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An RSS-based Clinical I nformation Reminder
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Abstract

A clinical information reminder using RSS technology is
designed and implemented for reminding clinicians of
their miscellaneous unfinished clinical chores. The
reminder will automatically collect clinical information
for every clinician from the hospital information system
(HIS and transform them into XML-formatted RSS
clinical messages. By way of an RSS aggregator, a
clinician will receive and read these messages whenever
he/she logs on the HIS Each RSS message of the
reminder provides a hyperlink to the appropriate
application that let the clinician may easily give some

response to the message. Clinicians will be free from

keeping track of clinical chores.
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1. Introduction

A computer-based patient-record (CPR) system is
designed to overcome many limitations of traditional
paper-based patient records. One of the important CPR
functional components is clinical decision support that
may prevent medical errors and improve patient safety by
providing reminders and alerts at the time that a physician
is making ordering decisions [1, 2]. Since timely and
accurate patient information is required for clinical
decision support, it is reasonable that a CPR system will
provide functions to remind clinicians to accomplish the
unfinished portions of a medical record in time.
Because a clinician generaly has to take care of several
patients, it is a heavy burden for him/her to remember all
kinds of tedious clinical chores. If a CPR system is
equipped with a reminder that may automatically send
clinica messages to a clinician and remind him/her to
give some appropriate responses as a “to-do list”, then
he/she will be released from keeping track of what is
going to be processed. This feature can be fulfilled by

embedding the RSS mechanism into CPR systems.

RSS, which can stand for Redly Simple Syndication,
Rich Site Summary or Resource Description Framework
(RDF) Site Summary, is a data exchange protocol for
sharing web contents. It may simplify and speed the
users’ access to the latest updated information which is
published by a web site. The publisher web site creates

an RSS file, also known as RSS feed or RSS channel, in
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which the content to be published is transformed into an
XML-based format. Any user can read the RSS feed at
different sites at the same time by way of an RSS
aggregator (RSS reader). An RSS aggregator is an
application providing the means to read the content of
RSS file before it can be displayed [3, 4, 5]. RSS is
generaly used in real-time news reading and publication
No evidence shows

that there is any RSS-based medical application.

information management [6, 7, 8].

An RSS-based clinical

implemented under the support of Taichung Veterans

information reminder is

General Hospital in Taiwan. The reminder is coupled

with hospital information systems (HIS). It will

periodically collect clinical information required by

clinicians from HIS and transform them into RSS
messages automatically. A clinician will receive these
RSS clinical messages sent to him/her whenever he/she
logs on HIS. The reminder is also associated with the
LDAP server of HIS for user authentication to protect
patient privacy.
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2. The Basics of RSS

Web content to be published must be transformed into
RSS feeds in XML format. The following example
shows the syntax of an RSS feed:

The first element of an RSS feed is the <rss> element.
There is at least one <channel> element in the <rss>
A <channel> element is the main container for
al RSS data.

element.
It is specified with the <title>, <link> and
<description> elements and consists one or more <item>
elements. An <item> element also contains a <title>, <
description> and a <link> element to a web page. The
<title> element is the title of the channel/item in text you
want to display. The <link> element is a hyperlink to a
web page that corresponds to the RSS feed or the URL of
the specific item if it is within an <item> element. The
<description> element describes the RSS feed or the item
[5,9].

RSS aggregators are applications used to read content of
RSS files. These RSS-format handling applications can
be web-based standalone programs, web-browsers or
e-mail-clients. In general, there are three common types
of RSS aggregators. The first type RSS aggregator,
Desktop RSS aggregator, is the standalone program.
Users download this program to their computers from
Internet and use it to collect the feeds and refresh items
when a feed is updated. Web-based aggregator, the
second type, is a kind of online web service. Users can
use it to collect the feeds and browse messages in Internet.
The final typeis Plug-in aggregator which allows users to
view RSS feeds with an existing program such as

Microsoft Outlook [5].

3. System Design

Figure 1 shows the system architecture and its operation
flow of the designed RSS-based clinical information
reminder. Both the RSS aggregator and the database
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server of the reminder are designed in a single server, the
RSS server. The reminder works by way of coupling
itself with the HIS of a hospita. The RSS server

periodically collects XML-formatted clinical information
from HIS and save them into the RSS database as RSS
The RSS feed

clinica messages. is created

concurrently.

LDAP Sery

Porfal login

apgregator R8S(Server

and ciphered uSerdaia  Clinical messages

PCs and Workstations

Figure1l. The system architecture and its operation flow
of RSS-based clinical information reminder

Figure 2 shows an example of RSS clinical messages
stored in the clinical information reminder. The data
structure of the reminder consists of an index-file and
many data-files. The index-fileisthe RSS feed that lists
some important attributes, such as patient id, datafile
name, and physician id of al datafiles. A datafile
records detailed data of a clinical information. Both of
the index-file and data-files are in XML format
conformed to RSS 2.0. A <channel> element of the
RSS feed represents a class of RSS clinical messages.
There will be n <item> elements in a channdl, if there are
n RSS clinical messages in the class. The patient id,
data-file name, and physician id of an RSS clinica
message are stated in <title> element, <link> element,

and <description> element of an item respectively.

Proceeding of International Medical Informatics Symposium in Taiwan 2007

13

Data-file

<Toml versoa="10" escoding="Bigh" ¥
- sdamger_values
<idpetn_id»1305B<Moctar_id»
<patient_same=HICK <fpatient_samer

Index-file

<patient_wd=0013124 12B</patieal_id>
<valuerHGE T <fvalues
<hog_code-l2035< 00y _code:
<exlnz§l 58 </exinz
sidanper valuex
(ALEN 9601231 53700_00031241 18,1l
roml vensma= LI escoding= Bigs 1+
- cAER=
<apply_id=TH 544 <apply_id=

<fzml wipelon="1, U'encodun: ="Bigh" I
- qlu wilglon="2.0"

- echanmal> }
d:lle:ﬁhnormal Laboratory Bealts Rotlfication=itle:
clulleshlnnl% 10 001312412 Belithe

04 L URAE) WETLIMLMEIPLI P 1)

: ic.':n".',ﬂl,’ <palien_idA01 312412 Relpatieat ids
<palienl_same>HICK <fpalient_same>

:'.1'::1“"”"“' Examination Results Notiflcathon<fitle= <Examizaion femSOND. BREASTEramination ilems
it Fathin A ﬂCdc-:Ior_nn!eb.Du.iddEdc-:lor_nmeb
:l;ggc M“Wﬂm k> 1 <Examination_dabe>060820 </ Examination_datex
cflom> «Fdoctor_samesSmithe/Fdoclor_samex
dehanmals <Sdoclor_samesJacky</idoclor_sames

- echunmals <Cdoclor_id= 338 </Cdoclor_id=

<fAER>
FRH_SLEI 3 _001 51341 26 k)
J‘Iml wurson=" 1" escodlng="Elg5" T
mmfi’oclor =] B tapp_doctor_id
P s s
r. Tee_doclor_id 0903A</clinice_docior_id
«pal.enl _mame-NICK <palient mime>
<pa||enl |d:001312ll'234p@||'e|| Is

il
«elclbed:llﬂf»%&hckbods
gl 601 3k ] Wi dayline
<hncatlon=W5<localions
«igni=REGUL AR <tase:
<apply_class=Divtsion of Mephrology<fapply_clast>

filbi=Compaltation Notice Nofillcation <fide=
- 4|IEI>

™

- et hanpil>
<fithi> Discharge ot Notiflcation<ftle=

«arnly_doclor:D@vld«hwlr_docw
«ifimced_ttemsgaptroauteniisetlinced_iloms
«ilinfeed_doctor=gmith<ciglced_doctors
<illnle_clase>Averagacllinic_clis>
aclnle locations W1D5<lclinlc_locations
capply_daps 60120 Wieipply_dig
<amamuet* Deal doclor *This I3 a cie of AF, Tlght resal® *Artery)
it (hrombet), CRF <lpimuesie
L £
{CNN_9602131 3701 00131 128 s

<Taml vetelon="1.1" encoding="Bigs 1+
- ehiwi_hidpital=
<piol iocm =] 3056e/prol_doctor_ids
<atay_dochor_d=1236A<fstay_doctor |
Exin
<patlenl_ 100013124125 </patrent_id>
<tickbed= W01 <
adarl:nesml«ﬁdarlmes
<l _bay 960204 </we_day>
cEemlell nale:NICK*FpelIell (1T
we_higltal»

(DNN 9602131 31701 _00131 128 s

Figure 2. An example of clinical messages stored in the

clinical information reminder

Since a clinician will not always use a specific client, the
RSS aggregator of the reminder is designed as a
web-based, the second type, aggregator. The RSS server
performs event-driven RSS syndication, because only
those messages with matched doctor’s id will be retrieved
and displayed to the user [2, 5]. Whenever a clinician
logsin HIS, the LDAP server will pass the address of the
RSS aggregator and ciphered user data to the RSS server
to initiate the reminder after authentication. The
aggregator will get the RSS feed and pick up those items
whose doctor’s id in <description> element match with
the one obtained from the LDAP server. A matched
item represents a sound message. Then the aggregator
passes the list of sound messages to the RSS server and
requests it to retrieve sound messages from RSS database.
All sound messages are displayed for advanced process

by the clinician.
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The reminder is developed using the VB.net

programming language and Microsoft SQL Server 2000.

Figure 5 shows an example screen about abnormal

Figure 3. An example of transforming an abnormal laboratory results notification. The left part of the

examination results notification message into an archived ereen is a class list of RSS clinical m es There are

one four classes of RSS clinical messages currently processed

in the reminder: abnormal laboratory results notification,
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is clicked, detail information of the message will be
shown on the lower right part of the screen. The
physician may enter into laboratory information system
Figure4. Anexample of deleting a discharge note by clicking the asterisk in the “link” field of the message.

notification message

FEERFASHEENAL - ST 2007.081310:32

#HE BE ! BATEIR %“‘39&8 fElRiE fe-ipd =k}

Unlike general RSS news behavior, a read RSS clinical

el B e ==
. . . - e | 2 o im: H0BD o60100 x
message will still be dlsplayed unless it is removed S E £ TALIBESAIE BE il w2 %
o2 ossemmc B 58S i x

manually. Although a message has been read, it may

leave something to be done. A two-phase message

removal is designed. As shown in figure 3, the first e i
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phase let a user transform selected messages into archived
messages by clicking the right bottom of the mouse and
choosing the “remove” item.  Archived messagesin RSS

database will be flagged, and will not be displayed

anymore. When the user wants to delete some messages

forever, helshe has to dlick the “archived m s item Figure5. An example screen about abnormal laboratory

in the class list and select those wants to be deleted. results notification
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An abnormal laboratory results notification messages is
sent to notify a physician that the result of a laboratory
test he/she ordered is abnormal and critical. A number
of different kinds of checks, such as range check, delta
check, apply to laboratory results. If a test result is
verified to be abnormal and out of the acceptable range
set in advance, relative information about the abnormal
laboratory result, such as patient’s name, the laboratory
result, and the order date-time will be immediately sent to

the physician who ordered this test.

Figure 3 shows an example screen about the abnormal
examination results notification.  Similar to the appeal of
abnormal laboratory results natification, it is used to
notify a physician that the result of an imaging
examination or a pathology examination he/she ordered is
abnormal. Discharge note notification is used to notify a
clinician that one of hislher patient is discharged and
he/she has to accomplish the discharge note before
deadline.

about a clinician’s discharge note natification.

Figure 4 shows the RSS clinical messages
A
consultation notice notification message notifies a
clinician that there is a consultation he/she has to hold.
An example screen about consultation notice notification

isshown in figure 6.
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Figure 6. An example screen about consultation notice

notification
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5. Conclusions and Future Works

RSS provides a mean to acquire up-to-date information
quickly from Internet.  Clinicians are generally too busy
to keep track of all kinds of clinical chores. This paper
presents the design and implementation of an RSS-based
clinical information reminder. A clinician may use the
reminder to receive all kinds of clinica messages and
arrange them as a to-do list. Although the pioneer
system only includes four classes of clinica messages, it
proves that the reminder will help clinicians in managing
clinical chores. If al kinds of clinical information are
implemented into the reminder, nothing will be missed
even though a clinician is very busy. In the future, the
reminder will be expanded by joining more kinds of

clinical messages.

RSS is an effective tool to spread internal information.
One of the functiona components of a CPR system is
integrated communication support. A patient-oriented
medical record will be the communication tool for team
members who take care of a patient. Traditiona CPR

systems generaly  provide passive pull-type
communication because each team member has to scan
through the record to find other’s opinion. By including
RSS mechanism in a CPR system, each team member’s

opinion will automatically push to other members.
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