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Abstract—Registry of tuberculosis is intended to record the
clinical path of the treatment and for reporting statistics to the
Institute of Public Health regarding the patients wth

tuberculosis. It has been entrusted to the Universi Clinic of

Pulmonary and Allergic Diseases Golnik. To improvethe

efficiency of work a proposal of changes has beenaue to the
database model of the registry of tuberculosis. Thehosen
methodology of information system development is ts&d on
the principle of the prototype modeling. It includes all

necessary steps from the inventory of the work prazsses,
collection of the maximum data set, development dhe entity

relational scheme, graphical user interface, risk malysis and
logical access control. The proposed approach witiot only

increase the efficiency in the process view of orgaation and

informatics but also reduce costs and make it moreuser
friendly.
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health, and inadequate accesséealth services have played
an important role in worsening the situation. The
management aspect of the TB control is one of tlestm
important issues to consider in the prevention & T
infection, in particular, in urban setting. Managath in
terms of surveillance of tuberculosis aims to pdevi
information to local teams to drive control efforéd,
nationally, to inform policy. It is through survieihce that
the general trends in cases can be determined.

The register of tuberculosis (RTB) records the sewf
treatment of patients with tuberculosis at a natidevel [6].
The data collection process of the tuberculosiatinent is
recorded manually and is therefore quite time conisg.
The aim of the proposed solution is to improve phecess
and design a new database, which would no longgrine
manual data entry through paper forms. It wouldviol®
direct data collection through e-forms. This woadzhtribute
to the promptness of the RTB, reduce possibilitgmbrs in
data entry and provide greater patient privacy. fbllewing
contribution shows systematic steps that were sacgdo
design the database model, graphical user inteadedata

Tuberculosis (contagious airborne disease caused [RECess control.

Mycobacterium tuberculosis) is still one of the leading
causes of death for adults [1]. TB (Tuberculose)ses 49
new cases and Kills 7 people every hour in the Edeg[1].

This paper shows to show systematic steps that were
necessary to design the database model, graphsmal u

Escalating HIV infection as well as negligence i T interface and data access control of Database Resaring

control have caused an increase in TB incidence the

of the Registry of Tuberculosis. The first two $eas of

last decade in both developing and developed cesntr this paper provide the backdrop for understandihg t

[1,13]. Moreover, several other factors such
homelessness, poverty, lack of infrastructure irblipu
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on healthcare system and society. Section Ill rdeveathe team records both the culture result and theasmesult
working methods used for constuction of new datapas sent by the health center on a similar paper foftrese
while Section IV illustrates how a prototype sabutiwas forms are then sent to RTB where the culture andasm
developed. results are verified and retyped into the informatgstem
that collects data. The major disadvantages of phiser-
II.  AIMAND PURPOSE based method are the delays in processing andirenter

. . . laboratory results and data quality issues stemnfiia
With the proposed solution we aim to renew the RTB y d Y o

. . multiple opportunities for transcription errors.
database by capturing the processes in e-formpidgram pie opp P

) - . ; . To avoid problems discussed above, the proposed
is designed to be used throughout Slovenia, wighGbinik 55| tions are integrated in the existing hospitébrimation

Hospital acting as the administrator of the RTB.eTh system. This way, later transcriptions of data bezo
proposed solution assures interoperability with apstem,  ynnecessary, what reduces the possibility of tciiel

i.e. for home care and system "computer besideb&®.  errors and assures data integrity. Furthermoreh wlie
Medical staff can enter data into the system diyeat the proposed solution we can avoid the paper records an
site of treatment, using personal digital assistdRDAS). therefore lower the storage costs and times forgmsing of
Although this program is in a prototype stage nemabase patients’ data [4], while significantly improvindpe quality
and PDAs approach plays an important role in enguhiat  of the whole process [1]. A user-friendly web apglion
high guality data can be quickly and reliably colkal from  enables users to add and delete data records phtents
numbers of patients who are distributed over differ anywhere and at anytime.

geographic areas in Slovenia. The proposed soluiiiin

allow different hospitals or individuals that netedrecord Our proposed solution can be compared with ETR.Net
data of tuberculosis in dispersed locations to Ibte a (The electronic Tuberculosis Register) which is&ttronic
electronically capture data at the point of coltazt tuberculosis register designed for TB/HIV surveida,

program monitoring and evaluation. The system ctaisif a
database which is accessed by the user via thevaseft
interface, custom developed for the Microsoft Wiwdo
environment. Its main implementations are in EatcAn
that can increase the lit d effici Bdlecti countries like Botswana, Guatgmala, and Mozambitjus.
. quality and etficiency o ection stand alone windows application there fore thoee
[14. This study suggests that the design anGZIIowed any connection with clinical information segm
implementation of the PDA intervention play a kelerin a  neither can be accessed trough internet.
system’s success.

As this project is in a prototype form and was yet
implemented, we can not measure its true poteatial
benefits but, as shown within developed countpessonal
digital assistants (PDAs) have promise as a netntdogy

1. WORKING METHODS

_ Our research_ can be compared with _the research take Tne construction method is based on the prototype
in Peru by Joaquin et al. [15], where they impletedPDA  modeling [3, 7]. Through interviews with the heatine
approach for gathering data on multidrug resistanfeams we have obtained the framework for functignal
tuberculosis (MDR-TB) patients. They found thatrequirements. Critical analysis of the existingqasses for
implementing information solution with PDAs apprbac data inputs and their processing provided insighgmrding
decrease processing times, frequency of errorsh@e is  the existing ways of working with the registry expd the
no transcription from paper based form to electramme) requirements and the users’ wishes. Based on thdtgeof
and substantial reduction in the delays from ctitecto  the current situation analysis, we constructed @topype
entry of laboratory results. Also it reduces woedofor data model (ER diagram) which forms the basis fo t
those involved in data collection and processing. construction of all required functionalities. Wevdbped a
graphical user interface with logical access cdntreenter,
To better understand the importance of the newpdit, view and analyse data about treatment ofroultesis
database and PDA approach we must look at simgle caWhich can connect the web application and datateagstry.
that is taken daily at RTB. Patients with latentnfoof
tuberculosis are required to submit a monthly sputu
sample at local health center or hospital. Thewspigample A Current Stuation Analysis
and smear result are then sent to the Golnik Halspihe

Iaporatory monitori_ng Process begins with a Smgafnventory process, paper documents and forms thgtost
microscopy test. Timeliness and accuracy of reportl ihese processes substantially. In accordance méthnalysis
laboratory results for these samples are essemtal e defined five main processes as shown in Figurll-
determine if a patient is responding to treatmeut, & not,  The medical examination of the patient, A2 — Ladtite,

to alert physicians to the possible need for meiina A3 - Notification of tuberculosis, A4 — Medical &nent of
changes. In each health center the team recordsntiear  tyberculosis, A5 — Final reports.

test result on a paper form and in each regior@rktory

IV. DEVELOPMENT OF APROTOTYPESOLUTION

The analysis of the current situation included the
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B. Data Mod€ V. CONCLUSION

The analysis of the current situation allowed ushitain The proposed solution includes a proposal for
the information that is important for understandittge  reengineering of the registry database for tubesisilat the
contents of the work processes. With the maximutmobe Golnik Hospital. For this purpose we designed aloiage
data we were able to devise an entity relationatlehdor  model that can be realized in any relational DBMS
RTB. The entity relational model is made in IDEF1X (DataBase Management System) such as Oracle, MySQL,
notation [11], which makes the informational stuwetof the  DB2 and others. This enables the independence ®f th
applications easier. Through normalization and déhmal DBMS used, faster performance, and flexibility [7]he
form we created 21 entities which are related amdnfa  proposed solution is interoperable with the othespital
complete data model for RTB as shown in Figure 2. information systems and programmed for exchangiatg d
. via graphical user interface or database. In therduit is
C. Graphical User Interface ) . cruc?al [t)o continuously improve data access cordtdboth

In order to access and display data and information organizational and application levels. The solutidh help
was necessary to make an integrated graphicalinteeface  the RTB to become more efficient in terms of datadrity
which provides a graphical look and navigation gagéhe  and price-performance as well as more user-frieimdtgrms
graphic interface is designed with the CSS techgyolhich  of efficient data entry and anyplace/anytime accdg®
stands for Cascading Style Sheet [5]. Figure 3 shtive  proposed solution closely follows the ideas of ditief2].
design of the master websites and its tabs. As such it can serve as an example of good prafttiogther

Users of the RTB web application are divided irftceé  health institutions in Slovenia and across Europe.
groups: doctors, administrative staff of the RTRI aelect
laboratories. ACKNOWLEDGMENT

Each of tcTe intendngﬁ_se_rs kr:as a per:lonal account, This work is partly financed by the European Union,
usermame and password. This Is then reporte teym_em namely the European Social Fund with contract nunibe
via the login page. The web application window &igp  \1r-09/94.

r

data, links and information adjusted to each use
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Figure 1. The treatment process in the frame of RTB.
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Figure 2. Entity-relational model of the RTB’s database.
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Counlry ofbirh: Sloveria = Qther

Start date of residence in Slovenia: marth year
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Figure 4. Patient data entry form taken from the RTB.

Copyright (c) IARIA, 2011.  ISBN: 978-1-61208-119-9



