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Abstract

Formalizing Clinical Practice Guidelines for a subsequemputer-supported pro-
cessing is a cumbersome, challenging, and time-consuraslg tBut currently
available tools and methods do not satisfactorily supisttask.

We propose a new multi-step approach using Informationg€ktsn and Trans-
formation. This paper addresses the Information Extradiésk. We have devel-
oped several heuristics, which do not take Natural Languagdgerstanding into
account. We implemented our heuristics in a framework toyageem to sev-
eral guidelines from the specialty of otolaryngology. Owualaation shows that a
heuristic-based approach can achieve good results, aefipdor guidelines with a
major portion of semi-structured text.



Chapter 1

Introduction

Computer-supported guideline execution is an importa@nma¢o improve the qual-
ity in health care. To execute Clinical Guidelines and Rrol® (CGPs) in a compu-
ter-supported way, the information in the guideline, whigm plain textual form,
in tables, or represented in flow charts, has to be formalizbdt means that a for-
mal representation is required in order to make the infolwnatomputable. Thus,
several so calleduideline representation languagbave been developed to sup-
port the structuring and representation of various guigsliand protocols and to
make possible different kinds of applications.

Many researchers have proposed frameworks for modelingsG&G& comput-
er-interpretable and -executable format (a comprehensierview can be found
at [10]). Each of these frameworks provides specific gumelepresentation lan-
guages. Most of these languages are sufficiently compléxatheanual formaliza-
tion of CGPs is a challenging project. Thus, research hag tifected in such a
way where tools and methods are developed for supportinfpth@alization pro-
cess. Anyway, for most of these tools and methods that aeadrdeveloped or
in developing process the human developer needs not onkntheledge about the
formal methods, but also about the medical domain. Thethbyprmalization task
is very challenging, time-consuming, and cumbersome.

Thus, we will look for new approaches that can facilitateftirenalization pro-
cess and support the developer by providing these kinds @iladge as well as
intelligent methods for a simplified guideline modeling gessing.



Chapter 2
Related Work

In this Chapter, we present a short discussion of some mevark describing
guideline formalization tools as well as some examples fufrination Extraction
(IE) systems.

2.1 Guideline Formalization Tools

For formalizing clinical guidelines into a guideline repeatation language vari-
ous methods and tools exist, ranging from simple editorgphisticated graphical
applications.

2.1.1 Markup-based Tools

Stepperl[12] is a tool that formalizes the initial text in niplle user-definable steps
corresponding to interactive XML transformations. Theuiesf each step is an
increasingly formalized version of the source documenthBioe mark-up and the
iterative transformation process are carried out by rulggessed in a new trans-
formation language based on XML. Stepper documents of #éligaes. So the
transformation process can easily be reviewed by othesuSéepper also provides
an interface showing the interconnection between the sdest and the model.

The GEM Cutter[[111] transforms guideline information intetGEM format
[13], showing the original guideline document togetherhwilhe corresponding
GEM document and makes it possible to copy text from the diniel¢o the GEM
document.

The GEM Cutter is similar to the Document Exploration andking Tool /
Addons (DELT/A), formerly known as Guideline Markup Tool M3) [18], [19],
which supports the translation of HTML documents into an XMhguage. It
provides two main features: (1) linking between a textuatlgline and its formal
representation, and (2) applying design patterns in tha fadfrmacros.

The DELT/A allows the definition of links between the oridimguideline and
the target representation, which gives the user the péissita find out where a
certain value in the XML-language notation comes from. €fae, if someone
wants to know the origin of a specific value in the XML file the IDFA can be
used to jump to the correlating point in the text file wherevakie is defined and

2



the other way round. By means of these features the origexalpgarts need not
be stored as part of the target representation elementslirikseclearly show the

source of each element in the target representation. Additly, there is no need
to produce a guideline in natural language from the targeesentation, since the
original text remains unaltered.

These tools all have in common that the authoring processohias done manu-
ally by the human plan editor.

2.1.2 Graphic Tools

AsbruView [€] uses graphical metaphors to represent Asbijiplans. It is a tool
to make Asbru accessible to physicians, and to give any user@rview over a
plan hierarchy.

AREZZO and TALLIS [16] support the translation into PROf@anil4] by
means of graphical symbols representing the task typesedftiguage. Protégé
[4] is a knowledge-acquisition tool that supports the tlatien into guideline rep-
resentation languages EON [9]and GLIEI[10]. It uses spegiftologies for these
languages, whereas parts of the formalization process eactomplished with
predefined graphical symbols. AREZZO, TALLIS, and Pretégpresent the pro-
cesses by means of flow charts.

All these methods and tools have in common that they suplperformalizing pro-
cess due to the complexity of both the clinical guideline #redguideline represen-
tation language only in a minor degree.

2.2 Information Extraction Systems

Information Extraction systems have been developed faovardomains. For ex-
ample, the BADGER systern[15] is a text analysis system, ivbiocnmarizes med-
ical patient records by extracting diagnoses, symptomgsipal findings, test re-
sults, and therapeutic treatments based on linguisticeqac At the University of
Sheffield extensive research in Natural Language Proagssnal especially IE, has
been devoted (e.g., the AMBIT systeim [3] to extracting infation from biomed-
ical texts). In the legal domain, Holowczak and Adam devetbp system that
supports the automatic classification of legal documeijts [5

Besides these domain specific systems, there are also gtems using Ma-
chine Learning techniques, which can be applied in variaumsains. WHISK[[14],
for example, learns rules for extraction from a wide rangeegf styles; its perfor-
mance varies with the difficulty of the extraction task. RERI|Z] uses pairs of
sample documents and filled templates to induce patterrchnmates that directly
extract fillers for the slots in the template.

Finally, different kinds of wrappers have been developedaiesform an HTML
document into an XML document (e.g., X\WRAP [8] or LiXto, whiprovides a
visual wrapperi[il]). These methods and tools are very usefile case of highly



structured HTML documents or if simple XML files need to beragted. However,
CGPs are more complex and more structured XML/DTD files aezled in order
to represent them.

Compared to the various methods and tools described abaoweppuach for
IE deals with very complex documents, consisting of bothisgmctured and free
text as well as tables. For this task we do not need to applyrillatanguage Un-
derstanding, because the task demands not for undersgatheinext, but to detect
patterns in the text. Likewise, we do not employ Machine beay techniques due
to the limited number of examples that we could use for thiaitrg of these tech-
niques. We must also note the complexity of the informationadation task in
the medical domain due to the complexity of the language .u3éat is why we
use a knowledge engineering approach with a manual developof rules for the
purposes of IE.



Chapter 3

Our General Idea: A Multi-step
Transformation Process Based on
Heuristic Methods

Most guideline representation languages are very powarndlthus very complex.
They can contain many different types of information ancadat/e therefore de-
cided to apply a multi-step transformation process (cfure@3.l). It facilitates
the formalization process by using various intermedigbeagentations that are ob-
tained by stepwise procedures.

——eeee-- —P
P xmiversion="1.0" 7>
<IDOCTYPE plan-library S
<plan-library>
<library-info title="Asbru
L e — <library-info>
| <domain-dets>
<domain name="Jaundic
<unit-def default-unit="m

<compound-def>

1 sl aierraiTl <numerator>

{4 od ‘s P pwmemprvie ol . . <unit-class name="ma
. </numerator>

<denominator>

. mhayoss - ' ' <unit-class name="vol
</denominator>

i ™ Guideline
Clinical Guideline Representation
or Protocol Language
Intermediate Representations (IR)
- actions —»  Information transformation
- processes, sequences by means of Information

- parameter definitions Extraction and
- XML transformation

Figure 3.1: Guideline transformation process. A multi-step process using intermediate
representations to transform clinical guidelines and protocols (CGPs) into a formal repre-
sentation language.

The benefits of the intermediate representations are:

e Concise formalization process



¢ Different formats for various kinds of information

e Separate views and procedures for various kinds of infaomat

e Application of specific heuristics for each particular kimidnformation
e Simpler and more concise evaluation and tracing of eactegeostep

To process as large a class as possible of documents anthation we need
specific heuristics. These are applied to a specific formfofination, for instance:

¢ Different kinds of information
Each kind of information (e.g., processes, parameterg)seecific methods
for processing. By presenting only one kind of informatibe application of
the belonging method is simpler and easier to trace.

¢ Different representations of information
We have to take into account various ways in which the infaionamight be
represented (i.e., structured, semi-structured, or &e.t

¢ Different kinds of guidelines
CGPs exist for various diseases, various user-groupgusgurposes, vari-
ous organizations, and so on, and have been developed loysaideline
developers’ organizations. Therefore, we can speak abibertaht classes of
CGPs that may contain similar guidelines.

To transform information by applying Information Extramti (IE) methods, we
generated specific templates that can present the desii@thation. Heuristic
methods detect relevant information, which is filled inte templates’ slots for
subsequent processing. In the next section we present adibidt extracts process
information from clinical guidelines for otolaryngologging heuristic algorithms.
The output of this method is a unified format, which can bedf@amed into the
final representation.



Chapter 4

Process Extraction from Clinical
Guidelines and Protocols

CGPs present effective treatment processes. One chalemge authoring CGPs
is the detection of individual processes and their relatiand dependencies. We
try to detect these by means of IE. CGPs consist of semitstieat and free text.
The resulting output can subsequently be processed torgifited representations,
leading ultimately to the representation in the guidelegresentation language.

By analyzing treatment processes of otolaryngology caetiin the guidelines
we detected the following processes:

Sequential processes

Processes without temporal dependencies

Processes which exclude each other (i.e., one process hasébected from
several)

Processes containing subprocesses

Recurring processes

We have therefore developed heuristics in order to gaitnesat processes from
the CGPs, where a process is described by at least one senférat means that a
sentence, for instanc8ake acetaminophen or ibuprofergresents only one pro-
cess and not a selection of two processes. The heuristicsatggorized in three
groups: (1) heuristics for detecting the relevant sentgn@ heuristics for detect-
ing whether the sentence is the description of a processyratation, or a negative
action, and (3) heuristics for detecting relations betwaemesses (see Figure 4.1
for details). The heuristics are developed for XHTML-camficdocuments. Before
going into details with our heuristics we describe our dicéiry that they use.

4.1 Dictionary for Extracting Processes: CGPs of Oto-
laryngology

The dictionary we are using for this purpose includes vardasses, such as
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e Medicalterms (i.e. drug agents, surgical procedures, and diagtersns)

e Actionterms (mainly verbs; e.g., 'activate’, 'perform’, 'pregme’, 'treat’,
'integrate’, receive’)

e Conditionterms (i.e. regular expressions describing a conditioch s if
[,: \.]+’, 'in case(s)?1: \.]+’, 'for .* <di agnosi s-t er n»’)

e Dose unitterms (e.g. '(nd|c)?(lg)(/kg/day)?’, 'drop(s)?’, 'teaspoon(s)?’,
'tsp’)

e Time unitterms (e.g. '(m(illi)?)?sec(ond)?(s)?’, 'min(ute)?(¥)?

¢ Relationterms (e.g. 'after’, 'before’, 'during’, 'while’)

e Negative actiorterms (i.e. expressions describing actions that shoult@&ot
performed; e.g., 'no .*(benefadvantage)’, 'not to perform’, 'not be (usgekated)’)

The medical terms are based on a subset of the Medical Subgsadings
(MeSHﬂ of the United States National Library of Medicine. We addptieem
according for missing terms, different wordings, acronyaml varying categoriza-
tion.

4.2 Task 1: Detecting Relevant Sentences

Detecting relevant sentences is a challenging task, whechiwdertake in two steps:
(1) detecting irrelevant sentences to exclude them froiéurprocessing and (2)
detecting relevant sentences.

In both steps we use special keywords to detect whether arsanis irrele-
vant or relevant. Keywords describing irrelevant senterare 'history’, ‘diagno-
sis’, ‘criteria’, 'symptom’, ‘clinical assessment’, 'tkfactor’, ‘complicating factor’,
‘etiology’, and so on. These terms point out that the follogvparagraph does not
describe treatment processes, but that it describes symptiemonstration of diag-
noses, and so on. If such a term appears within a caption thesponding section
is removed.

Detecting relevant sentences is not a trivial task. Firspasse the entire doc-
ument and split it into sentences. Then we process evergrsemtwvith regard to
its context within the document and its group affiliation. eféby, the context is
obtained by captions (e.dAcute Pharyngitis Algorithm AnnotatiorjsTreatment
| Recommendationgd:and a group contains sentences from the same paragraph or
the same list, if there are no sublists (see Algorithm 1 fdaid®. Furthermore, we
mark explicitly described annotations (i.e., sentencepasagraphs starting with
'Note’ or 'Notice’).

http://www.nlm.nih.gov/mesh/



Algorithm 1. Parsing the document and splitting into senteres.

1. for each Paragraph p and each List-Entry | do {

2 split p and | into sentences
3. for each Sentence s do {
4 if s.context contains an action-, agent-term or

surgi cal procedure and s is part of a list-entry

5. set s.listEntry to true

6. i f previous paragraph pp contains the expression
"measure|renmedies’ and s is part of a list-entry {

7. add pp to s.context

8. set s.listEntry to true

9. }

10. }

11. }

Each sentence is now checked for relevance. Relevant sestane identified
by the occurrence of an agent term or surgical procedureedr ¢bntext contains
specific terms (cp. Algorithm 2). These terms (i.e., 'meastremedies’, 'medica-
tion’, 'treatment’) are important, because they specifiyaars that may not contain
agent terms or surgical procedures (€)gaintain adequate hydration (drink 6 to
10 glasses of liquid a day to thin mucys)Furthermore, we assign a therapy list to
each sentence, which contains all agent terms and surgmaggures contained in
the sentence.

Algorithm 2. Checking each sentence upon relevance.

1. for each Sentence s do {
2. if (s.listEntry is true and s.context contains expression
"measure| renmedi es| medi cation’) or s.annotation is true

3. s is rel evant

4. if s.listEntry is true and s.lastContextEntry contains
expression 'treatnment’

5. s is rel evant

6. if s.content contains agent-terns or surgical procedures

7. s is rel evant

8. store all agent terms and surgical procedures in the
therapy-list of s

9. }

10. store relevant sentences

Now we have collected the relevant sentences from the goejelke can pro-
ceed with the next step.

4.3 Task 2a: Detecting Whether a Sentence is the De-
scription of a Process, an Annotation, or Describes
a Negative Action

First, we check, whether a sentence describes an action egative action (cf.

Algorithm 3). Negative actions are instructions that ancecshould not be per-
formed, often under specific conditions (e!§¢ not use aspirin with children and
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teenagers because it may increase the risk of Reyes syngroMest guideline
representation languages will handle such actions bytimgethe condition. Lan-
guages may exist which will handle these in other ways. Thezeve will provide
a representation for such actions that can be used in a ¢evesra

Algorithm 3. Checking each sentence whether it describes aaction or a negative
action.

1. for each Sentence s do {

2. if s.listEntry is true

3. s is rel evant

4. split s.content in subcl auses

5. for each SubCl ause sc do {

6. if sc contains a negative-action-termand an (agent
termor surgical procedure) {

7. if the negative-action-termcontains 'not '’

8. set s.notAction to true

9. el se {

10. renove all agents or surgical procedures in sc

fromthe therapy-Iist

11. }

12. }

13. if s.listEntry is false

14. if sc contains an (agent term or surgical procedure)

and an action term {

15. s is relevant

16. mark sc as mai nCl ause

17. }

18. }

19. }

20. }

21. store rel evant sentences

Detecting explicitly described annotations has alreadnlakescribed in Section
H.2. To detect implicitly described annotations we havesttgyed a special heuris-
tic (cf. Algorithm 4). This is done by checking whether theeagterms or surgical
procedures in a sentence also appear in processes beltogheysame group ap-
pearing above this sentence in the text. If this happensdhtence is added as an
annotation to all these processes.

Algorithm 4. Checking each sentence whether it describes aemv process or an anno-
tation of a process.

1. for each Sentence s do {

2. create new Process p

3. set note to fal se

4. find condition clauses in s.content

5. renove agents and surgi cal procedures appearing in condition
cl auses fromtherapy-1list

6. for each Process pp where pp.group-id == s.group-id {

7. if pp.therapy-list contains all agents in
s.therapy-1list {
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8. set pp.annotation to s.content

9. if s has mai nCl ause

10. find additional information in s. i nC ause
11. el se

12. find additional information in s.content
13. add additional information to pp

14. set note to true

15. }

16. }

17. if note is false {

18. if s has mai nCl ause

19. find additional information in s.nmi nC ause
20. el se

21. find additional information in s.content

22. add additional information to p

23. }

24, store p

25. }

Explicitly mentioned annotation sentences are added togacess of the same
group appearing before the annotation sentence. If there@sentences in front
of the annotation, the annotation sentences are addedhqeacess of the parent
group.

If the sentence is not an annotation, it is added as a new $s@ral augmented
by additional information. The additional information ¢ams conditions, the du-
ration and iterative aspects of the process, as well as thagaoin case of a drug
administration. The information obtained is presentedrage-slot values. As we
decided to one sentence as one process, a multi-slot systeoh mecessary at this
time. If there are processes with multiple filled slots, thegesses can be refined
in subsequent steps, if this is wanted.

4.4 Task 2b: Detecting Relations between Processes

The default relationship among processes is that theresgmchronization in their
execution. But as we determined when we analyzed the gnetelthere are more
kinds of relations (see begin of Chagiér 4).

To group processes toselectionthey must fulfill the following requirements:
(1) the processes have to belong to the same group, and (@sagesurgical pro-
cedures have to be associated to the same category. Fardesta@ocesses de-
scribing the administration dErythromycin Cephalexin and Clindamycinwithin
one group are combined inselection as all these agents are antibiotics. If pro-
cesses are grouped in a selection, one of these processesb®selected to be
executed. This algorithm works well for CGPs of otolaryragyl. There may be
other specialties where this algorithm has to altered foeioagent categories.

Furthermore, we try to detect relations between processssate explicitly
mentioned within the text as well as relations that are ioihyi given by the doc-
ument structure. The former is very difficult to detect, asoften cannot detect
the reference of the relation within the CGP (e'4fter 10 to 14 days of failure of
first line antibiotic ..)). Nevertheless, we found heuristics that arrange prosesse

12



process groups if the reference is unambiguously extrectali of the text. These
heuristics can be grouped in two categories: (1) detecengesices describing re-
lations between processes, and (2) detecting the procisgese described in the
preceding heuristic.

Algorithm 5. Checking each sentence if it describes relatios between processes.

1. for each Sentence s do {

2 if s contains relation terns {

3. create new Relation r

4, if relation ternms appears at begin of s {
5

6

8

9

split s by ',’” in 2 clauses
set inMinC ause to true
} else {
. split s by relation termin 2 clauses

10. set inMaind ause to fal se
11. }
12. for each agent termin clause 1 do {
13. i f inMainC ause is true
14. set r.source to agent
15. el se
16. set r.destination to agent
17. set relation type of r
18. }
19. for each agent termin clause 2 do {
20. if inMainCl ause is true
21. set r.destination to agent
22. el se
23. set r.source.to agent
24. set relation type of r
25. }
26. }
27. }

Algorithm 5 describes the heuristic to detect sentencesritb@sg relations. A
relation is mainly identifiable by a relation term (e.g., ftoe’, 'after’, 'while’,
'during’). If such a term appears, we are searching for aggnts, as these describe
most of our processes. After we detected these terms, wehséar processes
containing the particular agent terms (see Algorithm 6yéfhave found both the
source process and the destination process we can createralagon.

Algorithm 6. Checking each process for being part of a relatbn.

1. for each Relation r do {

2. if r.type is ' PRECEDI NG ({

3. for each agent s in r.source do {

4, search for Process p containing agent s

5. set tolDto p.process_id

6. for each agent d in r.destination do {

7. search for Process p containing agent d
8. set froml D to p.process_id

9. store Singl eRel ation

10. }
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11. }

12. } else {

13. for each agent d in r.destination do {

14. search for Process p containing agent d
15. set fromMDto p.process_id

16. for each agent s in r.source do {

17. search for Process p containing agent s
18. set tolDto p.process_id

19. store Singl eRel ation

20. }

21. }

22. }

23. }

Implicitly given relations by the document structure weattby patterns of the
document structure (e.gEurther Treatmentappearsf t er "Treatment’or 'Treat-
ment’appeardef or e 'Follow-Up’). Thereby, we developed structure patterns that
are used to determine the relations between several groups.

14



Chapter 5

Evaluation

To evaluate our heuristics we developed a framework and seegral guidelines
from otolaryngology. We obtained 18 CGPs from the Nationald8line Clear-
inghouse (NG(Ebthat describe the treatment and management of variousseéisea
of otolaryngology. The CGPs were developed from eight ciffié organizations in
North America and Europe. We split the CGPs into two group¥six guidelines
for developing and improving the heuristics and (2) tweluelglines for testing our
heuristics. To select the CGPs for the two groups was naatri@rganizations that
develop guidelines do not always use the same hierarcliioatgre. Therefore, we
were unable to select the CGPs according to the organiztitadrdeveloped them.
However we used the complexity of the hierarchical striedwas selection criteria
and distributed them evenly to each group.

Before applying our heuristics we have to carry out someppoeessing. This
consists of making the documents XHTML-conform and apyadditional struc-
turing elements. The latter is done by converting paragapid their correspond-
ing headings to list elements. In this way, we obtained ausdpcument format
containing lists and sublists as well as paragraphs.

We then detected relevant sentences in Task 1 as explaisstiror 4P, Task
2 summarizes the detection of the kind of sentence, additioformation, and the
relations between processes as explained in Se¢fidns dl&4nWe evaluated our
heuristics by means of Recall and Precision measures R€ballscore measures
the ratio of correct information extracted from the textsiagt all the available
information present in the text. THerecisionscore measures the ratio of correct
information that was extracted against all the informatiuat was extracted[7].

http://www.guidelines.gov/

2Centers for Disease Control and Prevention

3Institute for Clinical Systems Improvement

4University of Michigan Health System

5Scottish Intercollegiate Guidelines Network

6Cincinnati Children’s Hospital Medical Center

’American Academy of Family Physicians; American Academytdlaryngology—Head and
Neck Surgery; American Academy of Pediatrics;

8 American Academy of Pediatrics

SFinnish Medical Society Duodecim

Opractice Guidelines Initiative

15



Table 5.1: Evaluation measures of Task 1 according to the used clinical practice guidelines.

Title COR POS ACT REC PRE
Acute otitis media: management and surveillance 4 7 4 057 1.00
in an era of pneumococcal resistdfice

Acute pharyngitf 46 53 49 0.87 0.94
Acute rhinosinusitis in adufs 10 11 10 091 1.00
Acute sinusitis in adul 56 65 56 0.86 1.00
Allergic rhiniti 18 21 18 0.86 1.00
Diagnosis and management of childhood otitis 8 18 8 044 1.00
media in primary carf.

Diagnosis and treatment of obstructive sleep 39 76 39 051 1.00
apned

Diagnosis and treatment of otitis media in 53 72 53 0.74 1.00
childre®

Evidence based clinical practice guideline for chil- 19 27 20 0.70 0.95
dren with acute bacterial sinusitis in children 1 to

18 years of a&

Evidence based clinical practice guideline for 17 18 18 094 094
medical management of otitis media in children 2

months to 6 years of afe

Management of sore throat and indications for 15 22 15 0.68 1.00
tonsillectomy3

Otitis medi& 7 7 100 1.00
Otitis media with effusidf 8 8 0.89 1.00
Pneumococcal vaccination for cochlear implant 6 0.67 1.00
candidates and recipients: updated recommenda-

tions of the Advisory Committee on Immunization

Practiced

Reduction of the influenza burden in childfien 3 3 4 1.00 0.75
Rhinitidd 50 56 56 0.89 0.89
Sore throat and tonsilliffs 17 20 18 0.85 0.94
Symptomatic treatment of radiation-induced xe- 3 3 3 1.00 1.00
rostomia in head and neck cancer pat@ﬂs

Summary 379 497 392 0.76 0.97
Scoring Key:

POS — Number of sentences according to the key target tegnplat

ACT — Number of sentences identified by the system

COR — Number of correctly identified sentences by the system

REC — Ratio of COR slot fillers to POS slot fillers
PRE — Ratio of COR slot fillers to ACT slot fillers
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Table 5.2: Evaluation measures of Task 2 according to the used clinical practice guidelines.

Title COR POS ACT REC PRE
Acute otitis media: management and surveillance 14 14 14 1.00 1.00
in an era of pneumococcal resistdfce

Acute pharyngit@ 99 101 111 0.98 0.89
Acute rhinosinusitis in adufs 24 24 34 100 0.71
Acute sinusitis in adul 188 196 227 096 0.83
Allergic rhinitid® 35 37 44 095 0.80
Diagnosis and management of childhood otitis 26 27 27 096 0.96
media in primary car8.

Diagnosis and treatment of obstructive sleep 70 70 83 1.00 0.84
apned

Diagnosis and treatment of otitis media in 78 83 89 094 0.88
childre®

Evidence based clinical practice guideline for chil- 51 54 66 094 0.77
dren with acute bacterial sinusitis in children 1 to

18 years of ade

Evidence based clinical practice guideline for 52 63 62 0.83 0.84
medical management of otitis media in children 2

months to 6 years of afe

Management of sore throat and indications for 21 22 23 095 0.64
tonsillectomy3

Otitis medi& 20 23 25 087 0.80
Otitis media with effusiof 23 23 24 1.00 0.96
Pneumococcal vaccination for cochlear implant 11 17 15 0.65 0.73
candidates and recipients: updated recommenda-

tions of the Advisory Committee on Immunization

Practiced

Reduction of the influenza burden in childfen 7 9 7 0.78 1.00
Rhinitidd 76 76 90 1.00 0.84
Sore throat and tonsillifs 45 52 53 087 0.85
Symptomatic treatment of radiation-induced xe- 7 7 7 1.00 1.00
rostomia in head and neck cancer patf&hts

Summary 847 898 1011 0.94 0.84
Scoring Key:

POS — Number of slot fillers according to the key target tetepla

ACT — Number of slot fillers generated by the system

COR — Number of correct slot fillers generated by the system

REC — Ratio of COR slot fillers to POS slot fillers
PRE — Ratio of COR slot fillers to ACT slot fillers
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Table 5.3: Evaluation measures of Task 1 and Task 2.

Recall Precision

Task1  0.76(0.9174) 0.97 (0.9092)
Task2  0.94(0.9763) 0.84 (0.9073)

Task 1 (see Table8.1) provides promising results, alththeglower recall score
implies that detecting relevant sentences has to be imgroMee higher precision
score shows that irrelevant sentences are barely categagrelevant.

The input to Task 2 (see Tallle b.2) consists of the sentemtestdd by Task 1.
The task’s recall score is very high, which means that ongvadlots were spuri-
ously not detected. The precision score implies there aresocorrect slot fillers.
These arise from not always detecting the correct type dkeser and especially
assigning annotations to their particular actions, whiah to be improved. The
overall evaluation results are presented in TabIk 5.3.

Thus, refining and enhancing our heuristics, especiallgdéouments with a mi-
nor portion of semi-structured text, will be one of our nebess in order to provide
a good basis for subsequent transformation steps.
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Chapter 6

Conclusion and Future Work

We have shown that it is possible to extract process infaondtom CGPs apply-
ing heuristics. Our heuristics use patterns in the streadfithe document as well
as of specific expressions. Thus, we do not need to use Na@amguage Under-
standing.

We applied a framework in order to evaluate our heuristies tan cope with
both semi-structured and free text of the documents. Thdtmeg information is
filled in single-slot templates, which can represent preessand their relations.
This information extracted can then be used for furtherdi@mations to finally
generate a representation in a guideline representatguiae.

Our next step is to improve our heuristics and to enhance foemuidelines
with processes of higher complexity. Furthermore, we wargupport the model-
ing process by giving the plan modeler the ability to evadumtd trace after each
step, making the process traceable. We will therefore imphalinks that connect
the origin of the information and the extracted or transfednmformation, thereby
making it possible to evaluate the individual steps by mexdrike DELT/A [19],
which can visualize these links.
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