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Masalah Pelayanan Kesehatan

 Disparitas status kesehatan antar wilayah

* Rendahnya kualitas pemerataan dan
keterjangkauan akses pelayanan
kesehatan

» Keterbatasan tenaga kesehatan dan
distribusi yang tidak merata (Supari,
2006) (Purwadianto, 2008).
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Telemedicine

* “The use of advanced telecommunication and
information technologies to exchange health
information and provide health care services
across geographic, time, social and cultural
barriers”

* It includes both, the clinical (diagnosis,
treatment and medical records) and academic
medicine (research, education and training)




Mobile Telemedicine System

Drivers

rapid advances in wireless, and network
technologies

advances in communication and medical
technologies

The pervasiveness, cost effectiveness and
availability of mobile phones (GSM and 3G
networks)

Availability and cost effectiveness of satellite
communications

E-Health (WHO, 2005)

Penggunaan teknologi informasi dan
komunikasi dengan biaya efektif dan aman
dalam mendukung bidang kesehatan dan
bidang-bidang lain yang berhubungan dengan
kesehatan, termasuk layanan perawatan
kesehatan, pengawasan kesehatan, bahan-
bahan kesehatan, dan pendidikan




Kelebihan Telemedicine

Increase the accessibility of and to professional
caregivers

Increase the quality and continuity of care to
patients

Increase the focus on preventive medicine
through early intervention

Reduce the overall cost of healthcare
For education and training

For providing services to remote areas in case of
natural calamities, disasters and military and
space operations.

Remote monitoring

Telemedicine Categories

Telehome Home Health Care
Telepsychiatry
Teleradiology

General Telemedicine
Telecardiology
Telemedicine Consulting
Teledermatology
Emergency Telemedicine
Telepathology
Teledentistry
Telesurgery




Konsep Sistem Telemedika Bergerak

Maonitoring Pasien

GSM, COMA, Salelite,

(Hospital Consultation =
PSTN, Intemet Centen) s
Community Health Center N, . 7 ’ Pt Hosgpital Information <
et % = e i
= A \ “ \,‘&"‘ P
Vol ) &
Ambulance Ship { 1 obile W ]

G

Telecommunication

Telemedika Pada Peta e-Health




Aplikasi Sistem Telemedika Bergerak
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Pengukuran kuat sinyal di daerah Sukabumi
(2005/2006
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Ketersediaan link komunikasi
3 provider (Oktober, 2008)
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Tampilan Pengukuran Kuat Sinyal
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Kriteria Evaluasi Teknologi

* Bandwidth : Transmission rate in kbps
* Latency Real time and Delayed

* Availability : the percentage of the time the
network or particular link is operational

* Security : availability, confidentiality, and
integrity

* Ubiquity : influenced by network’s geographic
scope and by rules regulating participation

Arsitektur STB dengan
Multi Communication Links

Mobile Telemedicine Unit Base Unit




Tahapan Pengembangan STB

Fungsi STB

Spesifikasi

Pengembangan skenario aplikasi

System requirements

Pengolah informasi kedokteran

Manajer komunikasi

Mobile telemedicine unit / Portable telemedicine
unit

Base unit

Integrasi STB

Aliran Informasi STB

Mobile Telemedicine Unit | Base Unit

EKG
Monitor

BP+T FHR
Monitor Monitor

Protokol TCP/IP

Pertukaran Data
GSM. CDMA, Radio, PSTN
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Perancangan dan Realisasi

Interface card for each connected medical
devices

Integration the interface cards to medical
information concentrator

S/W for data acquisition

User interface software

S/W for base unit include PIR
Software for data communication
S/W application

Realization portable telemedicine unit

Instrumentasi

e Karakteristik
biosinyal yang
berbeda-beda

Akusisi
Data

* Dedicated
* Arbitrasi
" * Spesifikasi
Re:}'\‘;‘vas' sesuai keperluan
dan S/W penggun-a
* Integrasi
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Mobile Telemedicine Unit

Responsible for collecting medical

information, and display critical signals, e.g.

ECG, BP, FHR

Must be able to write and to record data
Support data transaction via variety of

communication links, and automatically
transmit patient’s biosignal to Base Unit

Comprises of medical devices, digital camera,

telemedicine arbiter, and a processing unit
that can be PC or laptop.

Diagram Blok
Mobile Telemedicine Unit

Peraga Real

Time

;

Pengolah
Perangkat | | |nformasi
Kedokteran Kedokteran

Pasien

—> Unit Pengolah Data —»

Manager Komunikasi
&Perangkat Akses
Komunikasi

I

Instruksi
Pengguna

I

Memori
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Parameter Perancangan

Kompleksitas

Unjuk kerja sistem

Pemenuhan fungsional

Keandalan sistem

Portabilitas dan tahan benturan mekanik
Ekonomis

Realisasi Mobile Telemedicine Unit

Mudah dibawa dan cukup ringan,

Mempunyai sumber daya tersendiri yang dapat
beroperasi lebih dari 60 menit untuk membawa
pasien pada keadaan darurat,

Dilengkapi dengan user friendly interface,

Dapat mengumpulkan dan menampilkan
biosinyal pasien yang diperlukan, seperti sinyal
EKG, BP, SpO2, temperatur, dan FHR baik
langsung maupun tidak langsung,

Dapat merekam informasi dan data pasien,
Serta mendukung berbagai teknologi komunikasi.
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Mobile Telemedicine Unit dan EKG

Portable Telemedicine Unit

Camera

Laptop

Cuff BP

Kabel Elektroda EKG
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Base Unit / Doctor Unit

Located at a hospital or Community Health
Centre (CHC). In this case, it is placed at
RSUD R. Syamsudin S.H.

Equipped with a PC to display incoming
signals from the telemedicine unit, and
communication manager as a transceiver

Implement continuous scanning to monitor
incoming information and response to them
as soon as possible

Integrated with PIR (Patient Information
Record)

Komputer Server di Base Unit
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Perangkat Lunak STB

Model client-server, the Telemedicine unit is
the client, and the Base unit is the server

Acquire of patient related information
Store and display data of the patient

Maintain and control connection between the
Telemedicine unit and the Base unit over
several communication means

Schedule doctor appointments

Capture image/other data from the output of
medical equipments

Support PIR (Patients Information Record)

Arsitektur Perangkat Lunak STB

Komputer Telepon User Interface
Pribadi Notebook PDA " seluler Tablet PC View & Control

IREICIEIEN Telekonsultasi | Telediagnosa | | Tele-edukasi KIA Pa_sie_n apelication
& Pelaporan Monitoring Layer

Prosedur
Pengukuran
Biosinyal

Informasi Laporan Transaksi

Pasien Rekam Medik Request Data IFIEES

Data Access

Server Layer

Database




Use Case Diagram Telekonsultasi

Dokter
Umum

Dialog
Konsultasi

Mencari
Dokter Akhli

Dokter Akhli/
Spesialis
Kirim
Bahan Diagnosis

Jaringan Sistem Telemedika Bergerak

Portable

Telemedicine Unit
IP Dynamic : XXX, XXX, XXX.XXX

Portable

Telemedicine Unit
IP Dynamic : XXX.XXX.XXX.XXX

>

Portable

dokter

Server Telemedika

0
IP Public : 167.206.22.16 Q
£

dokter

Firewall

Telemedicine Unit
1P Dynamic : XXX.XXX.XXX.XXX

&%

IP Private
192.168.0.0 - 192.168.255.255

@'

8 g

IP Private IP Private IP Private
192.168.0.0 - 192.168.255.255 192.168.0.0 - 192.168.255.255 192.168.0.0 - 192.168.255.255
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Uji Coba

Contoh Hasil Uji Coba [1/3]

Tampilan Hasil Pengukuran Sinyal EKG
Nama
Lead Pada kertas grafik Pada layar komputer
V1
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Pengujian Telekonsultasi di Puskesmas

Permohonan Telekonsultasi

= Form Request E@@
PERBMINTAAN TELEKONSULTASI

D ata kejadian pasien untuk melakukan konsultasi

Lokasi Puskesmas |F'arang Kuda - Sukabumi |

Mamna Dokter |Dwi Satria Wirawan |

Dokter Spesialis | vvudi wahyudi - Dokter Umum 3

K asus/Kejadian
- Serangan Jantung

Layanan |Kirim Ambulan ~ |

[ Send Request ][ Cancel ]

[ open [ seting | check Madem || Caling.. | catof.. |

[ Disconnect Log ... ]

Modem Status OFF Sistern OFfline
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Pengukuran Sinyal EKG

TELEMEDIK 8 TELEKONSULTAS

Fie Edic View Measurement Report Telekonsukasi Settings Help

New Consultation End Consuitation | Exit

EKG/ECG - Electronic Cardio Graph

|\ R
Farm untuk melskukan analisa data kedalam bentuk arafik IS

CoDelphi " 320070712
[Lead Analiis |

Data Pasien

wnl T I RD awdt s fCIF HRE0 el i G IF RS ow) Zow's G F R0

TSRS S NBIANAUAE 0 A1 IR TRIASIA A

Tekanan Darah

[Lead Analiis ]
hrad 2eas X IF

2 el Zaa KRG Taad Zeane KIF BT awrnl Zwass I RS Mg Znarg 11
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[Lead Analiis |
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[ctost ) Fewenpas | cewa

==
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Contoh Tampilan Perekaman Biosinya

kaman dan Pelaporan]
4k Start Ubiity SendDota Windows About Help

Perekaman dan Pelaporan

DATA PASEN | TEKANAN DARAH, SUHLDAN SPO2 |FETAL HEART | E.C.G - ELECTROCARDIOGRAM | LAPORAN | REKAM MEDIS

TEKANAN DARAH

[Kertral ] [ Systolic - mmHg | [ Diastolic - mmHg ] [ MAP ]

=~ 111 64 80

¢

H

0

— m e
m ['SuhuZCelcius | %
L
F
@ - H
J H
[ Analisi |

10

0, cC.
/0 =)

10 150
c blood pressure.

Reference Mate

Journal of Hyperten
195 196 197 19 189 200 201 202 203 204 205 LNVSNSYREPRETRSTWM

(o)}
N

05 May 2009 13:41:52 Hobile Telemedicine Systems
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Contoh File Biosinyal Lengkap

Perekaman dan Pelaporan

DATA PASEN | TEKANAN DARAH, SUMUDANSPO2 | FETAL HEART | EC.G - FLECTROCARDIOGRAM | LAPORAN | REKAM MEDIS

NAMA : DENNY AKBAR
usia Fi BERAT BADAN
JENIS KELAMIN :  LAKILAKI GOLONGAN DARAH
[ Lood Analsiz |
De's) S TN BN It Za*n LW BRE M’ Zaa’s TH WN Mata) Za's X F RIL
1 1 1 1 1 1 1 L] T 1
{ Leard Aol |
il Zwn KF B2 Dwl Zasn KT 0 Kk Zwr K BT il Zan EF WD
" ll'J JLTM ® h W‘k"“
. . ' : ¥ ' i ;i . : ! 5
[ Lead dralsis |
..[/"-L I.I;j]\‘l“ Tk Bas £ e Bew's S
Ll ta a |n L\_‘A [T
wr k JLlA : I
. . . I . . I .
05 May 2009 _13:49:00 Mobile Telemedicine Systems

Tampilan Permohonan Telekonsultasi
di Base Unit

v, Amiil
) eta Telekonsutas

Lokasi

|t o

1 i 08

2 & 0% Parang Kuda - Sukaburi
3 Ho Parang Kuda - Suksbumi
4 409 Parang Kuda - Sulabumi
5 409 Parang Kuda - Sukabum
& o Parang Kuda - Subabur
7 B Parang Kuda - Subkabumi
a = o9 Ciand Baru 57 - Sukabumi
9 = o9 Puskesmas Chembar - Sukabumi
10 109 Parang Kuda - Sukaburm

| Dotamen Permahanan

{data]

puskesmas_id=09

lokasi=Parang Kuda - Sukabumi

nama_dokter_pj=Dwi Satria Wirawan
id_dokter_spesialis=4369
kazus=— Serangan Jantung

id_layanan=
rilename:

402.z

{approval]
status=approved

£ Dokter P31

Owi Satria Wirawan
Diwi Sastria Wirawan
Dwd Satria Wirawan
DOwi Satria Wirawan
Dwi Satria Wirawan
Devina Reviandhiny
Dwi Satria Wirawan
Dwi Satria Wirawan
Pak Sulaeman

Dwi Satria Wirawan

| cases
- Serangan Jantung
- Serangan Jantung
- Serangan Jantung

- Serangan Jantung
Serangan Jantung

& Date

5/15/2007 8:29:...

5/15/2007 8:29:.
5/15/2007 8:29.
5/15/2007 8:29:
5/15/2007 8:2
5/16/2007 4:47:
5/16/2007 8:56:

5/16/2007 10:91...

5/16/2007 1:09:,
5/16/2007 12:28.

[+ Statue
approved

spproved

spproved
unapproved
unapproved
approved
unapproved
spproved

approved
urapproved

21



Pengujian Transmisi Data di Ambulan

Contoh Hasil Uji Coba Transmisi Data

Type of
Signals : Maximum Transmission Time
N Data Size (byte) (Beesnd)
1. BP 2322 18
2. FHR 6144 173
3k PIR 96256 309
4. Still image 23252 88
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Contoh Hasil Uji Coba Transmisi Data

Waktu transfer
(detik)

A A
// \A [\

1 2 3 4 5 6 7 8 9 10 11 12
Sample pengiriman

Pengecekan Transmisi Data

— == |

Summary Repod |
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Interface Setting

Interface Settings |Z|
Blood Pressure ] ECG / EKG | Fetal Heart
CO Port Interface Setup
Fart Cam1 hd D ata Initial:
| puse s 1ms VES
Baud rate | 19200 i .
Formnula:

[rata hit
Stap bit

it - DataiX] / Const —

Data Interval [10.7000] :

ALICIp

| ey | [ Cancel |

()
-

Parity Maone i

Lokasi Base Unit
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Jaringan STB

Telemedicine Unit
1P Dynamic : XXX.XXX.XXX.XXX

Server Telemedika 0
IP Public : 167.206.22.16 Q
@ 88
Portable - S

Telemedicine Unit
1P Dynamic : Xxx.XXx.XxX.xxx

o

Portable

Telemedicine Unit
1P Dynamic : XXX.XXX.XXX.XXX
Client o>s % € )
Client . — N
3@\ Client ., Client

IP Private : IP Private : IP Private : IP Private :
192.168.0.0 - 192.168.255.255 192.168.0.0 - 192.168.255.255 192.168.0.0 - 192.168.255.255 192.168.0.0 - 192.168.255.255

Penutup

Teknologi

Infrastruktur (Perencanaan &
pengembangan)

Peraturan telekommunikasi
Sistem pembiayaan
Licensing and credentialing
Legal aspek (malpraktek)
Kerahasiaan

SDM




