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ABSTRACT

Background Rich Site Summary (RSS) feeds are a

method for disseminating and syndicating the con-

tents of a website using extensible mark-up language

(XML). The Primary Care Electronic Library (PCEL)

distributes recent additions to the site in the form of

an RSS feed. When new resources are added to

PCEL, they are manually assigned medical subject
headings (MeSH terms), which are then automat-

ically mapped to SNOMED-CT terms using the

Unified Medical Language System (UMLS) Meta-

thesaurus. The library is thus searchable using

MeSH or SNOMED-CT. Our syndicate partner

wished to have remote access to PCEL coronary

heart disease (CHD) information resources based

on SNOMED-CT search terms.
Objective To pilot the supply of relevant infor-

mation resources in response to clinically coded

requests, using RSS syndication for transmission

between web servers.

Method Our syndicate partner provided a list of

CHD SNOMED-CT terms to its end-users, a list

whichwas coded according toUMLS specifications.

When the end-user requested relevant information

resources, this request was relayed from our syndi-

cate partner’s web server to the PCEL web server.

The relevant resources were retrieved from the

PCEL MySQL database. This database is accessed

using a server side scripting language (PHP), which

enables the production of dynamic RSS feeds on

the basis of Source Asserted Identifiers (CODEs)
contained in UMLS.

Results Retrieving resources using SNOMED-CT

terms using syndication can be used to build a

functioning application. The process from request

to display of syndicated resources took less than one

second.

Conclusion The results of the pilot illustrate that it

is possible to exchange data between servers using
RSS syndication. This method could be utilised

dynamically to supply digital library resources to a

clinical system with SNOMED-CT data used as the

standard of reference.

Keywords: computer communications networks,
digital libraries, medical subject headings, primary

care,SNOMED-CT,UnifiedMedicalLanguageSystem
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Introduction

Rich Site Summary (RSS) is a lightweight extensible

mark-up language (XML) format for distributing and

sharing content on the web; the process of sharing

information is known as syndication. There are also

other definitions of RSS: it has also been described as
standing for Resource Description Framework (RDF)

Site Summary andReally Simple Syndication.1Although

most commonly used for news articles, RSS can be

used to distribute any type of content. Hammond et al

describe the role of RSS in science publishing;2

PubMed (Medline) can deliver the results of database

searches as RSS feeds.3 However, in this pilot we are

interested in the syndication aspect of RSS, the process
whereby a request from one web server returns con-

tent from another.

The source of the information content for this pilot

is the Primary Care Electronic Library (PCEL). PCEL

fits Witten and Bainbridge’s definition of a digital

library in that content can be added without altering

the methods of access and retrieval.4 PCEL has 1500

indexed services, websites, databases and documents
relating to primary care.5 Resources in PCEL are

indexed using three methods: a custom classification

unique to PCEL, medical subject headings (MeSH),6

and the Systematised Nomenclature of Medicine –

Clinical Terms (SNOMED-CT).7 PCEL attracts between

500 and 1000 page requests per day, most during UK

working hours. PCEL’s technical specification is as

follows: content is held in a MySQL database (version
4.1.14–standard),8 which is accessed using Hypertext

Preprocessor (PHP) scripts (version 4.4.3)9 running

on an Apache web server, which in turn sits on a Sun

computer running the Solaris operating system. The

database server also contains the 2005AB release of the

Unified Medical Language System (UMLS).10 PCEL

has provided RSS feeds for over a year11 and also

presents RSS content derived from diverse sources,
principally news and medical news feeds.12

Our syndicate partner, Healthcare over IP (HoIP),

is a community interest company set up on social

enterprise principles to provide e-health solutions.13

HoIP wanted to provide its end-users with informa-

tion about coronary heart disease (CHD). It wanted to

use SNOMED-CT terms as key words to search for

information and approached PCEL to deliver infor-
mation relevant to its search terms. The HoIP end-

user is intended to communicate via a portable device,

which links to the HoIP web server. The HoIP web

server uses different technology from PCEL – HoIP

uses Active Server Pages (ASP) running on aMicrosoft

platform. This paper describes the feasibility of using

SNOMED-CT terms to make requests from a remote

digital library and deliver content dynamically using

RSS feeds.

Methods

We constructed an RSS feed using a standardmethod.14

The construction of the RSS feed is straightforward.

Its components are: a title, a link to the URL of the

relevant PCEL index card, a description and publi-

cation date. The PCEL index card is a web page

displaying all the information and metadata concern-

ing that resource. An example of the RSS feeds
produced by PCEL is shown in Figure 1. The way

information would be presented in the form of an

index card is shown in Figure 2.

UMLS is critical to the functionality of PCEL. Firstly,

we useUMLS to automaticallymapMeSH terms, which

are manually applied to newly indexed content, to

SNOMED-CT terms. Secondly, the UMLS generates

important parts of the RSS feed produced by PCEL.
SNOMED-CT classification is achieved by map-

ping from MeSH to SNOMED-CT using the Meta-

thesaurus of UMLS produced by the National Library

of Medicine.15 UMLS classifies terms from numerous

source vocabularies into concepts. These concepts are

identified by Concept Unique Identifiers (CUIs). By

identifying SNOMED-CT terms with the same CUIs

as the indexedMeSH terms,mapping between the two
vocabularies is possible. UMLS represents the cumu-

lative efforts of many years of research by the National

Library of Medicine.

We concatenated two strings present in UMLS

(Path to Root [PTR] and Atom Unique Identifier

[AUI]) to produce a new concept that we have named

Hierarchical Unique Identifier (HUI). We did this to

simplify the database structure. HUIs represent the
polyhierarchical structure of SNOMED-CT. In the

PCEL database, all terms are indexed by HUIs. Using

the UMLS Metathesaurus we can map between the

CODE and the HUI of a SNOMED-CT term. A list of

information about resources can be produced on the

basis of a CODE. The Metathesaurus is necessary to

map between the CODEs that are supplied by the

syndicated organisation and the HUIs contained in
the PCEL database.

The RSS feed conveyed information about PCEL

resources in response to the receipt of a Source

Asserted Identifier (CODE) for a SNOMED-CT clini-

cal term. The pilot concerned coronary heart disease

and restricted itself to seven SNOMED-CT terms;

these are shown in Figure 3. To give an example

from the terms used in this pilot: the CODE for the
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SNOMED-CT term ‘Disorder of the cardiovascular

system’ is 49601007; one of theHUIs for the same term

is A3684559.A3886745.A3456474.A3340519.A6938265.

To map between these concepts, two tables in UMLS

are used: MRCONSO (Concept Names and Sources)

and MRHIER (Computable Hierarchies).

The MRCONSO table contains a line of data for

every atom contained in the Metathesaurus, that is, it

contains a line of data for every SNOMED-CT term.

By querying MRCONSO the CODE value can be

mapped to one or more Atom Unique Identifiers.

Using the AUIs that are found, the MRHIER table

Figure 1 Example CODE from an RSS feed

Figure 2 Example index cards from PCEL
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can be queried for the Path to Root values that are

associated with them. By combining the PTR and the

AUI we get the HUI, which is the value by which

information about SNOMED-CT classifications is

stored in PCEL.

The final step in the process is the utilisation of the

RSS feed. Once our syndicate partner has requested
the RSS feed corresponding to a given SNOMED-CT

CODE, the XML data that composes the RSS feed is

delivered via the HTTP protocol. Our syndicate part-

ner uses Active Server Pages to parse the XML of the

RSS feed and then presents the content online. It is

important to note the platform independence of this

process.

Results

The pilot demonstrates the ability of the utilised

technologies to exchange data using RSS syndication

in response to requests using SNOMED-CT terms.
The system operates in real time, returning results in

less than half a second. The process is automated using

look-ups in the UMLS Metathesaurus database. The

pilot interface can be viewed online and is illustrated

diagrammatically in Figure 4.

The HoIP system is designed to be used with

WinCE operating systems (used for mobile devices).

Unfortunately the system is not optimised for every-
day internet browsers so does not display well when

viewed through them. To get an idea of how the

application works, the user needs to right-click on

the links that scroll across the screen and select ‘Open

in new window’. Seven SNOMED-CT terms are

displayed and by selecting these and refreshing, results

from PCEL will be displayed. This process is entirely

dynamic, so if the resources on PCEL are updated, the
material returned will reflect this change.

The process delivered results according to the

specification requested: that is, search results restric-

ted to the specific single SNOMED-CT CODE. How-

ever, initial feedback from the pilot suggested that

usersmight prefer to set their own searches either to be

restricted to their search term or ‘exploded’ to capture

information more widely held about the subject. For
example, angina is a child concept of the term ‘Heart

Figure 3 Hierarchical structure of SNOMED-CT

Figure 4 The architecture of the PCEL/HoIP pilot
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Disease’. At the moment, when a user views the

resources indexed under Heart Disease, they do not

automatically see the resources for Angina. That is, the

views of SNOMED-CT are not exploded. Perhaps it

should be a matter of user preference whether or not

the terms should be exploded: explosion might retrieve
toomany resources; alternatively focusmight decrease

sensitivity. The option to explode should be provided to

users; the PCEL database stores data about SNOMED-

CT terms in their hierarchical form, whichmeans that

this would be a simple technical feature to add.

Archived PCEL resources, not normally visible to

the direct user of PCEL but remaining on its database,

were returned toHoIP users. This is because resources
in the PCEL database can bemarked in order that they

are not displayed. This functionality enables the with-

holding of websites whose URL is out of date, whose

content is out of date, or is unsuitable for other reasons.

This discrepancy between the pilot and the digital

library is a minor problem and can be rectified when

we move from the pilot to the live application.

Discussion

This pilot demonstrated the use of RSS syndication to

distribute the contents of a digital library. Dynamic

requests were produced on the basis of a SNOMED-

CT term. The unique identifiers in UMLS linked a

SNOMED-CT CODE to the polyhierarchical struc-
ture of SNOMED-CT represented as HUIs in our

database, to the individual resources returned from

the digital library.

Whilst RSS feeds are commonplace for the delivery

of evolving content such as news, we are using the

technology in a novel way. We have linked clinical

terms to aMetathesaurus within PCEL and linked this

to the appropriate resources.
The implications for practice are that it may be

possible to link clinical data to appropriate infor-

mation resources. Although the study was run on a

small scale its components are scalable. PCEL only

contains 1500 resources, whereas there are 700 000

clinical terms in SNOMED-CT. To produce a system

that was capable of providing resources on the basis of

granular SNOMED-CT clinical terms would require
increasing the volume of indexed material on PCEL.

The solution to the problem of whether to restrict

or explode requested hierarchies is to provide user

choice. The breadth of the SNOMED-CT classifi-

cation system might lead to problems when accessing

a scaled version of the pilot. It is common that picking

lists on the basis of search terms become unmanage-

ablewith larger terminologies when searching on basic
terms such as ‘Diabetes’. This might well be the case

for a terminology containing 700 000 terms such as

SNOMED-CT. From our own experience such prob-

lems can be overcome with learned search strategies

and familiarity with the classification system concerned.

A further challenge is the large number of synonyms

that a given term might have. In part this difficulty

is avoided by the polyhierarchical representation of
SNOMED-CT in the PCEL database. The application

will look for resources in all of the nodes of the

hierarchy that are synonyms of each other, exclude

repeated results and return a distinct subset of re-

sources. Another potential clarifier for the application

is its choice of Source Asserted Identifiers (CODEs)

rather than Atom Unique Identifiers (AUIs) for com-

munication between the two servers. There are only
300 000 CODEs compared with over 700 000 AUIs,

and this reduction in the quantity of terms used will

obviously reduce the number of synonyms encountered.

Despite these limitations, the study has potential

applications. We have demonstrated the ability of a

remote computer to request, via RSS feeds generated

as the result of HTTP requests over the internet,

resources relevant to a given SNOMED-CT term.
A critique of the mapping between the MeSH and

SNOMED-CT is beyond the scope of this paper.

However, whilst problems have been identified with

this mapping, it is generally regarded as more than

satisfactory.16,17

Conclusions

Using RSS syndication, this pilot has delivered digital

library content on request using SNOMED-CTSource

Asserted Identifiers (CODEs).Were PCEL to be scaled

in terms of the quantity of resources indexed, it would

be possible to provide granular access to targeted

internet resources on the basis of SNOMED-CT
terms. There are advantages to this, given the national

policy to implement SNOMED-CT across all health

domains.
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