images and different assistance.parameters, allowing the
regulating physician of SAMU to be virtually present at the remote location
and to take part in the pre-hospital care given to,the patient. The results of
the experience are quite promising with regard to the quality of pre-hospital
care and the speeding up of the process in the same place.

During the second phase of incorporating telehealth resources, several
committees of telehealth management were created on the area of medicine,
nursing, dentistry and emergency, involving,technical groups of the Health
Department and the Federal University. of’ Minas Gerais. This process
reflects an institutionalization ofsactions within the health department
making possible an interface with assistance and educational processes
integrated with telehealth projects.

Currently the process ofl, implementing projects on monitoring
diabetic/high blood pressute patients is in progress through the
establishment of a diabetic retinopathy network at the city level. This
network is able to capture images of diabetic patients’ retina and to issue
retinography reports atthe School of Medicine of the Federal University of
Minas Gerais. Also a_telemonitoring system has been set up to control the
glycemic and blood’pressure levels of patients at their own homes with a
monitoring center athealth¢are basic units.

The Belo Horizonte®Health Department and the Federal University of
Minas Gerais fare/ also the home of the Latin America and Europe
Laboratory of Excellency and Innovation in Telehealth, involving 20
countries and exchanging experiences at the public network, publishing
important,_experiences on telehealth through the Latin America Journal of
Telehealth and.driving the development of telehealth actions in different
countricshThe Laboratory is increasingly consolidating itself as a model to
incorporate telehealth resources into the public area.

In the current phase, the incorporation of telehealth resources is gradually
starting to be included into the planning of the assistance activities of the
city health department, reflecting the degree of awareness acquired on the
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subject in a highly shared way. The continuity of prospecting actions at the
international level done by the different committees had enabled new and
daring projects on the area.

The close relationship with the Federal University of Minas Gerais and
with groups that work together preparing and implementing projects, speeds
up the feasibility of prospects and experiments on the area ‘with research and
access to equipments making possible the execution of/projects in a faster
way. This process shows the strength that the publiennetwork has in
including it effectively as a quality healthcare model provided to citizens.

Despite some difficulties, the experience of Belo Horizonte in telehealth
is an example to follow in the country. The incorperation of telehealth
resources has gradually contributed to a better quality healthcare for the
population, placing Belo Horizonte in the national and international scene
regarding advances in management as a result of technological innovations.
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The care of persons in their homes at the end of lifepand when they are in
need of palliative care rather than curative care, has/been the focus of many
hospice, home health care companies and,_ palliative care health
professionals. With the advance of remote /monitoring, telehealth and
telecare, and video-transmission including with mobile technology, there
have been many programs now piloted to care™for those with chronic
illnesses who still receive curative services/ What then are the prospects of
using these same techniques for a different population at home---those at
the end of life, with medical, emotional and,spiritual needs for a reduction
in suffering and family dysfunction?

Trends in the United States

The medical insurance payment for.remote monitoring and telehealth
services provided for care in the home is still nearly non-existent in the
United States. Most telehealth, care /for chronic disease management is
provided through grant funding, managed care pilot demonstrations,
academic medical center/innovative delivery models, and inconsistent
state-based tele-homecare-funded’ by Medicaid programs for the indigent.
The federal laws establishing payment for the aged under Medicare home
health care specifically declare that a ‘visit” must be provided in person and
a telehealth visit may not be an equivalent or a substitute for a medically
needed nursing, therapy, social work or physician service. The private
residential home'is-not among the locations considered to be an ‘originating
site” for physician/congsultation visits; that is, Medicare does not yet pay a
physician or nurse practitioner for consulting remotely to the patient in her
home, evenyif the’technology used is the same as that used in other
locations/ wherewit is compensated.  This uncompensated care includes
palliative_ care )consultations; psychiatric, psychologist or social work
services in telemental health; and the remotely monitored care an attending
physician or nurse practitioner might otherwise provide his or her terminally
ill patient. In addition, the services of nurse triage, nurse case management
specialists or off-site disease management clinical services or software
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programs to trend and interpret remotely transmitted data are also not
independently compensated by Medicare.  Some private insurance
companies do pay for remotely managed health services but these are
arranged for in a case by case manner.

Despite this very slow growth of compensation for telehealth in the
American home, there is a robust and growing landscape of’ research
underway to demonstrate and replicate studies showing/significant clinical,
quality of care and cost efficiency improvement using remete monitoring,
sensors and medical devices. These studies are intensely focused on chronic
disease management in the areas of congestive, heart) failure [CHF],
diabetes, chronic obstructive pulmonary disease” [COPD], asthma and the
rehabilitation of stroke and cardiac disease patients. The largest reported
study to date is that of the Veterans’ Health Administration [1] which has
documented very significant reductions in reseurces such as hospitalizations
and emergency room visits across all major chronic illnesses, including
behavioral health, for patients utilizing temoteé monitoring devices that
interpret and provide practice guidance for patient -care. The
communication of data from the home-based patient in the VHA study cost
approximately $ 1,600 per patient,.annually and resource use reduction for
those with multiple chronic diseases averaged in excess of 26 per cent. The
American Telemedicine Association [ATA] tracks much of the accumulated
research and reports outcomes\in journal articles and presentations to its
research conferences.[2]

Telehealth use in the field jef+hospice and palliative care is even less
developed in the United States, although there have been significant
research efforts undertaken within the last five years. The ATA established
in 2009 a Workgroup.to explore the prevalence and professional interest in
telehospice and palliative \care. The very early findings of an informal
survey are, not surprisingly, that telehospice is developing first in care
settings where there is already an established home health agency working
with telehealth’technology. In some individual cases, the patient’s course of
illness reaches a terminal phase and she continues with the supportive use of
telehealth for the )chronic illness which has now worsened. In other
situations;~ free-standing hospices are undertaking to place remote
monitoring /and video-communication units with patients for discrete
reasons associated with quality of care. These are to increase the ability of
skilled hospice clinicians to: access the home rapidly, particularly in remote
rural settins; make an assessment during an onset of symptoms or anxiety
on the patient and/or family’s parts; provide re-enforcement of teaching
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around symptom management; provide counseling; engage the patient and
family ‘live’ in care planning done by the hospice team which is located at
the hospice’s offices; and generally to support the patient and family
together---as this is the care unit in the United States hospice model.

Regulatory Changes Could Encourage Telehealth

During 2009, hospices that are billing for care of Medicare and Medicaid
patients in the United States implemented changes required,by regulatory
‘Conditions of Participation’. These regulations are/foundyin’the U.S.Code
of Federal Regulations Vol. 42 Sections 418.2 through 418.116. Among
numerous requirements, hospices must demonstrate ‘measurable quality
assurance and program improvement [QAPI] of defined goals in patient
care. They also must engage in an intensive, every.15 days reassessment
process of palliation and patient care needsy-using skilled interdisciplinary
teams [IDTs]. Some of the interesting telehealth\research being conducted
focuses on the capability of video communication to engage the IDT with
the patient and family members.[3) “This research suggests positive
outcomes, although the researchers have. also found stronger acceptance of
telehealth techniques among some IDT*members [nurses] than others,
particularly social workers in the hospiee field.

Organizational Readiness for Change Could Impede Telehealth

Research conducted on the,growth of and impediments to telehospice has
been limited, but early suggestions-are that it is not the patients who would
be reluctant to use thestechnelogy [4]. Informal survey by the ATA
Telehospice and Palliative Care’Workgroup in 2009 showed that hospices
found patients and families“were accepting about telehealth, and it was
hospice staff who were more reluctant to embrace the new approaches.
Hospices also indicated that hospice patients were not reluctant to use
videocameras; anecdotal-research suggest that home care patients are most
willing to use audio and remote monitoring devices that do not use camera
features. The VHAwhas research from its Advanced Illness Palliative Care
program showing involved clinicians can work with cutting edge telehealth
tools to advance patients interests as they move towards end of life.[4]
Future suitable hospice research topics are: whether staff reluctance is due
to a lack/of /general industry discussion of telehospice among the
professional trade associations’ peer groups; whether it is an ingrained
belief that ‘High Tech’ eliminates or degrades ‘High Touch’; or whether
staff may fear of loss of professional employment or validation.
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Given the vast need of resources in the social work and behavioral health
areas in the United States, the challenges of great distances between rurally
located patients and professionals and the growing positive research in the
general field of tele-mental health, change to telehealth may be a near term
necessity if patient care needs are to be met. The ATA published Standards
for Telemental Health services in 2009, but these do not ¢over the
circumstances of delivering supportive counseling sefvices to a home-
centered terminally ill individual and her family and informal caregivers.

Political Reluctance to Expand Remote Monitoring

A final area affecting the implementation of telehespice and palliative
care is the current governmental reluctance to /expand, remote monitoring,
generally, in the United States. Largely this is expressed by members of the
U.S. Department of Health and Human Services’s skepticism about the
research outcomes of disease management and chronic care models utilizing
telehealth components, even in the face of overwhelming evidence that
there are clinical improvements and -care-“efficiencies with remote
monitoring. There is also a growing concern about fraudulent activities of
some care providers in the medical device and home medical equipment
industries, which have resulted in/millions of dollars of judgments against
the persons accused of these abuses. Ne, doubt the Congress of the United
States will have questions about how, broadly remote monitoring may be
deployed, what the restrictions ‘about medical necessity and utilization may
be and what safeguards cansbe put in place to ensure home monitoring
devices do not become the/new wversion of the power wheelchair scandals of
the last decade. Given those restraints, it is likely that there will be bundled
telehospice services towthe per episode payment structure already in
existence. It is unlikely there will be a separate reimbursed service for
monitoring equipment for medication compliance, vital signs registration or
nurse case management. Private resources and private insurance are likely
to be required to/fully finance the future home telehospice field. Palliative
care outside oficare of)the terminally ill will also likely be a bundled US
service, but the interést in eHealth and remote consultations will likely
permit an expansion’ of the definition of care, so long as palliative care
physicians, nurse/ practitioners and specialist pharmacists develop
supportive research projects that can support this expansion.
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Nascimento, Manuel Schutze, Humberto José:Alves
Federal University of Minas Gerais-UFMG, Belo Horizonte, Brazil

Introduction

Evaluation of telehealth and telemedicine programs is very complex.
Conflicts arise in the definition and delimitation of functions, making the
results of studies, particularly economic /ones, difficult to extrapolate to
other situations or to replicate; there is, no measurement standards or
evidence of acceptability, it has been difficult*to measure the efficiency of
projects with regard to the consequences’ of the introduction of a
telemedicine system, which was not cleatly circumscribe the structure and
process of care and especially when the system on which to formulate
hypotheses is complex, such~aswsocial systems, the application of
quantitative or experimental tools may not be appropriate. This is due to the
interdependence of factors [1].

An ethnographic study of evaluation projects of telemedicine systems in
England observed a preference of the researchers to controlled trials, noting
the need for flexibility in approach between the two types of knowledge, an
experimental knowledge about quantitative results and the qualitative
knowledge. The second type has particularly useful for evaluating the
system in practice, guiding its development. This brought greater
recognition of the ‘practical value of research methods that produce
knowledge about processes rather than health outcomes [2].

The Brazilian National Telehealth Project is implemented in 900
municipalities The, project's central focus is to incorporate telehealth
resources ,in primaty health care, mainly using formative second opinion
and the realization of web conferencing fortnightly in the areas of nursing,
dentistry and medicine as well as distance learning courses.

The Brazilian experience in the construction of the National Telehealth
Project required understanding the factors involved in the implementation
of the project analyzed in terms of participating municipalities. This study
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seeks to contribute to the understanding of this aspect and so help to redirect
project activities to expand the process of utilization of telehealth.

Objective

This study aimed to identify factors of success or failure in project
implementation as perceived by the municipal health secretaries and
directors of health care in 50 municipalities of the state of Minas Gerais,
coordinated by the Federal University of Minas Gerais (UEMG) School of
Medicine.

Methods and Results

Qualitative research has been used in studies of telemedicine primarily to
measure the acceptability of systems by users;. deégree of application
integration within the structures of the health.system; studies on the causes
that determine the results or specific processes and design assessment
training process. We chose a qualitative ‘study asing the Delphi method,
suitable for a process of consensus between groups. The method involves:
1) sending questionnaires with the most. releyant results obtained from the
studies reviewed, expressed in the form~of statements, 2) the experts are
asked to indicate a score to each of the-statements, 3) after processing them,
the statements are sent back to the experts with the average of the group and
his/her own, to ensure that it could consider changing it, to approach the
mean, or if he/she wants to keep the"score. This interactive process leads to
consensus, contributing to solid-results of the investigation.

Initially, we reviewed sthe literature regarding the factors that should be
evaluated in telehealth projects, addressing aspects of quality (effectiveness,
reliability, ease of use, impact on the clinical process, impact on the
organization process$, impact on health and well-being, impact on users' and
patients’ opinions), access/ (to the diagnosis, treatment and patient follow
up, training of health personnel and health information), acceptability (by
patients, healthustaff, management and health authorities) and economic
analysis (involving anmalysis of cost, cost minimization, cost-effectiveness,
cost-benefit'and marginal analysis). Other studies address the evaluation of
telehealthrprojects/based on patient health impacts, patient access to health
care, economic and acceptability of the system.

We optedifor'a structure of the questionnaire focused on approaching the
phenomenon of adoption of technological innovations that considered the
evaluation focused on three main dimensions: individual, organizational and
technological [3].
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The individual dimension considers individual aspects relating to
telehealth system users. These aspects represent the informational behavior,
skills, values and beliefs and how those considerations interfere positively
or negatively to the adoption of telehealth. The main issues and factors
considered were: a) Psychosocial factors associated with(the\conduct of
individuals involved in the process of telehealth in organizations, b) policies
and personal opinions that oppose or support the use ofitelehealth as a tool.
It has to do with the use of technology and familiarity withsthe tools or, in
extreme cases, fear (computer phobic) and/or the fact thatithey do not have
any experience with computers, c¢) Individual inserted values and beliefs
about the work of the health professional, or,cultural”aspects of health
professionals, d) Other professional factors related to) professional health
teams and administrative posts performed by its'members in hospitals and
care centers. Some authors believe that the~team has an influence on the
decision of physicians to adopt telehealth and) that this influence may
manifest itself in the (in) compatibility ‘of technology with the current
practice of physician work [4-7].

As for this single dimension, it is relevant to stress the importance of
socio-technical approach, characterized by user participation in at least one
of the stages of development, proposalsand/or system implementation. The
lack of such involvement might compromise the professional involvement
with the proposed innovation. The positioning encourages users to
assimilate the changes necessary for growth of the organization and reduces
the resistance, helping in/the implementation process, since, in general,
most people do not accept or take some time to assimilate the changes that
affect their habits and routines.

The organizational dimension considered the organizational factors
involved in telehealth programs, encompassing aspects of culture and
organizational envitenment, knowledge management and regulation and
institutionalization -of practices in telehealth. The analysis of innovation
adoption in publi¢c organizations presented the following issues in the
organizational dimengion. Specialization and managerial attitude favorable
to change are considered as positive influences, while the centralization and
formalization areiconsidered negative.

The use of computational resources is considered important factors for
successful Tmplementation of standardized practices and training of health
professionals.” The training of professionals involved in telehealth is
especially important in organizations where the technologies applied to
professional practices are poor, which can lighten the impact of its changes
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Infoethics - privacy, confidentiality, principled legitimate purposes, consent,
transparency, participation and education - also ensures the legitimacy of
telehealth systems with their users, health professionals and patients [9].

The technological dimension includes issues of structure,, accessibility
and usability of telehealth systems and interaction with.technology.
Compatibility is considered as one of the factors impacting the adoption of
telemedicine. Applied to physicians, results that the characteristics of
telemedicine technologies should be compatible with their values and
experiences and, for that, we must think of appropriate, equipment and
training. When telemedicine technology is quite, different from daily
physicians routine it can undermine commitmentand create barriers [9].

We used the Delphi method, with the application of 72 questionnaires,
using Likert scale. The questionnaires were completed and, after accessing
the average score of the group, they were returned for reconsideration by
the person who filled it out, then the results wete analyzed. The research
universe comprised 50 municipal health departments and/or -care
coordinators in the municipalities of the Brazilian National Telehealth
Project that are supervised by UFMG’School of Medicine.

The questionnaire responses showedsthat the factor that most affected the
successful implementation of the projeet was the organizational dimension.
On average, the factors that are crucial ‘to the success of the project are:
encouragement by directors has a degree of importance of 90% for the
success of the project, as wellas the participation of the family health team
program coordinator, the/institutionalized release for training time and
systematic monitoring by-directors as to levels of utilization of telehealth
resources.

When faced with regard to the reality of his/her municipality, an average
60% of respondents’ estimate that their city does not systematically monitor
and in 50% of cases not formally release its employees to participate in
telehealth activities. Factors such as personality, in which more
communicative ‘professionals can use more the resources, are valued as
important for 70% of the participants. Ninety percent agree that technical
aspects suchyas quality of image and sound are important to the success of
the project but“that they are not essential factors for non-use of the
resources.

It was possible to conclude that the main determinants of successful
implementation of telehealth projects in primary care relates to the level of
engagement of manager, materialized by means of continuous monitoring
and articulation with institutional policies. Another important factor is the
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formalization of the activity, with guaranteed scheduled training time and
formal release of the professionals to pursue the activity. The other
dimensions occupied a secondary role. The results showed also a very
significant difference in the use of telehealth resources \available by
different municipalities that make up the project.

(1]
(2]
(3]

(4]

(3]

(6]

(7]

(8]

[10]
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Abstract: As eHealth spreads worldwide various technical problems
have been effectively addressed and mitigated.along, with the impact;
the question of whether health-care providers should or should not
invest in eHealth becomes more important and have made the
Evaluation necessary for assessing and judgingthe‘worth of any Health
care activity. A wide variety of approaches and methodologies have
been applied by different researchers in/assessing the impact of eHealth
Services in health care, ranging from cantrolled clinical trials to use of
questionnaires and interviews with. userss” This paper presents a
conceptual framework for eHealth evaluation tool to examine and
measure the different factors that ‘play_a definite role in diffusion and
penetration of eHealth services. These-factors were identified through
literature search on different theeries of evaluation, identified and
explained by various researchersy These theories define the role of
eHealth services highlighting both"its facilitators and barriers. The
literature search strategy included the clinical and health informatics
literature for articles, «abstracts and conference proceedings,
encompassing all aspects,of eHealth, Telehealth, health informatics and
telemedicine evaluation,\We'reviewed the different theories and tried to
assess the impact and their outcome in eHealth. The paper provides the
general idea of different stages of eHealth, and then applying
evaluation theories on-each of these stages for tool development

Introduction

Evaluation is defined as “attributing value to an intervention by gathering
reliable and validsinformation about it in a systematic way, and by making
comparisons, for the purposes of making more informed decisions or
understanding, causal mechanisms or general principles” [1]. Evaluation is
necessary for assessing and judging the worth of any Health activity. In
today’s/cost-conscious environment there is a demand for value for money
and effectiveyoutcomes in the allocation of health-care resources. Without
evaluation it is hard, if not impossible to know how a product or service
works. The introduction of eHealth to our health systems represents the
promise of information and communication technologies to improve health
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and the health care system [2]. The World Health Organization defines
eHealth as " the cost-effective and secure use of information and
communications technologies in support of health and health-related fields,
including health-care services, health surveillance, health diterature, and
health education, knowledge and research" [3].

As eHealth is spreading worldwide various technical problems are
overcome along with the impact; the question of whether health-care
providers should or should not invest in eHealth becomes more important. It
is therefore essential for health care system to evaluate eHealth in relation to
different factors that affect its usage either as a benefit or as a barrier. To do
proper evaluation, we need to look for different factors that play an
important role in eHealth development, implementationand operational use.
For the purpose of premium understanding we ate,taking these important
factors as theories and will try to analyze how these theories will work for
eHealth evaluation. eHealth. Evaluation is a disctete activity that comes to
an end when the “value” of the eHealth intervention has been demonstrated
and “value” is the realm of evaluation [4].

Evaluation is the act of measuring’ or-exploring properties of an eHealth
project or a program (in planningy~development, implementation, or
operation), (see figure 1) the result of which informs a decision to be made
concerning that system in a specific context. The interconnections of these
different stages of eHealth serviees require proper understanding which can
be done by evaluating these stages and indentify the factors which affect its
performance.

Objective

The objective of the wider study is to develop an eHealth evaluation tool
based on a conceptual framework that includes all the relevant theories for
evaluation of eHealth programs. The current paper presents the framework
that was developed, after studying these theories, which could be translated
later into an eHealth evaluation tool.

Methodology

The methodology for this paper is comprehensive literature review. The
literature_ search  strategy included the clinical and health informatics
literature for,articles, abstracts and conference proceedings encompassing
all aspects of eHealth i.e. telehealth, health informatics and elearning
evaluation. We reviewed the different theories and tried to find out the
impact and their outcome in eHealth [4]. From the initial search of over 500
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abstracts and conference proceedings, 60 papers were selected as primary
references for review. A hardcopy/soft copy of each paper identified was
obtained, and each reference was reviewed and summarized by the project
research associate. From this original list of primary references, 40 articles
were selected and forwarded to a three-member panel for final selection of
key references. After the detailed review and summary of the primary
references, the evaluation framework document has developed. This
framework represents a comprehensive discussion of eHealth, evaluation on
the basis of different theories of evaluation. Following literature review and
analysis, the next step was to discuss the theories with the group of experts
in eHealth. Each theory was examined based on its relevance to eHealth,
and to the part of the life cycle of eHealth where it may influence the most.

Results

This evaluation framework was developed on the concept of different
evaluation theories which affect the “eHealth services from there
development to sustained operation (figure,l).

STAGE Pre-Telehealth Develop- Implement- Integration Sustained
ment aton Operation
DESCRIPTI Routine Disruptipn /* > Routine Routine
ON Care Transfo tion [Telehealth Care
Needs- b havioml Outcomes Impact
_h“"'e‘_i Theoty Technology
. i L\__Fllm‘“"?n evaluation
I:;;,(.lfl{ﬂ?ln" neary Theory Fesmri:
1eories @ 4
evaluation
<_ Socio-technical )
Ethical
< Theory >
— Policy making/ Change Management theory R ——

Figure 1. Conceptual framework

We divided the eHealth framework in 2 dimensions, i.e. horizontal and
vertical axis, see figure 2.

The horizontal axis divides eHealth in different stages of application and
planning suchuas: /1) Development, 2) Implementation, 3) Integration, 4)
Sustained operation.

The vertical access identifies different themes and areas of consideration
for eHealth jevaluation such as: 1) Health Services Outcomes, 2)
Technology Outcome, 3) Economic Outcomes, 4) Socio-technical
Outcomes, and 5) Ethical Considerations.
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g::l::nf:mm Assessment of health | technologyon Health | Soctal and MMR, IMR ete / R
status Behaviaralimpact identifies and
B defines
echnolos .
o different
Economic Qutcomes stages of
eHealth, and
Socio-technical .
Outcomes then applying
Ethca evaluation
Considerations | theories on
Policy / Change each of these
Aoinls stages for the
tool
Figure 2. Evaluation Framework development.

These theories
define the role of eHealth services highlighting both its facilitators and
barriers. This paper presents a conceptual framework for developing
eHealth evaluation tool to examine and measure different factors that play a
definite role in diffusion and penetration of eHealth services.
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Abstract: The paper discusses the development of an electronic medical record
system through a telemedicine network, and how it modified the behavior of
the distant physicians. We observed that it was mostly used to communicate
from province to province, which proved to be'a way to fulfill the project
objective to improve the quality of the local case management.

Introduction

Mongolia is a landlocked country located between China and Russia.
Specific problems are: harsh climate, sparse population, huge distances with
limited communication means, and ‘obsolete health infrastructure with
limited equipments in the provinces.Theslow income of the rural population
combined with a semi-nomadic way of life is a limiting factor to access
medical services.

Under these conditions, telemedicine appeared to be the appropriate
approach to improve the quality of'the local case management. Given the
high prevalence of cardiovascular”diseases in the country, the first fully
developed medical network was the Cardiovascular Diagnostic Center
Project started in 2001 /with the financial support of the Government of the
Great Duchy of Luxembourg.

Since, the project further extended its activity to safe motherhood, and
adding more medical specialties is envisioned in the near future.

Structure and Functioning of the Network

Eight provinces out of 21, potentially covering nearly 50% of the
population,fare enrolled in the project. The “Center” is based at the
Department of Cardiology of the Shastin central hospital in Ulaanbaatar.
Communicationybetween the center and the provinces began through regular
telephone lines and 56 Kb modems. They are now replaced by ADSL
connections. Each province is equipped with a computer, an ECG and a
simple echocardiograph. These elements are linked together as a LAN
which is connected to the Internet. At the central level the scheme is similar
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with much more sophisticated ultrasound system. Through this network
physicians can exchange messages, images, graphs, and data.

The functioning relies on two components: 1) an information loop
between each of the eight project provinces and the center, allowing sending
questions directly, and obtaining feedback; 2) a specialized. website which
offers several services, the most important of them being the educational
section, and the forum. Both are in a professional, restricted, area.

The educational material contains a series of algorithms on selected
diseases for which a standard case management scheme'is proposed. On
key points of the algorithm, the physicians may obtain releyvant information
and references. The forum is used to post” questions with attached
documents, and to open a thread of peer to peer discussion. Interacting
through an electronic network was therefore nothingshew to the provinces
doctors when electronic medical records were-introduced in 2009.

eMedical Record for Telemedicine

The patients’ personal medical electronic files are based on an open
source software (Voozanoo) developed'by Epiconcept, a French specialized
firm. This product is a toolbox that.permits'to design questionnaires of any
kind, structured or open, and to include.clements from other softwares such
as graphs. It includes a statistical module.

It is web-based, which makes, maintenance and upgrade easy for distant
sites, and facilitates the sharing of data from any place in the network.

Each eMedical record contains:three sections:

e The background sheet collects information on personal data and on

past medical history.

e The follow-up,sectioncollects information on clinical examination
and laboratory tests. It may be filled on each visit, and thus
accumulates ‘medical facts. It contains questions to be answered by
clicks in tick boxes defaulted to “No”, which open a dialog box if
turned towYes”, The diagnosis is encoded using the ICD10. It is
searchable by key words and/or by code.

e  The/third section allows the physician to select particular data from
the~wholeumedical file, and to attach documents and files of various
formats including DICOM, JPEG, AVI, and PDF. This selection can
be uploaded, along with comments and questions, to a billboard
accessible to other members of the network. It remains open for
discussion until its author considers he/she obtained a satisfactory
answer and decides to close it. There is no other moderation.
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Utilization

The first functional version of the cardiology e-medical record was
finalized during the first weeks of February 2009. All physicians had been
previously trained, and assistance remained available through ‘the network.
However it is not before the beginning of May 2009 that the System was
functional and fully deployed in every province.

A total of 17 cardiologists from 8§ provinces can use theisoftware to create
individual medical files for their patients, and jtowmpostquestions or
comments. This first attempt to introduce electronic files was considered as
a test period meant to observe the appropriation of the product. No criteria
were imposed either to open a file, or to post a bill.

Over a period of six months, 254 files were ereated: This is a relatively
small number compared to the hundreds of patients seen every week in the
provinces. Out of those, 171 (67%) presented a problem to the physician
who posted a question on the forum. These 171 questions generated 711
responses. That is an average of 4.16 responses /topic (range 1-14). More
than 80% of them, originated from angther prevince.

Discussion

From the very first days of the-projectjexistence, the key principles were
to keep the operations managed by physicians for physicians; to meet the
needs of the distant doctors without imposing centrally oriented constraints;
and to introduce behavioral changes by facilitating the daily work of
understaffed provincial teams:

Although the individual levels of “computer literacy” remain variable
among the cardiologists, using a computer is common practice for all of
them after nearly 6-7years of effective participation to the project. In fact,
the principle and the deployment of an electronic patient medical file had
been long expected, and were warmly welcomed.

The small number\ of medical records created routinely, and the
comparatively high,number of responses and comments that any posted
question generates; indicate that the proposed format meets partially the
needs which, eencerning electronic medical files, are of two kinds:

- One is to dispose of tools allowing easy follow-up of repeated cases.

- Seeond is the possibility to exchange information and to document a

case to support a question.

The reasons given for not systematically filling a file for every patient are
time-related. The two most frequently mentioned are a slow connection and
the time that typing requires. However, both are dismissed when a physician
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feels necessary to post a question or a comment. In that case, the e-medical
record becomes a daily working tool for some. Interestingly, except for
particularly specialized cases, exchanges are established for their most part
from province to province, with limited input from the Centre.

Although only province to centre communications were/then, possible, a
similar behavior was observed at the beginning of the project when
transmissions relied on slow and painfully unstable/ connections made
through 56Kb modems: seeking advice surpassed all time constraints.

A tool initially designed to follow-up the patients locally, turns to be
primarily used for peer to peer distant communications. This resulted
anyhow in better local case management with”a measurable decline of
undue referrals, which is the major objective of the project.

These findings comfort our view that telemedicine.networks are meant to
listen to the distant physicians; that they should facilitate their daily work;
and that they should not be a means to decentralize problems or to impose a
central view point. These are conditions thatjinduce real behavioral changes.
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eHealth — Realities and Perspectives

E. T. Kldiashvili
Georgian Telemedicine Union (Association), ekldiashvili@yahoo.com
75 Kostava str., 0171 Tbilisi, Georgia

Abstract: eHealth and its applications are working out.by the developed
countries, but countries with middle and low income can,use them in
the most effective degree. Each application is rapidly developed and the
tendency of optimization and development ofi eHealth solutions in
accordance with concrete country’s claims couldybe/observed. As a
result medical service in the developing world could be turned into a
communitarian and safe practice. Virtual health care units and even
systems become more and more realistic. Theysoffer new perspectives
for medical service and it is envisaged that health care professionals,
scientists and researchers will use this facility to form a global network.
Georgia is a small country, its health care system faces various
problems in the provision of medical service, including expertise,
resources, shortage of doctors and othershealth care professionals. It is
obvious that computer and commuhnication technologies, which became
the integral part of everyday practice;"can provide a solution to some
problems. eHealth could allow universal health care access. More
important that eHealth offers™selutions for remote consultations,
infections control, biosafety, ladministration and logistics, supervision
and quality assurance, education’ and training for health care
professionals, researchers.and providers. Therefore, eHealth has the
potential to improve quality andsthe accessibility of medical service in
the country. But this moedern,field of medicine should be implemented
carefully and managed well because of its obvious and significant
impact upon healthcare."WWhen implemented well eHealth may allow
developing countries- leapfrog over their developed neighbors in
successful health (care delivery. The ideal of health care in the
information age must be to create a situation where health care
professionals spend “more time creating knowledge from medical
information than they, spend time managing medical information. The
application of easy available and adaptable technology together with
the improvement of the infrastructure conditions is the essential basis
for eHealthyapplications. The usage of medical information system
holds thespotential to realize eHealth in the effective and comprehensive
mode.

Introduction

eHealth is the practice of medical service at a distance, based on the
transmission through telecommunication means of medical data for their
corresponding interpretation and diagnosis. Rapid developments in
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information and communication technologies have enabled eHealth to
broaden its scope. eHealth applications are cutting across the wide spectrum
of communication technologies. This wide distribution permits application
of eHealth technologies suitable for all across the digital divide.
Collaboration of technologists, researchers, engineets,...developers,
scientists, clinicians, and practitioners is perpetually working to forge new
and greater applications of eHealth.

eHealth is now a well-understood concept. Although ‘in, simple terms
eHealth refers to the delivery of medical health seryices atia distance, there
is no single or uniform eHealth application. To some extent this observation
underpins the reason behind numerous definitions of €Health, and it also
highlights the issue of portraying all the perspectives of eHealth within one
definition. In general, the uses of eHealth are forul)-primary diagnosis, 2)
second opinion, 3) education / QA (qualityrassurance). eHealth has left its
childhood. Its technical development is mature, and its use for primary and
secondary diagnosis has been expanded to aigreat‘amount.

Overview

The probability of an incorrect handling of a relevant medical data, still
dangerously high, mainly is due tow.environmental factors, instinctive
factors, emotional factors. As a consequence the probability of a serious
error occurrence could be highyand the probability of its recognition and
correction very low. This frequently causes a repetition of exams in the
same time or in different nedical*tnits and it slows down the diagnostic
process (resources waste)-and ‘the proper treatment. So, proper actions for
improving the working“procedures have to be taken. The health care
systems, and the education of health care personnel, have to be reorganized
to systems that function in a cross-border fashion. Prerequisites for this
development shalll,be a specific emphasis on equity of access,
interoperability and standardization of systems and protocols, security and
legal aspects./There are technical, legal, organizational, and financial
problems to be solved:!

Acceptance of eHealth presents a particular challenge. It is important to
promote sthe use’ of automated tailoring of information access and
summaries to accommodate variations in culture, language, literacy, and
health-related. goals, as well as integrated decision-support systems that can
proactively foster best practices. Unfortunately, collection and delivery of
the necessary epidemiological and patient data on which such systems must
be built are problematic. From this point of view, the most important and
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perspective application of eHealth is the medical information system (MIS)
and electronic medical record. There is a very clear need for expanded
application of information technology (IT) in health care. Clinical workflow
still depends largely on manual, paper-based medical record systems in an
activity that is economically inefficient and produces significant variances
in medical outcomes. Medical information technology is at the heart of
information technology implementation policies in health care systems
around the world. Most of these policies are based on beliefs about the
positive value of MIS rather than on the available gmpirieal ‘evidence, and
as a result, policy documents tend to the full of aspiration statements rather
than detailed and realistic expectations.

It is obvious and well-known, that the field of health care informatics is
extremely evolving. The new models and protocols.of MIS are developed,
which are based on implementation of HE7, DICOM and etc. profiles.
Despite of obvious advantages and benefits, practical application of MIS in
everyday practice is slow. Research and development projects are ongoing
in several countries around the world tondevelop MIS: examples include
Canada, Australia, England, the United. States and Finland. MIS is used
primarily for purposes of setting-oebjectives and planning patient care,
documenting the delivery of care and-assessing the outcomes of care. It
includes information regarding patient’ needs during episodes of care
provided by different health care professionals. The amount and quality of
information available to health care professionals in patient care has an
impact both on the outcomes of-patient care and the continuity of care. The
information included in MIS has,several different functions in the decision-
making process in patient care, and it also supports decision-making in
management and in health policy.

Perspectives

Health, health/care and wellness support are data intensive activities. For
several decades‘electronic tools of many types have been introduced, from
hospital information‘system (HIS) and related subsystems (e.g. laboratory
information'system = LIS), to newer tools such as decision support systems
(DSS). As- wellyymany countries are pursuing initiatives to implement
electronic health record (EHR), electronic medical record (EMR), personal
health record,(PHR), or similar programs. It is well known, that a hospital
information system, which is variously also called clinical information
system, is a comprehensive, integrated information system designed to
manage the administrative, financial and clinical aspects of a clinic. This
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encompasses paper-based information processing as well as data processing
hardware. The HIS can be composed of one or a few software components
with specialty-specific extensions as well as of a large variety of sub-
systems in medical specialties (e.g. laboratory information system — LIS,
radiology information system — RIS). CISs are sometimes.separated from
HISs in that the former concentrate on patient-related and clinical-state-
related data (electronic health record — EHR) whereas the latter keeps track
of administrative issues. The distinction is not always clear and there is
contradictory evidence against a consistent use of/both terms. It shall be
emphasized, that in an area of medical informatics, the aim of HIS is to
achieve the best possible support of patient care and administration by
electronic data processing. The medical information system aims patient
management in health care organizations as well as,facilitation of electronic
data capture in clinic. This is a class of software that receives, processes,
stores and reports information generated by clinic processes.
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Abstract: A multicentre project of telecardiology started in 2008, in the
state of Rio Grande do Sul (RS), under the coordination of the e-Health
Centre of the Instituto de Cardiologia of (RS (IC-FUC RS), in a
partnership with the State Secretariat of Health. A multidisciplinary
team, including IC-FUC professionals and students, was in charge of
organizing and delivering - during 6 months - a training program for
both 2 cardiological centres and 11 remate health care institutions.

Introduction

Worldwide establishment of new.telemedicine and e-health applications
brings the potential of overcoming“traditional barriers in health care
delivery, with a potential impactiwhen implemented in developing
countries. Telecardiology is one of the most important areas of
telemedicine, as heart diseases [1],"mainly coronary heart disease, are the
most common cause of death in=many countries [2]. It has been strongly
highlighted that the education of @ new generation of professionals will play
a crucial role in the adoption and wide implementation of e-Health services.
It can, in fact, guarantee the sustainability of new technological initiatives,
allowing to estimat¢ a successful delivery of better health care services in
the near future [3].

The State of Rio.Grande do Sul/Brazil (RS) has 496 cities. Most of them
are small and‘have a/lack of health care professionals, being critically
underserved in medical specialties. In RS, a multicentre project of
telecardiology started in 2008, under the coordination of the e-Health
Centre of/the Instituto de Cardiologia of RS (IC-FUC) in a partnership with
the State Secretariat of Health and including the participation of 11 small
and remote‘towns/villages and 1 regional hospital. For the implementation
of this project, a 6 month training program was prepared by the e-Health
Centre, which included the participation of IC-FUC professionals and both
undergraduate and postgraduate students.
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Objectives

The project’s aims are: 1. To work as a pilot project for the establishment
of a large network for acute cardiovascular assistance throughout the RS
State, Brazil; 2. To offer, for the students, a practical experience with the
standards of health care practice in both small hospitals and”outpatient care
units of remote cities; 3. To allow undergraduate and postgraduate students
to get skills in the field of telemedicine and e-health applications.

Methods

The health care infrastructure of the project includes:

1. Two cardiological referral centres :

- Instituto de Cardiologia of Rio Grande do Sul, located in Porto Alegre

(capital), as a reference for the cities of the'north-western region;
- Hospital de Cardiologia of Rio Grande, located in the city of Rio
Grande, responsible for the south-eastern region.

2. Eleven health care institutions (hospitals and putpatient units):

- 6 located in the north-western and$.in thessouth-eastern regions.

The medical assistance of severe cases that need advanced cardiac care
will be performed in the Hospital de Cardielogia of Rio Grande for patients
from the south-eastern region. Patients from the north-western region will
be removed to the Hospital SdoVieente de’Paulo, in the city of Passo Fundo.

The
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Figure 1. Map of RS State and Telecardiology related .
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sion  from

remote areas and‘specialized ECG diagnosis from 2 referral centres; 2.
Internet based live\second cardiological opinion; 3. Thrombolytic therapy
for ST-elevation Myocardial Infarction, to be infused at the remote point of
care andj 4.;Ambulance transport of critically ill patients, via public health
system

Training team selection: the coordinators of the e-Health Centre were in
charge of organizing a training program. The first step was the
establishment of a multidiscipline training team, which included a selection
of 3 students, from both undergraduate and postgraduate programs.
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Results

The Project was implemented during the second semester of 2008. The
first steps were the implementation of a high speed Internet/metwork (512
Kbps-1 Megabit/s) and the installation and tests of the equipments. Also,
during 2 months, a training program for the students was erganized, aiming
to prepare them for the training task. In this period, théiteam organized
guidelines and teaching material to be used in the field.

Training in the field: the training program for the prefessionals took place
during 4 months, on every 15 days and consisted of:

- Two joint regional meetings - in north-western and south-eastern
regions -, aiming to transmit both telemedicine and e-Health concepts
and an overview about the Multicentre Telecardiology Project of RS.
Figure 2 illustrates a session at the auditorium*of the Health Regional
Office, in the city of Santa Rosa.

- During 4 months a series of technical training sessions were delivered
for the professionals of both the remotesteams and the referral centres.
It included 6 team trips to each ‘remote region. A total of 121
professionals were trained in all institutions: 67 in the north-western
and 54 in the south-eastern region. Figure 3 shows an example of a

Fig. 2. Regional Meeting in Fg. 3. Traiing Session in S. J.
Santa.Rosa Inhacora

training session iy a remote institution in the north-western region of
RS.

Conclusions

The Multicentre Telecardiology Project in RS/Brazil, is under
establishment as a part of a joint public e-health program, with the
participation 'of 2 public cardiological centres, 11 remote health care
institutions, 1 regional hospital and the State Secretariat of Health. Recent
studies have demonstrated that planning public health assistance and
transport strategies can reduce the time spent to offer proper care for
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cardiovascular urgencies and emergencies [4-5]. This project can play a key
role in health care delivery, improving cardiac assistance in underserved
areas of the state.

The participation of undergraduate and postgraduate students in the
training process resulted in an opportunity to visit and to.see, during 6
months, the reality of medical practice in small and remote communities of
Brazil. Assuming an educational task during the training period was a very
innovative experience for the students, allowing them to get,experiences in
the fields of acute cardiac diseases, public health sefvices,IT infrastructure
and implementation of e-health services for emergency cardiac care
throughout the state. The results of these efforts; to be documented during
the operational phase of the project, are expected to match the objectives.
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Abstract: mHealth by definition is health care, realizedsthrough mobile
devices for specialized procedures, information exchange, expertises
and effects on patients and healthy way of life. As a technologically
assisted action, it ensures dynamic unique interactions and contacts -
temporary and permanent, on topics and problems of healthcare, as
well as providing medical services to individuals and large contingents
in unforeseeable circumstances and conditions:

The paper presents project of a network for provision of continuity of
care with telemedical and telehealth services between Greece and
Bulgaria which will: be based on the Internet and 3rd/4th generation
GSM services; handle the medical records,of citizens of both countries,
allow the patients themselves or those responsible for their care to enter
data or to utilize for this purpose electroni¢/devices that can do the task
automatically (e.g., glucose measuring devices, portable ECG machines,
spirometry devices etc); permit/the_treating physician to continuously
monitor his patient's progress from a‘distance; permit the diffusion and
dissemination (to specific target groups) of health related information;
use smart card technology to.fortify the security of data contained in
the patients' records and provide-tele-education for the medical and
paramedical personnel involved in the project.

mHealth applications ensure collection of health and clinical data,
delivering health informationvand real-time monioring of vital signs,
and direct provision of information in different stages of its acquisition
and processing. Small andyconvenient size, low power consumption,
they can be integrated almost everywhere: furniture, automobiles and
even clothes. Mobile phones or personal digital assistants (PDA) with
wireless networking'eapabilities, can serve as inputs to the processes of
storage and transfer of recorded and measured parameters to
clinicians, selected by their subsequent applications.

Patients, involved in/the current project, using their mobile phones will
be able to{send and receive short text messages. They can initiate
telephone’ calls, related to health information and education, study
therapeutic,schemes for meetings and consultations, transport to health
experts;.even just for support and courage.

Introduction

Success of this tele-health approach critically depends on providing easy
and affordable access to patients' health records [1]. In this respect Internet
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together with 3rd or 4th generation GSM services enable telemedical and
telehealth solutions that are both far-reaching and affordable [7]. It is now
possible to implement a web-platform which allows affordable access to
medical services within the regions of Smolyan in “Bulgaria and
Central/Eastern Macedonia in Greece. The presented here platform will
contain records of the citizens using services, safely and easily accessible by
their physician.

Material and Method

"Continuity of Care" is a main prerequisite for the free and movement of
people across borders within the EU. However, it is seriously compromised
especially in the less developed regions of the |EU. It is further
compromised when it comes to the Greek ‘=, Bulgarian transborder
infrastructures devoted to the preventionand control of communicable
diseases or the use of controlled substances. In this connection it should be
stressed that 16% of the population of bothicountries is hospitalized for one
reason or another each year; more than,25% of the population visited
doctor, at least once, during the last ‘year; border mobility for employment
accelerates the spread of diseases ameng'the border populations.

During 2008, the border crossing station at Promachonas/Kulata
processed more than 950000 yehicles and a total of more than 3500000
passengers in both directions. Today, however, the combination of mobile
telephony with the Internet.affords”great opportunities in preventing the
spread and protecting from, disseminating infectious diseases (e.g., HIN1
virus) or following up the*treatment for such diseases), in caring for patients
with chronic diseases (€.g:; Alzheimer's Disease, Arthritis, Asthma, Chronic
Obstructive Pulmonary Disease, Collagen Related Diseases, Diabetes,
Epilepsy, Heart Disease, Hypertension, Minimal Cognitive Impairment etc.)
and in long term)care /and rehabilitation following stroke, surgical
operations and chemotherapy or radiotherapy interventions in cancer.

The web-platform will accomodate medical multimedia content and will
be geared towards both telehealth monitoring and tele-education regarding
public health,concerns and it is the choice of the public bodies involved to
serve as their tool for introducing high quality continuity of care concepts
and seryices in their respective regions.

Project’s main idea is to develop a network for provision of continuity of
care telemedical and telehealth services between Greece and Bulgaria which
will be based on Internet and 3rd/4th generation GSM services. It would
handle medical records of citizens of both countries, allowing patients
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themselves or those responsible for their care, to enter data or to utilize for
this purpose electronic devices that can do this task automatically (e.g.,
glucose measuring devices, portable ECG machines, spirometry devices
etc). This solution would permit treating physician to continuously monitor
his patient's progress from a distance and least but not last -_provide tele-
education for the medical and paramedical personnel involved in the
project.

According to our calculations, the project would aspire te.serve at least
15000 persons, among them workers, tourists, businessmen, soccer clubs
and their accompanying personnel and fans and, finally, elderly citizens.
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each new record individual automatically generated username and
password. The reason for this is that according to the Bulgarian law, the
system cannot store patients data, except the initials, age and sex, which are
not unique data. Using these generated pass and username\ patients can
access the records from any point with Internet through any.device — PC,
iPhone, PDA.

Our basic concept is to combine and connect each GP/in a concrete region
by providing telemedical desktop solution — another, realized and
implemented authors project [4] and presented her¢ mHealth software, in
order to achieve complete valuable patient service.

Some of the strategic objectives are:

e Improvement of the access to emergencyland general health services

e Improvement of the efficiency of health serviceddelivery

e Improvement of the clinical practice for enhanced health outcomes

Conclusion

Presented here project is an exténsion of authors development of
Telemedical Information System, which combines telemedical functions
with modern technologies — PDAsy=mobile phones. Formal Internet
interventions exist in a broad context of diverse online health resources and
services, which share elements in common like information, advice and peer
support. However, most online health resources are not created by
healthcare professionals. Internet interventions need to be designed to
“compete” in that wider context==The democratization of production and
distribution is central to the transformative effect of the Internet on society,
yet potentially conflicts“with healthcare’s need for an evidence base and
safe practice. This is a.core challenge for our project realization.
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Abstract: The Health Information Management, Systems Society’s
(HIMSS) definition of EHRs is: “a longitudinal electronic record of
patient health information generated by one ar more encounters in any
care delivery setting. Included in this infermation are patient
demographics, progress notes, problems,medications, vital signs, past
medical history, immunizations, laboratory data, and radiology
reports. The EHR automates and streamlines the clinician's workflow.
The EHR has the ability to generate_a complete record of a clinical
patient encounter, as well as supporting, other care-related activities
directly or indirectly via interface—including evidence-based decision
support, quality management, and.outcomes reporting.”

It is important to note that an EHR.is generated and maintained within
an institution, such as a hospital;integrated delivery network, clinic, or
physician office. An EHR is not ‘a longitudinal record of all care
provided to the patient in all venues over time.

This paper presents a functional software development, specialized for
obstetrics and gynecology practicée in Bulgarian medical environment.
The record design is subordinated to the Bulgarian and international
medical laws for tracing the pregnancy period. It consists of three
separated modules — medical history of the patient, administrative data,
tracing the pregnaney in 3 trimesters with various tests and medical
analyzes, different for each trimester. It allows multimedia history
archive, heart rate records, 3D/4D video records, fetal morphology
history, biochemical sereening record, weekly echograph records and
full laboratory history at simple screen. It performs telemedical
functions through, the possibility to connect from every point with
Internet and to be accessible both — for patient and doctor. The EHR is
unique foryBulgarian gynecology medical practice. It combines the
validate ,paperyversion of pregnant patient record with separate
medical/ exams ‘that are performed from different specialists and
genetic laboratories.

Introduction
The definition of medical information is a set of data, facts and

information (retrospective and prospective) for perceived phenomena,
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processes, objects, ideas and theories related to medicine — as practice,
specialized work and science.

It should be presented in a form suitable for use by doctor or PC. Health
information is presented orally or recorded in due form, in various medium
and it is related to past, present or future physical or mental health or
condition of the individual. It is created or received by a health officer,
public health authorities, health insurers and all specialized healthcare
organizations to collect, classify and use such information.

Medical (health) record is a standardized preséntation of specialized
medical and health information and the physical form of this information.
It includes all historical and modern technological forms of presentation of
information: correspondence, memoranda, books, plans, maps, images,
charts, graphs, photographs, films, microformsy” sound recordings,
videotapes, machine records and all documented materials, regardless the
physical media and performance.

Methods

In the practice of providing health cate.to women of exceptional degree of
importance is to have accurate andstimely  information for managing the
dynamic and complex health needs_of their patients. Increasingly,
developers of software solutions aim to create technology that can help and
meet the challenge of caring for women, based on analysis of complex
issues, follow-up preventive measures and prenatal risk management.

In the field of gynecology. practice€ there are number of software solutions,
specialized and only for specifie,needs, or as a part of a common electronic
file of patient, respectively of the newborn. Obstetric practice is definitely
unique. Patients are monitored for various reasons and often for several
reasons at once.

The EHR, presented here, is a set of considerations required by BG
regulation studigs, which are: adapted from the paper equivalent, required
data and additional performance information, generated by long experience
and practice in the monitoring of the pregnancy.

The recotd consists of 5 main screens, namely - Administrative and
passport data of'patients, Medical history, First, Second and Third trimester.

Administrative data are presented with standard parameters for patient
information®= name, ID number, phone, age, address, doctor and facility,
and specialized information - previous births, marital status, insurance
status and employer.
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After introducing administrative and passport data, the doctor continues
to the medical history screen, where are entered: first day of last menstrual
period, and based on the date which is generated automatically, the system
calculates the term of birth and
gestational week. There is also specific
information, consisting of menstrual
history, parents history, past and present —_—
illness, intake of medications, allergies
and harmful habits.

Once stored, this information is e
available at any time to track a patient's
pregnancy. After finishing the basic ke
documentation, the doctor starts to enter o
information for the first trimester, where Figurel. Third trimester
personal data patient and hospital, are
generated automatically.

The medical record includes all requiredidata such as: sexual life, whether
the patient is traveling and using “a. belt, ultrasound images of the
examinations and the possible presence of the optional survey data
"biochemical screening."

The entrance to the menu software can make references and various
reports on specific parameters preset and required by the authors team.

Demand is realized throughychoice of a function from the following drop-
down menus - "Personal data’="Wisits" and "References", where each of
them offers the possibility to search with the patient ID number.

During the first visit ‘of the first trimester it is obligate to make any
regulations and necessary laboratory tests, and whatever exam the doctor
finds as an appropriate. A full gynecologycal status and review can be
described in a free text entry field - a gynecological status.

In each trimester. (Fig.1.), there can be entered various number of visits,
each with its own tinique ID, generated automatically by the system when
staritng "New visit" from the menu Visits. Here are added urine tests, and
urine ketones, urobilinogen, a recording of fetal heart tone data and images
from fetal'morphology.

The softwate is compared to 5 international solutions and 1 paper version
of the EHRsufor OG practice. The comparison is developed on the base of
35 parameters, in 4 points scale. The total maximum points from the
parameters is 4 x 35 = 140, where with the largest sum is Acrendo's OB /
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GYN EMR file with 112 points, with minimum, no doubt - Paper Bulgarian
file with total of 60 points, followed by Basic Baby solution - 65 points.

All solutions offer a well-organized introduction and storage of
administrative-passport data and print mode for displaying paper equivalent
of the file. All records, except paper, offer automated removal.of data from
the system. Laboratory results are well organized except the Bulgarian
version of EHR with 1 point less, because the authors believe that foreign
records offer more opportunities. Only in Bulgarian EHRyis offered the
opportunity to transfer to Excel and Word, and one exttemely important
parameter - archiving and storage of information.

It is necessary to mention, that the presented solution was introduced in
Government university hospital “Lozenec”,| used |by three different
specialists and evaluated as an excellent model..for innovative work,
according to the world tendencies — electronie-healthcare and services.

Conclusion

The software solution is composedy, and approbated by medical
practitioners in Bulgarian healthcare’ system model, which provides better
informed treatment methods, where™"the patient's history plays a
fundamental an central role in monitoring fetal development and last but not
least — the patients health.

Medical and health informatics is an evolving process and prosperous
health service - an important.characteristic feature for the provision of good
healthcare. Received and/stored=in electronic form information ensures
patient with greater degree of security and awareness, constant access to the
actual information at any'time.
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Abstract: The aim of this paper is to present approaches in the project
DAPSEpro “Medical data acquisition, processing@and collection for
e-health solutions”. The presented in the paper research is oriented to
X-ray images processing for their perception imprevement.

Introduction

The aim of this paper is to present some results of'the project DAPSEpro
“Medical data acquisition, processing and eollection for e-health solutions”
for optimized visualization of X-ray images. The presented in the paper
research is oriented to X-ray images processing for their perception
improvement. The second target is pre-design of low-cost high-effective
and user-friendly environment for “image processing for hospital
applications [1].

Hardware Basis

Image processing is based on'digitized pictures. The project group has the
following sources of images;:

e DICOM and JPG formatted“images, obtained directly from X-Ray

machine

e DICOM formatted “images, obtained directly from ultrasonic and

Doppler machines

e Scanned X-Ray pictures.

The X-Ray pictures,are material and have to be digitized. Digitalization is
done by different devices. The experimental test-bed includes two different
devices: A3 scamner /for semi-transparent pictures and high-resolution
digital camera carried by X-Y plotter.

The optical, resolution of the scanner is 600/2400 dpi. The optical
resolution of the ¢amera is 7.1. Megapixels.

The light/soutce of the X-Y system has number of filters to control light
intensity. Movement resolution is 0.2 mm.

Primary Analyses and Observations
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Images received directly from X-ray machines, ultrasound and Doppler
scanners are accepted “as is” and have their native resolution.

Digitalization by scanner for transparent images has the following
disadvantages [2-3]:

Scanning is slow. High quality scan needs undcceptably long
processing time. Pre-view and real scan are two different phases and
each one is extremely long.

If the picture is bigger than A3 format in any dimensions it has to be
scanned in sections. This needs to adjust the picture to the axes of the
scanner each time for the needs of stitch process. In practice this is not
fully possible and at least needs time, skills and experience. In this case
stitching is mandatory. Because scan process is not automated stitching
cannot be automated too.

In case when the top optical plane of the scanner is under the top end
of the scanner’s case processing images bigger than A3 is impossible
because they have to be bent to follow the top surface form.

Only few scanners include light intensity control function.

Selected target zone of the picture eannot be zoomed optically.

Digitalization by digital camera movedin X-Y space is an alternative for
some of the disadvantages of flat-bed. scanner digitalization. It has two
variants [2-3]:

The camera can observe the wholg picture at once. It can be positioned
on a selected position and target area can be zoomed and digitized.
Digitized piece of the pictureris ready for processing. Stitching is not
available.

The camera travels and takes pictures covering the full area as a check
board. Camera settings are constant for the whole process. After that
automated stitching is applied. The digitized image is ready for
processing.

The first approach was implemented 10 years ago for X-Ray processing
for orthopedic”elinic of Medical University Sofia by team from Sofia
University and Technical University of Sofia. The system is still
operationalilts price is relatively low and image quality is good even after
10 years./The weaknesses are degradation of image quality as a function of
the size'of /target area and low resolution of