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Guest Editorial
Biomedical ITC Convergence Engineering

HE 21st century is characterized by the appearance and
T use of innovative technologies. This situation has had a
tremendous impact on medicine and biology, promoting the shift
from a reactive model of healthcare to preventive approaches
through novel technology-enabled concepts and services. Fur-
thermore, the challenges associated with societal changes are
demanding the removal of current barriers related to the lack of
knowledge that is required to create new opportunities to people
to prevent and manage chronic conditions, the elderly, and the
handicapped. New paradigms are necessary for these novel con-
cepts and practices to be socially and economically sustainable,
and respectful to the environment. In this context, the need to
integrate advances in information technology, communications,
and networking leading to a true convergence of engineering is
recognized. This special section aims at reporting the state-of-
the-art regarding advances in health informatics, e-health, m-
health, and information technology in medicine with extended
versions of papers presented at the 13th Mediterranean Con-
ference on Medical and Biological Engineering and Computing
(2013) in the tracks of health informatics, e-health, telemedicine
and information technology in medicine, and bioinformatics.
This regional conference of the International Federation of Med-
ical and Biological Engineering was technically cosponsored
by the IEEE Engineering in Medicine and Biology Society and
held in Seville, Spain, from September 25th to 28th, 2013, un-
der the general theme “Research and development of technol-
ogy for sustainable healthcare,” focusing on the convergence of
biomedical engineering topics ranging from formalized theory
through experimental science and technological development to
practical clinical applications.

The special section contains seven contributions to knowl-
edge in the areas of hemodynamics, wearable technologies,
management of chronic diseases, health information systems,
and clinical decision support systems.

The first paper, by Utku et al., investigates the effect of aor-
tic stiffness on the flow field and turbulent fluctuating veloci-
ties in the ascending aorta. The next paper, by Tognetti et al.,
presents an innovative wearable kinesthetic glove realized with
knitted piezoresistive fabric sensor technology and conceived
to capture hand movement and gesture. The paper by Peltokan-
gas et al. presents a wireless body sensor network capable of
recording both mechanical arterial pulse wave contours with
sensors made of a low-cost polypropylene-based material and
volume pulse signal with photoplethysmographic transducers,
becoming a potential low-cost alternative for tonometric sensors
for arterial screening. The next paper, by Estudillo-Valderrama
et al., is focused on the proposal of a distributed approach for the
management of alarms for chronic kidney disease patients. The
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middleware proposed is based on the OMG data distribution
service standard, thereby easing the real-time monitoring of the
exchanged information, as well as the scalability and interoper-
ability of the solution developed. The next paper, by Giacomini
et al., presents an integrated and open approach for clinical data
interchange in cardiac telemonitoring applications. The authors
designed and implemented a prototypal middleware, based on a
service-oriented architecture, whose interface is compliant to the
healthcare services specification project—retrieve, locate, and
update service standard. The paper by Morales et al., presents
computer-aided software to assist ophthalmologists in diagnosis
and disease prevention, helping them to determine cardiovascu-
lar risk or other diseases, where the vessels can be altered, as
well as to monitor the pathology progression and response to
different treatments. Finally, the paper by Guidi et al., examines
aclinical decision support system for the analysis of heart failure
patients. The smart intelligent functions are based on a machine
learning approach, and the authors compare the performance of
different methods in analyzing their database.

As guest editors, we hope that given the heterogeneity of
contributions covered in this special section, it will be of value
for all readers. At the same time, we are grateful to the authors
for their support to this section, and the reviewers for their help
to improve the quality of the manuscripts.

L. M. ROA, Guest Editor
University of Seville
41004 Sevilla, Spain
Iroa@us.es

J. REINA-TOSINA, Guest Editor
University of Seville

41004 Sevilla, Spain
jreina@us.es

N. SARANUMMI, Guest Editor

VTT Technical Research Centre of Finland
FI-02044 VTT, Finland
niilo.saranummi @ vtt.fi

N. H. LOVELL, Guest Editor
University of New South Wales
Sydney, N.S.W. 2052, Australia
n.lovell@unsw.edu.au

D. L. HUDSON, Guest Editor
University of California

San Francisco, CA 94143 USA
dhudson @fresno.ucsf.edu

2168-2194 © 2014 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.



1748

IEEE JOURNAL OF BIOMEDICAL AND HEALTH INFORMATICS, VOL. 18, NO. 6, NOVEMBER 2014

Laura M. Roa (M’93-SM’96-F’03) is a Full Professor of systems and automatics engineering
at the University of Seville, where she founded the Biomedical Engineering Research Group
and is currently the In-Charge. Her research interests include multiscale computational modeling
for multimodal diagnosis, architectures for the integration of social/health services, intelligent
devices for ambient assisted living, and bioelectromagnetics.

Prof. Roa is a Fellow of the American Institute for Medical and Biological Engineering, the
International Academy for Medical and Biological Engineering Sciences, the European Alliance
for Medical and Biological Engineering and Science, and a member of the Royal Medical
Academy of Seville, Spain. She is the Past-President of the Spanish Biomedical Engineering
Society. She is also a Member of the Advisory Board of the IEEE Journal of Biomedical and
Health Informatics.

Javier Reina-Tosina (S’99-M’06-SM’09) received the Telecomm. Eng. and Doctor degrees
from the University of Seville, Seville, Spain, in 1996 and 2003, respectively.

Since 1997, he has been with the Department of Signal Theory and Communications, Uni-
versity of Seville, where he is currently an Associate Professor. His research interests include
the integration of information technologies in biomedicine, intelligent devices for homecare, and
bioelectromagnetics.

Niilo Saranummi (M’82-SM’06-F’09) received the Dr.Tech. degree in biomedical engineering
from the Tampere University of Technology, Tampere, Finland, in 1976.

He is a Professor at VTT Technical Research Centre of Finland, Espoo, Finland. His research
interests include personal health systems and eHealth, and innovation, technology transfer, and
technology policy setting in health technologies.

Dr. Saranummi Chaired the International Academy of Medical and Biological Engineering
(IAMBE) from 2009 to 2012. He served as the Editor-in-Chief of the IEEE Transactions on
Information Technology in Biomedicine from 2002 to 2007, the President of the International
Federation for Medical and Biological Engineering (IFMBE) from 1991 to 1994 and the In-
ternational Union for Physical and Engineering Sciences in Medicine from 1994 to 1997, and
as the interim President of the European Alliance for Medical and Biological Engineering and
Science (EAMBES) from 2003 to 2004. He is a Fellow of the Finnish Academies of Technology,
the IAMBE, and the American Institute of Medical and Biological Engineering (AIMBE). He

received the IFMBE’s Otto Schmitt Award in 2006.

Nigel H. Lovell (M’90-SM’98-F’11) received the B.E. (Hons.) and Ph.D. degrees from the
University of New South Wales (UNSW), Sydney, Australia.

He is currently a Scientia Professor of biomedical engineering with the Graduate School of
Biomedical Engineering, UNSW, and holds an Adjunct Professorship in the School of Electrical
Engineering and Telecommunications. He has authored more than 450 refereed journals, con-
ference proceedings, book chapters, and patents. His research work has covered areas ranging
from cardiac modeling, home telehealth technologies, biological signal processing, and visual
prosthesis design having been awarded over $77 million in research grants.

Dr. Lovell was the IEEE Engineering in Medicine and Biology Society (EMBS) Vice President
(VP) for Conferences (2004/2005 and 2010/2013) and VP for Member and Student Activities
(2002/2003). He was the Scientific Co-Chair for the Annual IEEE EMBS Conference in Lyon in
2007, Osaka in 2013, and Milan in 2015, and received the IEEE Millennium Medal for services
to the EMBS and the profession. He is Fellow of five Societies/Academies.



IEEE JOURNAL OF BIOMEDICAL AND HEALTH INFORMATICS, VOL. 18, NO. 6, NOVEMBER 2014 1749

Donna L. Hudson (M’82-SM’94-F’01) received the Ph.D. degree from the School of Engineer-
ing and Applied Sciences, University of California, Los Angeles, CA, USA, in 1981.

Since then, she has been a Faculty Member of the University of California, San Francisco
(UCSF), CA, where she is currently the Director of Academic Research and Technology, the
Professor of Clinical and Translational Informatics (CTI), and the Professor of the Joint Bioengi-
neering Graduate Group, UC Berkeley/UCSF. She is in the Executive Committees of Biological
and Medical Informatics and CTI Graduate Groups at UCSF. She is an author or coauthor of
more than 250 publications in the areas of computer-assisted medical decision making, biosignal
analysis, neural network modeling, telemedicine for home healthcare, and complex analysis of
biomedical data applied to cardiology, neurology, and cancer diagnosis and prognosis.

Dr. Hudson is the Past-President of the International Society for Computers and their Applica-
tions and the Past-President of IEEE Engineering in Medicine and Biology Society, and the Past
Vice-President for IEEE Technical Activities. She is also a Fellow of the American Institute for
Medical and Biological Engineering.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


