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Abstract —

Background: The future increase of chronic diseases justifiesdevelopment of telemedicine for following upigats
outside of the hospital. However, current telemiedi@pplications are disease-specific whereas ahobseases are often
associated with comorbidities.

Methods: We show that the use of interoperability stand&odselemedicine systems makes it possible to baild
telemedicine platform (with several medical devjaest can be shared between several diseaseslovoskiTo remotely
follow up the patient’s vital signs, health professls need to access to the context descriptidrtfarelevant background
information. The implementation of a health datadesidhat meets the needs of practitioners seers tm appropriate
solution to this problem.

Results: To validate our architecture model of telemedicipgplication, we conducted various communicatiotstes vital
signs to prove the interoperability of the patisydtem. The second experiment, we have developetibin CDA document
which collects several vital signs to a medicaldatchange system among healthcare providers.|dtdhiss to propose a
telemedicine application model, which is not onty donformity with the Health Information Systemgelmperability
Framework (HIS-IF) of the “Agence des Systemesfdiimation Partagés de Santé” (ASIP), but also ¢ioriss a proposed
extension of this framework to the patient’s home.

Keywords: Telemedicine; Interoperability; Health data model

1. Introduction of the number of chronic diseases with comorbidity
factors [4]. For example, compared with people who

The ageing of the pop_ulatl_on IS assomated_ with th%o not have diabetes, the diabetic patients have a
development of chronic diseases [1], which wer

e _. . . . .
responsible for 36 of the 57 million deaths worldevi g:ggz;esnﬁl; g;sgggggavsv?twa; '[Cv%r-?(lﬂtljty:[o T%F:ﬁfolz d
in 2008 [2]. The United Nations estimated that thisincreased risk of coronary artery disease, andca tw
category is expected to reach 406 million by 20 [ fold to eight-fold increased risk of heart ’fai|L[I'iﬂ
The aging of the population will result in an ingse )

Chronic diseases typically require regular follog-u



and are therefore expected to have a strong ingract appropriate standard for sharing medical documents,
the medical organization of care and on the cost fowe decided to use its structure to build our hedidtta
society. This is further exacerbated by co-morkadit model. To achieve our goal, we must communicate
The use of telemedicine facilitates patient follap- all data of our health data model from patient'sada
outside of the hospital. Telemedicine applicatioas  to the remote computer system. In this case, the
contribute to reduce healthcare costs by redudieg t telemedicine systems must be fully interoperable
number of hospital consultations and transportsfrom the technical (between two different technglog
However, most existing telemedicine projects focussystems), syntactic (between two different
on a single chronic disease and few actors. In suchommunication systems) and semantic points of view.
cases, comorbidities are usually not explicitly In order to address the challenges of fully
considered. In fact, taking comorbidities into @tHet  interoperable sys-tem for information sharing and
requires the ability to share medical data amoradtihhe sufficient context information for remote diagngsis
care information systems. For having access to carwe propose the use of standard data ex-change
anywhere and anytime with telemedicine, it isformats, interoperable services and standard toahsp
necessary to create a fully interoperable infrastme@  protocols to send structured data to a remote itmtat
[6]. The expected benefits of such an architecawee addresses. To verify our system modeling, we
two-fold: first, avoid the redundancy of medical perform the mapping between data of our health data
information systems as isolated islands, and secondnodel and the data models from the communication
enable chronic disease telemedicine applications tetandards used. Laboratory experimentations have
take into account parameters from the comorbiditiesenabled to validate our modeling system for the
After reviewing communication standards, it alsofollowing sensors: a blood pressure monitor, auls
seemed important to define the contents of patienbximeter and a weighing scale. These three sensors
data to share with the medical personnel in order tallow us to obtain all possible configurations airo
ensure that the provided information is sufficiémt  health data model. In fact, the weighing scale DIM
clinical diagnosis. model has only one numeric object, whereas the
The aim of our project is to devise an interoperabl blood pressure monitor DIM model and the pulse
telemedicine system suitable for monitoring articleoximeter DIM model have two numeric objects. A
consists in identifying a model of data structunatt laboratory trial gave us the opportunity to
meets the medical needs of remote monitoring fodemonstrate interoperability between the sensais an
several chronic diseases with various medical @svic the smartphone, based on the ISO/IEEE 11073 family
This led us to propose in a second part a nevef standards [9]. To test the medical data exchange
implementation of interoperable telemedicine systemwe have specified a HL7 CDA compliant document
which allows healthcare professionals to sharespati structure for collecting several vital signs. Wevda
information. tested this document structure with the Gazelle
platform toof[10].
2. Materials and method

To analyze patient’s data, health professionalsl nee 3. Proposed telemedicine system

access the context description (e.g. informatioougb  3.1. Conception of the health data model
the type of examination), the important backgroun '

information (e.g. the type of collected measurersrslen?-r0 define a health data model
from medical devices and the date and the timéef t
measurements) and the acquisition context (e.gosen

icnr:‘g:?ncatﬁgitligsl)i.rnitetlj:ltj(;ﬂr]ae\:vmdoar;\' ca I’Iure de;)(-ch:tr;; gedaim of this standard which is derived from the HL7
b Y PEIS,  Reference Information Model (RIM) [8] is to share

it is not possible to interpret it meaningfully.tieat's . o
inter-operable clinical documents between healthcar
data are context-dependent [7], and measurement

results (weigh, blood pressure, oxygen saturationi)mfessmnals' This standard supports _ac_quisition,
oxygen, etc.) have different meanings depending o ransf_er .and exchange (.)f both qughjnatwe and
the time of measurement [7]. They cannot be prgperlquam'tat've data captured in a telemedicine cdntex

interpreted by a remote medical staff without sfieci ;Ze d%gfmzitvﬁéiggrIg(r:\gj(ijr?sthsgrggtzul;fr\der?tlirggmflllr}
contextual information. In this case, we define a y :

health data model available for different chronic;l;]r;f tc):/gr?t;iLd%zur:]aenmsregggt:lned%iirzﬁ\\:zrﬂo?;(?ogf

diseases and containing the necessary information f o . ,

the vital signs analyzed. Our health data modeltmusCOd'f'Ed.S'trUCtures for an automatic procgss[nngTh

be able to provide the medical needs for severa'f contains health data that can .b.e easily mt_egrat
nto databases of healthcare facilities [8]. Witte t

chron|c_ diseases. To improve our health data mode&St version of CDA, the body text sections include
an environment should be implemented to share an

exchange patient's data in order to facilitate
cooperation between healthcare professionals. A& HL,
Clinical Document Architecture (CDA) [8] is the

suitable for

telemedicine projects, we selected an appropriate
modeling framework from the international standard

HL7 Clinical Document Architecture (CDA) [8]. The

Gazelle is an open source platform that allowsdewget of tools
to test information exchange.



CDa header

CDa& Body

with text and codified

ucture

Sub section with text and

codified structure

Entries

Fig. 1. CDA structure

codified entries to recover external data (Figli)][

The implementation of a CDA document requires to
select an existing model that contains templates an
rules sets. Templates are designed
standardized clinical documents that are specifical
intended to support clinical workflows in variouseu
cases [12]. For our telemedicine project and oaithe

a specific time. The “Medical equipment” section
contains all the information required for identifgi

the sensor: the manufacturer's name, the model, the
sensor type nomenclature, its identifier or itsiaer
number. The “Vital signs measurement” section has
one or more predefined entries according to the
number of vital signs measured by the sensor [13,14
Indeed, some medical equipment can analyze two
vital signs or more (e.g. blood pressure and prate

for a blood pressure monitor) [15]. In such cades,
health data model has several entries in the same
section which correspond to different measured vita
signs. Each en-try also contains the date and dime
the self-measurement, the measurement’s type
nomenclature code and the measurement unit.
Moreover, some vital sign may require several
measurements. In HL7 CDA document, all
measurements required to obtain the vital sign are
linked by the HL7 element “entry relationship”
[13,16].

At all stages of patient’'s data transfer, all dattahe
health context model must be communicated to the
different receivers.

to create 3.2. Interoperability of the telemedicine systems

To guarantee quality and safety of patient’s care o
telemedicine application combines three different

data model, we chose a CDA document model whici§ystems: (1) the patient system for the medical
aims to get vital signs: the “Personal HealthcargMonitoring and patient selfmeasurements, (2) tha da

Monitoring Report” (PHMR) [13].
This type of document contains different template
and values. For each medical device used at th

processing and archiving system, which is generally

Jocated in the hospital and (3) the data transissi

system between the two structures. These three

patient's home, the creation of the health contexfYStems describe the workflow of the patient's data

model consists of describing variables, constants a

from his home to the hospital and must be

codes which are present in the CDA header, in a cpAnteroperable. Continua Health Alliance (CHA) is a

section, in a CDA subsection or in a predefinedyent

To define the context of the data within the hedHia

model, we have used information contained withint

section of CDA documents that contain collectiofis o

non-profit organization that promotes standard data
exchange formats, integration profiles and standard
ransport protocols. The Guidelines of the CHA [17]
help to ensure interoperability between all the

vital signs. We have re-lied, on the one hand orfomponents of the three systems of our telemedicine
implementation guides that deal with patiemarchitecture, based on international standards and

measurement data generated by medical devices, afffegrating the Health-care Enterprise (IHE) teckhi

on the other hand, on the Health Information System
Interoperability Framework (HIS-IF) by ASIP. The
selected implementation guides are the “Continafty

Care Document” (CCD) [14], the PHMR [13], as well

frameworks. To guarantee plug & play capabilityg th
CHA prescribes for the patient system the use ef th
ISO/IEEE 11073 standards family [17] for
communication between medical devices and

as the document provided by ASIP “CI-SIS Couche@Pplication hosting devices, such as mobile phones

Contenu Volet Structuration_Minimale” [15]. Thes
documents identified the relevant information redht

e

and set-top boxes. For the data transmission system
an IHE profile and the Health Level 7 (HL7) V2.6

to vital signs: the measurement descriptions, thdl8] standard is used to transfer securely heatia d

various nomenclature codes, the codes
measurement units and the date and time (cf. Fig.2)
In order to include all the data necessary in thalth

data model, we need sensor data identification tdechnical fi _ :
Fommunication between a hosting device and a

ensure traceability. Our health data model als
contains a section with sensor information. Theybod
of our health data model consists of two sections

foffom patient's home to health professionals. The IH

DEC (Device Enterprise Communication) profile
defined in the IHE PCD (Patient Care Device)
frame-work allows a point-to-point

remote server [19]. A HL7 v2.6 message is trans-
mitted to the remote server based on the informatio

entitled “medical equipment” to describe the sensofcontained in the hosting device. For the data

used [13,14] and another section entitled “Vitginsi
measurement” to display patient’s vital signs takén

processing and archiving sys-tem, IHE has proposed

the XDS (Cross-enterprise Document Sharing) profile



CDA (Health data model)

CDA header

Partient identification (template: record target)
* First and last names of the patient

® Sexe

» Birth date

e Patient identifier

Sensor model identifier (template:
assignedAuthorimgDevice):
e Model and manufacturer.

CDA body

Eguipment section:
«  Nomenclature code of the medical device type
* DModel and manufacturer.
s Identifier or/and serial number
= Date and time

Vital signs measurement section

Entries: {1 by nf : Vital sign x measurement

*  Vital sign acquisition date and time
Nomenclature code of vital sign x measurermnent
vital sign x measurement value
vital sign x measurement unil
Relationship between the analysed vital sign
with: 0 by n, performed measurement y, linked
by each other by « entryrelationship » element:
s  Nomenclature code of measurement y (y

varies from de 0 to n,)

s measurement ¥y value (v varies from de 0 1o
)

Fig. 2. The health context model of vital sign meaement.

[20], which comes from the IHE IT Infrastructure
technical framework (ITI TF) [20]. This profile
describes how to share medical
appropriately. It specifies the transactions sufipgr

documentsire

Patient system Data

transmission

Data processing and
archiving system

Fig.3. The data communication.

port of our data structure model, each of the llesta
sensors must support the ISO/IEEE 11073 standards.
The first step is to describe the DIM to analyze it
objects and attributes which number of physioldgica
measurements to exchange and on the device status a
the host device [22]. These components are eskentia
items of the communication protocol between the
sensor and the hosting device. The most important
object is the Medical Device

System (MDS) [22]. It represents the propertied an
services of the medical device. The attributedef t
MDS object allow to identify the device, to deberi

its technical characteristics and state. Besides th
MDS object, there are Persistent Metric Store (PM-
store) objects and other objects (zero or more per
object type) which are derived from the metric slas
[22]. These different objects are numeric objects
which represent episodic measurements, Real Time
Sample Array (RT-SA) objects which represent
continuous samples or waveforms, enumeration
objects which represent event annotations and PM-
store which provides a persistent storage mechanism
[22]. The medical devices at patient's home do not
necessitate internal storage memory. All vital sign
transmitted automatically after acquisition.
Consequently, the “Persistent Metric Store” and the

the registration, distribution and access to sharedP€rmanent metric segment” objects [22] are not
documents between healthcare facilities [20]. Fig.3equired. The proposed generic DIM model for all

summarizes the different steps of data transpothéy
three interoperable systems with the
communication standards,
exchange formats and integration profiles.

3.2.1. Models and data structure based on the
communication standards

To represent data and to define data access, 1
ISO/IEEE 11073 family of standards provides model
containing objects and attributes. They help us 1
describe the data reception and transfer proces:
from one system to another. The system model of tl
ISO/IEEE standard 11073-20601 is divided into thre
main components: the domain information mode
(DIM), the service model, and the communicatior
model [21]. These objects and their attribute
represent the elements that control the behavitireof

3.2.2. The DIM mode

For the patient system interoperability and thagra

sensors at patient's home comprises two types of

use ofbjects: one MDS object and one or more numeric
standard health datgbiects (depending on the number of measured vital

signs: cf. Fig.4) [22].

Main Object: Identification of
medical device, technical

1
1

Numeric sign vital; Numeric sign vital,

represents numerical
measprements of vital
sign vital]

represents ammerical
measurements of vital
sign vitaly

Fig. 4. DIM model for sensors at patient’s home.



3.2.3. Models comparison required

To verify the first step of transport of all strustd .

data of the medical device (data transport with theequwalent LOINC
ISO/IEEE standards), we analyzed the relation
between the DIM data model and our health contex
model. The aim of this study was to verify the
appropriate mapping of all components between the
two models (see Tablel). The only difference betwee
these models was the use of different nomenclatur
systems for medical terms. To achieve semanti
interoperability of the telemedicine applicationwias

term(s)

6].

[22].

to elaborate a mapping between the
ISO/IEEE 11073-10101 numeric codes and the
About sensor
specific items, the DIM model from ISO/IEEE 11073
tandards, the HL7 V2.6 standard and the HL7 CDA
2 standard [10a] all contain the following iterttee
manufacturer's name, the sensor model, a unique
identifier and a serial number [19,22,16].
All these data are communicated by the sensoff itsel

CDAHEADER:

« Sensor mode | dentifier Model and manufacture System-Model

MDC_ATTR_ID_MODEL

CDA body :
¢ Equipment section:
« Nomenclature code
of the medical
device type

Nomenclature code of tt

medical device type SN

MDC_ATTR_SYS_TYPE

CDA body :
« Equipment section:
* Model and
manufacturer

Model and manufacture System-Model MDC_ATTR_ID_MODEL

CDA body :
¢ Equipment section:
« Identifier or/and
Serial number

System-Id MDC_ATTR_SYS_ID
Identifier or/and serial
number Production-
Specification MDC_ATTR_ID_PROD_SPECN
CDA body :
¢ Equipment section:

+ Date and time

Date and time Date and time MDC_ATTR_TIME_ABS

Thevital sign requires only one measurement

CDA body :
« Vital signs measurement

section: Entries [1 by n] :

« Date and time of the
vital sign
measurement

Date and time of the Absolute-Time-

I —————" Stamp MDC_ATTR_TIME_STAMP_ABS

CDA body :
« Vital signs measurement
section: Entries [1 by n] Nomenclature code of
« Nomenclature code ¢ Vital sign x measuremet
vital sign
measurement

Type MDC_ATTR_ID_TYPE

Simple-Nu-
Observed-valu¢ MDC_ATTR_NU_VAL_OBS_SIMP
or Basic-Nu- or
Observed-valu¢ MDC_ATTR_NU_VAL_OBS_BASIC
or Nu-Observec or MDC_ATTR_NU_VAL_OBS

CDA body :
« Vital signs measurement

section: Entries,[1 by n]
¢ vital sign
measurement value

Measurement value

value
CDA body :
« Vital sgns measurement
section: Entriesx [1 by n] Measurement unit Unit-Code MDC_ATTR_UNIT_CODE

e vital Sgnx
measur ement unit

Tablel: Comparison between the health context mem2DIM.

Attributes included
in MDS object

Attribute included
in MDS object
(with nomenclature:
ISO/IEEE 11073-
10101)

Attribute included
in MDS object

Attributes included
in MDS object

Attribute included
in numeric sign
vital, object defines
the date and time of
observation

Code included in
numeric sign vital
object (with
nomenclature:
ISO/IEEE 11073-
10101)

Attribute included
in numeric sign
vital, object defines
the measurement
value.

Code included in
numeric sign vital
object (with
nomenclature:
ISO/IEEE 11073-
10101)



Thevital sign requires several measurements

CDA body :
« \ital signs measurement
section: [1 by n
+ Date and time of the
vital sign.measuremel

Date and time of the

measurement Stamp

CDA body :
« Vital signs measurement
section: Entries, [1 by n]
+ Date and time of the
vital sign.measuremel

Nomenclature code of vit
sign x measurement

Type

CDA body :

¢ \ital signs measurement

section: Entries, [1 by n]

Relationship between tr

analysed vital sign with:

0 by n performed

measurement y,

each other by

« entryrelationship »

element:

« Nomenclature code o
measurement y (y
varies from de 0 to

e measurement y value
varies from de 0 to,n

. List of different

linked | \omenclature codes of tl

different measurements *
obtain the vital signs

Metric-ld-List

CDA body :
« Vital signs measurement

section: Entries, [1 by n]
¢ vital signimeasuremel
unit

Measurement unit Unit-Code

Absolute-Time-

MDC_ATTR_ID_ABS et
MDC_ATTR_TIME_STAMP_ABS

MDC_ATTR_ID_TYPE

MDC_ATTR_ID_PHYSIO_LIST

MDC_ATTR_UNIT_CODE

Tablel €ontinued)

3.3. HL7 V2.6 message

Attribute included
in numeric sign
vital, object

Code included in
numeric sign vital
object (with
nomenclature:
ISO/IEEE 11073-
10101)

Attribute included
in numeric sign
vital, object. This
attribute is used
when a compound
value is used. The
order of the metric-
Id-List is the same
than the order of the
compound observed

value

Code included in
numeric sign vital
object (with
nomenclature:
ISO/IEEE 11073-
10101)

in the OBR segment only apply to the ordering
message.

To transfer the health context model data from the~or remote monitoring systems, the message steictur
patient's home to a remote location, the IHE DECof “ORUOR01"ORU"R01” is suitable to transmit
profile advises the use of a HL7 v2.6 message whicldata between the patient’s home and a remote health
contains patient’s information in encoding syntaxcare facility [19]. In the message header, theep#t
based on segments [19]. This type of message s tvidentification and contact

main characteristics: it can be sent without swltmn

information may be
transmitted in the Patient Identification (PID) semt.

from the remote location and its structure covefrs a All results of patient’'s measurements are contained

observations and

results which come from theOBX segments. The identification of the device will

patient's home. The name of the message type ibe present in an OBX segment. In this case, tHexsuf
“ORU"R0O1"ORU_RO01" [19]. It consists of several of the OBX-3-observation identifier is DEV [23]. In
optional or mandatory data segments: the Messagine OBR-4 of the OBR segment, we have the

Header (MSH), The Observation Result segmentdentifier

codes for the

requested

patient’s

(OBX) and the Observation Request segment (OBR)measurements. For the transfer of the message, it i
The MSH defines the identification of message, theadvised to use a secure standard protocol such as
sender and receiver, the message type, and som€lTPS [19]. The HL7 message sent from the
specifics of the syntax of a message [19]. The @BX patient's home allows the patient's data to be
used to transmit a single observation or obsematioprocessed and stored on a remote server. When a
fragment[23]. All results of patient's measurements patient’s measurement threshold is exceeded, tlze da
should be contained in OBX segments. The thirdprocessing and archiving system must be able to
component is the observation Request segment (OBRjenerate and display alerts or to indicate th@astio

It contains the re-quest of the medical act (ordgri

whether the request was done in-clinic or remote).

When a set of observations is ordered, the order
message contains an OBR segment [23]. Some fields

be implemented in case of emergency. In this case,
information) and the context for observation (i.e.,CDA document can be created.



3.4. CDA document whereas the blood pressure monitor DIM model and

he pulse oximeter DIM model have two numeric

bjects.

or the weighing scale and the pulse oximeter, only

ne measurement is sufficient to obtain the vigh.s

y contrast, the blood pressure vital sign is cosego

appropriate sharing of medical documents. It sjgeif of several measurements (the systolic and diastolic
' blood pressure measurements). The three sensors are

the_ trgnsactions supporting ~the  registration, rovided by two different manufacturers (A&D
distribution and access to shared documents betwe%

healthcare facilities [20]. With the IHE XDS prafil " btgegndsoﬂfgé” i”rl]ep‘f'ecrizh t';ﬂ(f‘n 'az‘r)]rtiﬁgg
sending and receiving clinical documents can besoft\,/vare [9] provides an opportunity to achieve
achieved with standard communication protocols a‘?’nteroperability between the sensors and the
HTTI.D or HTTPS [24]. The created (.:DA documentssmartphone which are compliant with the ISO/IEEE
consist of a header and a body, that include stredt 11073 family of standards [9]
ter:zmggt: :Szbct)::a pbagéilor;;;ecgrli;nd?ﬂﬁﬁ néi'cc\i\é'ér(]BVarious communication tests of vital signs have

’ A ) een conducted with the three sensors to prove the
data that can be easily integrated into databates %teroperability of the patient system. We also
healthcare facilities. This ensures the interopétab checked the data completeness for a p.roper remote
between clinical systems and data integration bf alinterpretation To test the data transfer to a otem

parts of our proposed health data ‘model. I:Orsystem, we used a function of the Antidote software
implementation of a CDA document, we have

L ; 9] which allows to send the patient’s data by dtma
selected an existing model that contains template o test the medical data exchanae. we have devitlope
rule sets and value sets for vital signs: PHMR [13] ge, P

; . . ~“one HL7 CDA document which collects several vital
The implementation guides for CDA [13-15] Contalnsigns. We have tested this document validity wlid t

templates  that address specific uses. They ca azelle platform tool [10]. The first results ofeth

represent professional recommendations, or nat'on%xperiments prove that implementing interoperable

clinical practice guidelines. infrastructure for the three systems of our

To optimize our model, we selected an S L )
implementation guide with minimal CDA structure telemedicine application is achievable.

“Minimal structuration of medical documents” [25]. 5. Discussion
For the proposed CDA document header, it is™
required to add only one template *“assignedA fully interoperable infrastructure of a telemddi
Authoring Device” for the identification of the ssar  system and health data model provides a
model [13-15]. As with the health model data, theTelemedicine Systems Interoperability Framework for
proposed CDA document consists of two sectionsthe monitoring of chronic diseases. They cover the
One of which is called “Medical Equipment” and the needs of patients suffering from one or several
other “Patient vital signs” [13,14]. The “Medical chronic diseases. Currently, only research workhen
Equipment”  section contains the  sensorsrelationship between the DIM of the IEEE standard
characteristics described in the health data model1073 family and the RIM which is the source of
[13,14]. In the “Patient vital signs” section, each CDA have been done [27]. These works contribute to
measured vital sign is introduced as a predefinedchieve an interoperable telemedicine system. They
entry. All measurements required to obtain thelvitaenable data transmission from only a medical device
sign are described ac-cording to the “observation’(internally-implanted device: a cardiac defibritigt

The CDA document can be automatically generate
by an information system and made accessible b)&
medical professionals. The document sharingO
management system can be built with the XDS proﬁleB
functional architecture [20]. This profile descibe

template [13-15]. or a pacemaker) to a medical application software b
sending a HL7 V3 message. To build the message
4. Experimentsin progress HL7 V3 con-tent, the link between both models (DIM

. . .,.and RIM) allows to get data from the implanted
Laboratory experimentations have enabled to Vaj'datdevice with 1SO IEEE 11073 standards.

mgsoge?gzsggamr::igﬁ ch;gsggl_:_ovxg% scegs]or:r:] aOur research provides an interoperable infrastractu
P ! Pany ot 4 telemedicine system at patient’s home for witro

Ltd, a pulse oximeter 3150 Wirstworn, Nonin . o . . ;

- o ' disease monitoring. The list of usable medical devi
glgg:czlnmi’t daanhi Waer'gr;”%f_f: Iselriﬁ'é%ﬂPBT’ A&D at patient's home corresponds to the equipment

pany Ltd. y described in specialization standards of the ISBHE

These three ~sensors —provide all -~ possible);o75  1soEEE 11073-10422) [22]. Al these
configurations of our health data model: the waighi medical devices address the needs of patients for

scale DIM model has only one numeric Object’several chronic diseases. Despite this, this list

contains only simple devices. No medical device is
2 . B _ o able to deliver medical wave-forms, such as
The list of CHA certified medical devices is presehon the electrocardiogram for chronic heart failure or

Lﬂfmggew ebsite: http://www.pchalliance .org /éed -product - gyirqmetry waveform for chronic respiratory failure




Likewise, our proposed health data model is notncrease of home care should contribute to a
suitable for this type of medical device. In faifte  continuation of this work.

DIM of this medical device type [28] is differenhc

includes other objects for modeling of the realgim 6. Conclusion and per spectives

collection of data. To be close to real-time
communication, these devices must in specific case-g
continuously send data. In such cases, they must
equipped with alarm systems. Alarms are thu
generated if the curve exceeds one or sever
thresholds fixed by the medical team.

IHE proposed a trial implementation about the

elemonitoring is a key element for at home
eventive care of vulnerable population with clicon
ealth conditions. The data collected at the pt$ien
ome must be exhaustive to sup-port adequate
interpretation and follow up of vital signs and rivadl

data exchange between healthcare professionals. We
propose an implementation of a health data model to

inclusion of waveform data in IHE PCD profiles: . ) .
Waveform Content Module (WCM). This technical support adequate interpretation and to facilitate
| edical data exchange between healthcare

framework supplement describes a method near redl . .
time to send waveform data through HL7 V2 professionals. We have modeled an inter-operable

messages [29]. This guide also promotes WCM modestIuF'on. for th_e three systems of telemedicine
for the description of the data structure and seit&n applications. This ecosystem promotes the use Em.c th
to be used for communication of waveforms WhiChISO/IEEE 11073 standards family for communication

follows the IEEE 11073 DIM. It provides attributes between medical devices and computer systems, and

which are similar to that of the IEEE 11073 Realthef.luse ?f HL7 sr;candgrds alnd. Olf I'(_;Et integration
Time SA object [29]. They are used to describe, forprfO |est_ or texc ar_}glngt Cd"l'r?a. Ia a ?T‘r[?ng
example, the waveform type, the curve settingsh syc'n'ormation systems. 10 extend the implementation o

as sampling rate, resolution, encoding and datgeran most complex medical equipment, the propose_d
and information on alarms. To be able to transmithealth data model of _med|cal dewces_must contain
waveforms, the health data model of medical devicegther modules to describe the new functions.
must contain the same information as the WCM : .
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