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ABSTRACT 

The Institute of Medicine has defined Clinical Practice Guidelines (CPGs) to be 

systematically developed statements to help physicians and patients make decisions about 

appropriate healthcare for specific clinical circumstances, (Field, Lohr, 1992) There is a 

move towards representing al1 types of health care guidelines, not just clinical guidelines- 

During a time of increased volume and complexity of medical research, economic 

pressures, and a demand for a reduction in practice variations, there has been a greater 

emphasis on the production of computer-based guidelines to support niedical practice- The 

expectation is that guidelines shared by cornputers can be centrally updated, made widely 

available, and facilitate decision support. These advantages, however, are contingent on a 

clear understanding of al1 factors affecting the development, updating, dissemination, use 

and the purpose of guidelines. 

A taxonorny of guidelines has been developed to systematize such issues. The taxonomy 

could organize and make guidelines more accessible; it could serve to index them. This 

thesis identifies the context and issues surrounding the potential for a taxonomy and 

presents a version of the taxonomy. The taxonomy is represented using an entity- 

reIationship conceptual model- During the development of this work, GEM (Guideline 

Elements Model) and a few other projects in this field were published with similar purpose 

in mind. A cornparison of our model to these other initiatives concludes this work. 





.................................................................. Embedding Guidelines Nit0 Work Flow 46 
................................................... .......... F o m  of Representarion for Guidelines .. .. 48 

............................................................................................. Clhical Algorithrns 50 
....................................................................................................... Arden Syntax 51 

Graphical Representation .................................................................................... 52 
.......*. .................................................. Guideline interchange Format (GLIF) .. 52 

............................................................................. Decision Support Systems ...... 53 
Enhanced Middleware for Automation of Protocol-Directed Therapy ........... 54 
woz ............................... .... ............................................................................ 54 

Other .................................. .. ........................................... 55 
Extensible Markup Language (XML) ..... ...... .................................................. 55 

PRESENTATION OF GUIDELINES .................................................................................... 58 
DESCR~PTTON OF THE FRAMEWORK .............................................................................. 58 

l. Category .......................................................................................................... 59 
2 . SpecialS, ...................................................................................................... 61 
3 . Recommendation ............................................................................................. 64 
4 . Population ...... .... ................................................................ ..... ........................ 69 

........................................................................................... 5 Guideline Support 71 
........................................................................................................ . 6 Developer 73 

7 . Presentation .................................................................................................... 75 
8 . List ...................... .,.. ..................................................................................... 77 

.............................................................................................................. 9 . Gmph 78 
I O  . k o n  ................................................................................................................. 79 
I I  . Generated T a t  ................................................................................................ 80 

NUMERICAL REPRESENTATION ACCORD~NG TO FIGURE 1 .......................................... 81 

CEIAPTER 5: DISCUSSION ........................................................................................ 86 

GUIDELCNE ELEMENT MODEL DESCRIPTION ................................................................. 86 
Extensible Markup Language (MML) ....... ,. ............................................................ 87 
Companson between the Taxonomy and GEM ....................................................... 88 

GEM (XML) Compared to the Proposed Taxonomy (Entity Relationship Model) 
............................................................................................................................ 91 
Method of Development Axis .......................................................................... 91 
Knowledge Component Axis ............................................................................. 92 
Presentation of Guideline .................................................................................... 92 

O~XER PROJ-ECTS RELATED TO CLINICAL PRACTICE GUIDELINES ................................. 93 
Hypertext Guideline Markup Language (TTGML) ................................................... 93 
Decision Support Systems ...................... .. ........................................................... 94 
GLfF3 ...................................................................................................................... 95 
National Guideline Cleuringhouse ......................................................................... 96 

IMPROVEMENTS ON TAXONO MY ............................... , .......... 97 
Entiiy Relationship Diagram ................................................................................... 97 
FlexibiCity and Adaptation ....................................................................................... 97 
Language ..... ............................................................................................................ 98 
Evolution ofthe Taxonomy ...................................................................................... 99 



CHAPTER 6: SUMMARY AND CONCLUSIONS ...... , ........ ........................... LOO 

BIBLIOGRAPHY ............. ...... -...-....-..-...--.-..-.-......--..-...........-.-*...-.............*...-........... 103 



vii 

TABLE 1 : D E ~ O N  OF POSSIBLE SYNONYMS TO THE WORD "GUIDELNE" ..................... 18 
. ........................................................ TABLE 2: CATEGORY E m  ,.. 60 

TABLE 3: SPECIALTY E m  ...................................................... ,., 6 1 
TABLE 4: RECOMMENDATION E m  ............................................................................. 64 
TABLE 5: POPULATION E m .  ........................................................................................ 69 
TABLE 6: GCTIDELINE SUPPORT E m  ............................................................................ 71 

.......................................................................................... TABLE 7: DEVELOPER E m  73 
TABLE 8 : PRESENTATION E m  ..................................................................................... 75 
T m t ~  9: LIST E m  ..................................................................................................... 77 
TABLE 10: GRAPH E m  ............................................................................................... 78 
TABLE 11: ICON E m  ............... ... ............................................................................ 79 
TABLE 1 2: GENERATED TEXT E m  ..................~~~...~.....~............................................... 80 
TABLE 1 3 : ALPHANUMERIC &PRESENTAIION OF THE TAXONOMY .................................. 84 
TABLE 14: MAPPING G ~ E L I N E  TO TPLXONOMY ............................................................. 85 

..................... TABLE 15: CO~ARISON ~ E m m  GEM AND THE PROPOSED TAXONOMY 89 



FIGURE 1 : FRAMEWORK FOR TAXONOMY ,..-....--- - O . - O - - - - . - . O O O O O O . O O O . O . O O  ..... . . ........... . -  57 
FIG~XZE 2: GUIDELINE MAPPING, MATCHING AND RETRIEVAL .. ... . . .-... . . - .. . ....TRIE.TRIE..TRIE TRIE TRIE - 82 



1 would like to acknowledge the following people for their support in this work: 

Dr. Jochen Moehr for his dedication to not only my work and my progress, but to al1 of 
his students. Thank you for your supervision, intellectual assessrnent and review of the 
work, your assistance with electronic communication and your flexibility. Dr. Michael 
Prince and Professor Denis Protti for your efforts and participation on the cornmittee, and 
your accommodation of my long distance efforts. Dr. Peter Dodek for your tirne and 
involvement as an external examiner and your interest in practice guidelines. Leslie 
Wood for keeping me apprised on al1 the administrative requirernents. The HealNet 
group (Toby Walrod, Soki Kaur, Yuri Kagolovsky and Reza Berenji) for organizing 
meetings, helping with presentations, and comadeship. Gina Sakanyik for your advice 
during our thesis support group e-mails. Family Support Services of East Hawaii for 
accommodating my needs by allowing a flexible schedule. To my fiends and farnily who 
have listened to me endlessly about this work and still continued to encourage me. 
Michael Letawsky for your support, motivation, and encouragement. Thank you for 
helping me complete this degree. Dipika Shah, Ashwin Gandhi and Sohum Gandhi for 
always believing in me. 



DEDICATIONS 

To Michael, my husband. For your patience, support and Iove. 

To My Family. For your encouragement and faith. 



CHAPTER 1: INTRODUCTION 

The Institute of Medicine has d e h e d  Clinical Practice Guidelines (CPGs) to be 

"systernatically developed statements to help physicians and patients make decisions about 

appropriate health care for specific clinical circumstances." (Field, Lohr, 1992) The 

Canadian Medical Association states that guidelines have been proposed as a way to assist 

physicians in the clinical decision-making process and hence improve the quality of care. 

Guidelines have the potential to improve outcornes, minirnize risks, and enhance 

efficiency. (Woolf, Grol, Eccles, Grimshaw, 1999) During a time of increased volume and 

complexity of medical research, economic pressures, and a demand for a reduction in 

practice variations, there has been a greater emphasis on the production of cornputer based 

practice guidelines to support medical practice. The expectation is îhat practice guidelines 

shared by cornputers can be centrally updated and made widely available. A M e r  

expectation is that tl~ey could be integrated into cornputer-based approaches for decision 

support. However, the extent to which these expectations are justified hinges on a nurnber 

of factors, such as the application domain, purpose, type of author, stage of matunty, etc., 

of a guideline. This project aims to understand the current context of health care 

guidelines and to fûrther create a classification that establishes the structure of a quality 

guideline. There is a movement to extend the evidence-based approach beyond the clinical 

practice. We intend to create a taxonorny that can accommodate al1 health care guidelines, 

not just clinicd guidelines. The work is based on a s w e y  fiom Europe, which is a more 

heterogeneous and culturally diverse environment than North America. As a consequence, 

it is expected that the results will be more generally applicable than if they had been 

obtained fiom materid solely collected in North Arnenca. 
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Based on an analysis of relevant documents collected fiom the Intemet and library 

resources, an o v d e w  of the concepts of guidelines and the context in which they exist 

will be presented in Chapter 1 : Introduction, A more detailed literature review of specific 

identified issues, such as cornputer-based representations of guidelines, will be included in 

this chapter. Chapter 2 describes and defines Clinical Practice Guidelines, their current 

context, and the Taxonomy classification system. Chapter 3 covers the methodology used 

to create the taxonomy. Chapter 4 presents the taxonomy itself by first revealing specific 

literature and examples that Iead to the creation of the taxonomy. Secondly, an overview 

diagram of the taxonomy is depicted in Fi,- 1 and described in detail throughout several 

tables. Chapter 5 then compares the taxonomy with the state of the art developments 

found in recent literature. Key conclusions and summarised hdings comprise Chapter 6.  

Quaiity of Health Care 

Health care, in every globai arena, is moving towards one with both accountability and 

sustainability. There is great pressure politically and fiom the people at large to provide 

accessible quality health care. Whether health care is considered a right or a pnvilege, a 

rnovement that includes quality improvement and overall management, is beginning to 

emerge. 

American national health care expenditures have shaped questions about quantity of health 

care versus quatity of health care and whether patient needs are being met in the best way 

possible. (Darby, 1992) Research by Darby (1 992), a National Health Policy Forum 

consultant, has shown that up to one third of al1 health care interventions and procedures 
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had little impact on patients' health or were potentially harmfiil to patients. In Canada, 

problems such as long wait lists for treatment, crowded emergency departrnents, 

diagnostic testing delays and shortages of doctors and nurses in rural communities are 

becoming more and more common. (British Columbia Medical Association, 2000) 

(Canadian Medical Association, 2000) Public opinion polls are showing that Canadians 

feel that their expectation of access to health care is not being met. (Rawlin, 200 1) 

There is also considerable evidence that indicates that medical errors are a leading cause of 

death and injury. (Kohn, Corrigan, Donaldson, 2000) Findings fiom this Institute of 

Medicine's report include: 

Two studies (1984 and 1992) in New York and Colorado and Utah respectively, 

found that the proportion of adverse events caused by errors was 58 percent in New 

York and 53% in Colorado and Utah. 

After extrapolating these study results to over 33-6 million admissions in the 

United States in 1997, it was determined that these preventable adverse events are 

a Ieading cause of death in the United States. More specifically, 44,000 to 98,000 

Amencans die in hospitals each year due to medical errors. 

National costs related to these deaths (lost income, lost household production, 

disability, health care costs) are estimated between $17 billion and $29 billion 

annually. 

One study conducted at two teaching hospitals established that alrnost 2% of 

admissions experienced a preventable adverse drug event, resulting in an average 
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increased hospital cost of $4,700 per admission or about $2.8 million annually for 

a 700-bed teaching hospital. Generalized to the entire nation, the cost would be 

about $2 billion dollars annually. 

In 1998 approxirnately 2.5 billion prescriptions were dispensed by US. pharmacies 

at a cost of about $92 billion dollars. Several studies found mors in prescrïbing 

rnedications, dispensing by phmacists, and unintentional non-adherence on the 

part of the patient. (Kohn, Corrigan, Donaldson, 2000) 

The population demographics are changing and thus the needs are changing within 

Canadian communities. Major restnicturing of the Canadian health care system and 

greater attention to processes and management of the health care delivery system are 

taking place. 

The British Columbia Medical Association (2000) has defined their principles of 

providing health care within "Patient Care Objectives" and "Management Objectives." 

The Patient Care Objectives postulate the health care to be patient focused, available, 

timely, continuous (seamless over the entire beatment regime) and of  a high level of 

qualiiy. The Management Objectives propose that the management philosophy include 

long term planning, sustainability and accountability. (Thomson, 2000) 

Long term plaaning of the health care system includes a multi-year time horizon plan that 

would be continuously monitored and reviewed using information assessing the public 

demand, need and expectation, and capacity. Sustainability suggests that the public health 
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care expenditures must reflect government's ability to pay. There is a balancing scherne 

between government priorities and the array of treatrnent applications and services. 

Sustainability motivates researchers to find more efficient and different ways to provide 

seMces while still maintainhg (or increasing) quality. Accountability ensures that the 

health care system provides for the right service, at the right t h e ,  by the right individual, 

at the right place. Providers may be held accountable in areas such as professional 

cornpetence, legal and ethical conduct, hancial performance, accessibility, public health 

promotion and comrnunity benefit. Additional activities such as government sanctions, 

approval or denial of accreditation applications, report cards and purchasing selections 

may be used to establish accountability. (Darby, 1992) This principle lends itself to 

practice guidelines in particular. By appropnately definkg quality guidelines that are 

either integrated into the delivery system or accessible at the point of care to a diverse 

audience, we are ensuring the above principle. 

ProGuide Material 

This work originates fiom a project called ProGuide in the European Union, lead by a 

research group in Munich, Germany. ProGuide stands for PROmoting the development, 

dissemination, and evaluation of GUIDElines of clinical practice. (Engelbrecht, R., 

Courte-Wienecke, S., Moser, W., Balint, J., Fox, J., Thomson, R., Humber, M., Pisanelli, 

D.M., Renaud-Salis, J.L., der Lei, J., & Talrnon, J., 1998) ProGuideys goal is "to provide 

state of the art information senrices to organizations involved in the development, 

disseminaiion, implementation, and measurement of evidence based CPGs." (Engelbrecht 

et al., 1998) Their mission is "to collect and make available this information at the 
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European and International levels." (Engelbrecht et al., 1998) The project hopes to 

achieve and provide guideIine relevant information to the European Union. The ProGuide 

project is conceived in four phases: 

1. Description of the state of the art development, dissemination and implementation 

of (computer based) guidelines, and description of user requirements for 

information services; 

2. The development of relevant scenarios for deveIoping and irnplementing computer- 

based guidelines; 

3. Evaluation of those scenarios; and 

4. Construction of a World Wide Web sewer based approach on the results of this 

research. 

ProGuide accomplished the first phase of their project by sending out a survey to health 

care organizations of European counhies and one survey to the University of Texas in the 

United States. Twelve out of the twenty countries sarnpled returned the survey. Out of the 

292 questionnaires sent out, 34 were returned completed for evaluation. The survey was 

aimed at assessing who was involved during guideline development, dissemination, and 

implementation. It M e r  addressed issues of cornpliance, fuiancing, quality assurance, 

user requirements, and Intemet server features. The comments of the participants are 
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mostly in a qualitative format, but there were also several "yesho" choices throughout the 

ten-topic survey. Open-ended questions help to understand the reflections of the subjects, 

however more probing rnay be required. 

A review of the ProGuide survey material showed that a wide variev of institutions and 

persons, with a varïety of professional backgrounds and cornpetencies, contribute to 

guideline development in Europe. The guidelines serve a broad spectnim of purposes. A 

taxonomy of guidelines, guideline development, and an interpretation of its implications, 

which is currently not available, is relevant to the developers of practice guidelines, as 

well as to the designers and implementers of cornputer support systems for such. 

Rationale for Taxonomy 

A taxonomy to represent practice guidelines would supplement ProGuide's work in a 

number of ways. First of all, the taxonomy would organize and systematize the guidelines 

represented in any form (e.g. text based, cornputer based, algorithms, flow charts etc.). A 

taxonomy could serve as an index creating greater accessibility to the user since a 

guideline would be easier to find. However, making the guidelines more accessible is only 

one aspect of uptake. Secondly, the guidelines must also be accepted and considered 

reliable and valid before a health care practitioner, administrator, or patient will use them. 

It is therefore desirable that a taxonomy not only ensures the quality of the guideline, but 

also assists in assessing a guideline. 
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Thirdly, provided the taxonomy could systematically organize the practice guidelines, it 

could also promote a standard for guideline developers. A taxonomy with such features 

could represent the desired qualities of guidelines that would promote uptake. If the 

developer were to consider the axes of the taxonomy and understand the user 

requirements, it would be more likely that a good quality guideline will be developed and 

used. 

Fourth, a taxonomy could also decrease duplicate work. It is time consuming for any 

health care organization to go through the process of developing a guideline. If a guideline 

was easily available, considered reliable, and met the criteria of the organization, it should 

be possible to Save time and provide better quality of care to the patient. This however 

should not prevent organizations fiom investing the time to locally adapt the practice 

guidelines if need be. It is important to try and prevent unnecessary duplication but still at 

the sarne time, facilitate local adaptation. 

Lastly, a taxonomy would enable us to decide what kinds of guidelines, roles in guideline 

development, dissemination, and implementation are required and which of these should 

be supported in which way by cornputer technology. 

Other Initiatives 

There are several initiatives dong guideline authonng and dissemination that are taking 

place by key organizations throughout the world. The National Guideline Clearinghouse, 

the National Institute for Clinical Excellence (NICE), the Royal College of General 
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Practitioners, the Canadian Medical Association, the National Health and Medical 

Research Council (NHMRC) fiom Australia, and the New Zealand Guideluies Group are 

examples of such groups. 

The National Guideline Clearinghouse (NGC) (2000) is "an intemet Web site intended to 

make evidence-based clinical practice guidelines and related abstract, s u m m q ,  and 

cornparison materials widely available to health care professionals." NGC is operated by 

the US.  Department of Health and Human Services, Agency for Health Care Policy and 

Research (AHCPR) in partnership with the American Medical Association (AMA), and 

the American Association of Health Plans (AAHP). (National Guideline Clearinghouse, 

2000) Guidelines are subrnitted to the site. The criteria for inclusion of Clinical Practice 

Guidelines in NGC are: the guideline must fall within the Institute of Medicine's 

definition of clinical practice guidelines; the guideline must be produced by a medical 

specialty association such as relevant professional societies, public or private 

organizations, government agencies at the Federal, State, or local level, or a health care 

organization or plans; corroborating documentation must be produced and verified that a 

systernatic literature search and review of existing scientific evidence published in peer 

reviewed journals was performed during the guideline development; and, the guideline 

must be wriîten in English, current and the most recent version produced in the last five 

years. (National Guideline Clearinghouse, 2000) Once subrnitted for review and accepted, 

the guideline is organized in a searchable database. The National Guideline Clearinghouse 

collects and catalogues guidelines for the public to access. It does not appear that the 
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purpose of this database was to create a taxonomy for authoring, however, it does help 

with dissemination of the information. 

The National Lnstitute of Clinical Excellence (NICE) (1999) is part of the National Health 

Service (NHS). NICE'S role is to provide patients, health professionals and the public 

with authoritative, robust and reliable guidance on current %est practice." (Rawlin, 200 1) 

The Department of Health and the National Assembly for Wales comrnissioned this group 

to author cihical guidelines on specific disease areas or conditions and to disseminate 

them within the National Health Service. Currently they do not have any guidelines 

available in their database. Some guidelines have already been started but others still must 

be commissioned- O d y  a few topics such as different types of diabetes and a few specific 

cancers are being studied. (Rawlin, 2000) 

The Royal College of General Practitioners (RCGP). The RCGP is the academic 

organization in the UK for general practitioners. "Its aim is to encourage and maintain the 

highest standards of general medical practice and act as the 'voice' of general practitioners 

on education, training and standards issues." (The Royal College of General Practitioners, 

200 1) One program created by this group is called the Clinical Practice Evaluation 

Programme (CPEP). CPEP aims to develop a flexible, multi-Ievel, evidence-based 

evaluation and feedback system to enable general practice tearns to evaluate and compare 

their quality of care for patients. In 1996 the College developed a national clinical 

guideIine for the management of acute low back pain. This is the only guideline that they 

have currently published. It is available on the world-wide-web 
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@ttp://www.rcgp.org.uk~rcgp/clinspec/guideIines/backpain/index.asp). The presentation 

of the guideline is in a text-based format. The guideline includes a description of the 

developers, evidence review and recornmendation, and charts and algorithms. Other 

fùture initiatives include guidelines on asthma, type 2 diabetes, CHD, and depression. 

One major initiative in Canada is through the Canadian Medical Association (CMA). The 

CMA has developed the CPG Infobase for referencing and educational purposes for 

guideline dissemination. (Canadian Medical Association, 1998) Currently, CPG Infobase 

holds over 750 guidelines. One can search for these guidelines by medical specialty or by 

title only. Once a guideline is found, a link is provided to the original web based 

document. The aiteria for inclusion of a CPG in the CPG Lnfobase are similar to that of 

the National Guideline Clearinghouse. There is no standard, other than the criteria for 

inclusion in which the guideline is presented. The provincial medical associations across 

the country have their own practice guideline cornmittees. However, the CMA has 

organized these efforts in such a way that CPG Infobase collects and shares this 

information across the provinces. Future directions for this database include the creation 

of a user-fiendly web-based search engine. (Canadian Medical Association, 1998) 

The objective of the National Health and Medical Research Council(2001) of Australia is 

to advise the Australian cornmunity on the achievement and maintenance of the highest 

practicable standards of individual and public health, and to foster research in the interests 

of improving those standards. This group currently has approximately 40 clinical practice 
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guidelines available on the World Wide Web and through their publication catalogue. 

There is a charge to access many of these guidelines- 

The National Health Cornmittee of New Zealand established The New Zealand Guidelines 

Group (NZGG) in 1996. The purpose of NZGG is to train health and disability 

professionals and consumers in the development and implementation of evidence-based 

best practice guidelines. (New Zealand Guidelines Group, 2001) They currently have over 

forty guidelines available over the World Wide Web organized by specialty of medical 

field. 

Computer Based Approach 

There are a number of factors influencing a cornputer-based approach to represent practice 

guidelines. These include: hcreased volume and cornplexity of medical research; 

Econornic pressures; Demand for a reduction in practice variations; and findly, the 

Expectation that practice guidelines shared via computers c m  be centrally updated and 

made widely available. The advantages to a cornputer based approach and the associated 

obstacles to these advantages will be presented. 

Perceived Advantages 

An Internet semer cm potentially support guidelines and improve dissemination in various 

ways. The suggested advantages of computer-based dissemination of guidelines are as 

follows: 



Cornputer Embedded Algorithms: In order to facilitate dissemination and implementation 

of b"Uidelines, it is possible to embed the guidelines within the faciLitiesY cornputer system- 

Suggestions to the physician can be presented on a case-by-case scenario. 

Accessible: Many times health care practitioners are unaware o f  current quality guidelines 

in their field. It is desirable to have accessible pmctice guidelines. If the health care 

practitioner is unaware that a guideline exists, it is unlikely that they would search for one. 

A cornputer-based collection o f  guidelines could be accessible if a comprehensive, 

accepted, and known taxonomy was developed. 

Faster Retrieval of Information: Reading through an immense amount of text is time 

consuming. The Internet provides great utility search engines that c m  help the user £ïnd 

information in a timely rnanner. However, search engines are also too unspecific and they 

do not reduce the amount of text one would have to read. A taxonomy will aid the user in 

fïnding specific information in formats other than text, which w o d d  reduce the amount of 

literature one must read. 

Easier to u~date  and disseminate the new information: If the information is centrally 

located, the update will only have to be performed at one location. This definitely makes 

the process more efficient. A designated authority could administer and maintain the 

database since the i&ormation could corne fiom al1 over the world. 
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Cost effective: In the Iong nin, it is thought that a computer based approach d l  Save 

resources such as paper, printing, and man power to disseminate the information. 

Anyone with authonzation and any compter. with anv ~latform, can access the 

information: The same software is not needed across establishments. The only knowledge 

one would need is how to use the Internet and the taxonomy once it is availabIe. 

Perceived Obstacles 

There are many obstacles that must be overcome before computer based guidelines wiIl be 

used. 

Lack of resources: It is important to note that there are many facilities in the world that do 

not have access to îhe Intemet, nor even a computer. Therefore, the need for paper-based 

guidelines cannot be ignored. The proposed taxonomy should be able to facilitate a11 

formats of guidelines including text based and computer algorithrns. 

Representation Format: Practice guidelines may be represented in many different f o m s  

such as text, tables, Bow charts and specialized representations. Some formats may be 

more appropriate than others depending on the purpose of the guideline, the institution's 

environment, and resource availability. There are several cornputer-based formats that are 

being developed and are becoming available. 
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Incentives to use the equipment to access Practice Guidelines: Practitioners rnay think that 

they know the guideline but are unaware that it has been updated. In this case the need to 

assess the guidelines rnay not be apparent. Embedding the guidelines into practice 

algonthms codd avoid this problem. However, the equiprnent needed to access the 

information rnay not be available at the appropnate t h e  or place. 

Ability to find the miideline: The practitioner rnay not have the skill to use the search 

engine or be familiar with the taxonomy and thus rnay have a difficult t h e  finding the 

guideline. Additionally, the search engine rnay not be specific enough to be able to locate 

the proper information. 

De~endencv on the cornputer: Elson and Comelly (1998) acknowledge findings that 

physicians exposed to computer support become at least partially dependent on it. If these 

same physicians move on to environments without this cornputer support, it is possible 

that their practice could detenorate. 
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CHAPTER 2: BACKGROUND 

Ln order to systematize and Iogically represent clinical practice guidelines, it is important 

for al1 those involved to use a common vocabulary. In working towards this, the definition 

of practice guidelines dong with its uses, outcomes, gaps in quality and appraisal methods 

will first be presented. Secondly, the lifecycle of a practice guideline and desirable 

attributes of a "good" guideline will be discussed. Lastly, taxonomy and entity- 

relationship mode1 will be de£ïned and descnbed. 

Defrnition of Clinical Practice Guidelines 

CPGs are defllled to be "systematically developed statements to help physicians and 

patients make decisions about appropriate health care for specific clinical circumstances." 

(Field, Lohr, 1992) Throughout the literature reviewed this definition of the Institute of 

Medicine (IOM), of the United States of Amenca, seems to be widely accepted and used. 

ProGuide and the National Institute for Clinical Excellence also use this definition. The 

mission of the Institute of Medicine is to advance and disseminate scientific knowledge to 

improve human health. The Institute provides objective, timely, authoritative infornation 

and advice concerning health and science policy to govemment, the corporate sector, the 

professionals, and the public. (National Academy of Sciences, 1999) 

The Royal College of General Practitioners believe that the purpose of national guidelines 

is two fold. Firstly, it is to use national resources to bring the evidence together and to 

draw on a wide network to construct appropnate recomrnendations. Secondly, it is to 

provide easily accessible evidence-based recomrnendations. (Hutchinson, 200 1) 
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The Canadian Medical Association States that CPGs are tools to help hedth care 

practiiioners deliver high quality care by outlining the best practices based on available 

evidence and expert opinion. (Canadian Medicd Association, 1997a) Practice guidelines 

have also been defhed to be written statements that describe preferable courses of clinical 

action, ranges of acceptable medical practice, or required clinical responses. (Berger, 

Rosner, 1996) 

Basic Terminology 

Clinical practice guidelines are referred to by many different tenns. CPGs have been 

designated: practice parameters, practice protocols, practice standards, practice options, 

practice guidelines, clinica. guidelines, clinical pathways, and clinical algonthms. 

Distinction between these tems is often Iost and debate about issues surrounding CPGs is 

ofien a result of  different tenninology usage. (Elson, Connelly, 1998) Berger and Rosner 

(1996) believe that the lack of standardization of CPGs is partially caused by the absence 

of a nomenclature. 

A practice guideline is a recornmendation. It is a fiamework that is not intended to ignore 

or supersede the professional knowledge of medical staff. The National Institute of 

Clinical Excellence believes that the objective of clinical guidelines is to irnprove the 

quality of clinical care by rnaking available to health professionals and patients well- 

founded advice on best practice. They additionally consider guidelines to be only 

advisory. (Rawlin, 2000) In order to better define what a guideline is intended to bey and 

not to be, several words have been d e h e d  in Table 1 using the Merriam-Webster 
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Collegiate Dictionary (1993). The dehitions for guideline, option, protocol, parameter, 

algorithm, procedure and standard al1 contribute to what is meant by a practice guideline. 

However, a guideline is not a policy, regdation or a Iaw. 

Table 1: Definition of possible synonyms to the word "guideiine" 

1 Guideline: 

Recornrnendation: 

Protocol: 

Parameter: 

Standard: 

Law: 

An indication or outline of policy or conduct 

Sornething that has been endorsed as fit, worthy, or 
competent 

~ornethin~that may be chosen 

A detailed plan of a scientific or medical experiment, 
treatment, or procedure 

A characterîstic element 

A step by step procedure for solving a problern or 
accomplishing some end 

A series of steps followed in a regular definite order 

Something established by authority, custom, or general 
consent as a mode1 or exarnple 

A hi&-level overall plan ernbracing the general goals and 
acceptable procedures 

-- 

An authoritative rule dealing with details or procedures 

A rule of conduct or action prescribed or forrnally 
recognized as binding or enforced by a controlling 
authority 
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Purpose 

Originally, CPGs were anticipated to improve quality of care. Now, there are M e r  

expectaîions. They are used to: (Berger, Rosner, 1996) 

irnprove efficiency of health care; 

reduce liability nsk; 

provide medical education; 

assist in utilization review and quality assurance activities; 

help in deterrnining physician suitability for ernployment; and 

support the determination of Iegal standards of care. 

Depending on the kind of user of a particular CPG, each user may have a different purpose 

associated with the guideline's use. Different users are likely to Vary with respect to the 

importance they associate with di ffering purposes of guidelines. 

Do Clinical Practice Guidelines Affect Processes or Outcomes of lare? 

Despite the increased popularity and interest in guidelines, there is stiIl sorne doubt 

whether clinical practice guidelines are effective. (Cluzeau, Littlejohns, Grimshaw, Feder, 

Moran, 1999) Some of these doubts are raised because of the cost of widespread 

introduction of clinical practice guidelines, the uncertainty about their effectiveness, and 

the concems about side-effects. (Grimshaw, Russell, 1 993) However, a study performed 

by Grimshaw and Russell (1993) identified 59 published guidelines that met defined 

critena for scientific rigour. After following implementation of the guideline, it was found 
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that 55 out of the 59 guidelines did irideed change the process of care in the direction of 

the proposed guideline. Out of the 59 studied guidelines, 1 I guidelines assessed the 

outcome of care. 9 out of the 1 1 studied guidelines of patient outcome found some 

significant improvement. These ngorous evaluations are not always found in the guideline 

itself. It is dso difficult to assess the increased qudity of care because patients, . 
physicians, payers and managers define quality differently and because curent evidence 

about the effectiveness of guidelines is incomplete. (Woolf et al., 1999) 

Other issues related to practice guidelines include the fear that they may become 

sanctioned, mandatory foms of practice. Guidelines that are inflexible also can harrn the 

patient by leaving no room for tailoring the guideline to suit the patient based on their 

medical history and persona1 circumstances. (Woolf et al., 1999) Milliman & Robertson 

Inc. (200 1) is an international firm of actuaries and consultants that have been evaluating 

risks and op portunities related to individual healthcare, b enefi t s, and insurance. This 

aoup has developed a nine publication series that spans the continuum of patient care and 
Y 

describes the best practices for treating cornmon conditions in a variety of care settings. 

They do state that the guidelines are "not meant to be a substitute for medical judgernent." 

(Milliman & Robertson Inc., 200 1) These guidelines are Wfitten by their own dinicians 

and are sold to other healthcare establishments. They can be integrated uito the delivery of 

care. It is not h o w n  whether an appraisal or evaluation is performed on the guideline. 

There is also concern that guidelines will erode clinical abilities, diminish clinical 

judgment, and reduce medical practice to cookbook medicine. (Hurwitz, 1999) Potentially 
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medical staff can become dependent on h m ,  and not use their own innovativeness and 

creativity to look at a problem. In a Canadian study, greater than one fifth of the physician 

participants had concerns about Ioss of autonomy, the rigidity of guidelines and decreased 

satisfaction with medical practice. (Hayward, Guyatt, Moore, McKibbon, Carter, 1 997) 

Gaps in Quality of Clinical Practice Guidelines 

Two major studies have been published that concluded that guidelines are in need of 

critical appraisal. 

The first study looked at 43 1 guidelines that were developed by medical speciality 

societies between January, 1988 and July, 1998. (Grilli, Magrini, Penna, Mura, Liberati, 

2000) Of the 43 1 guidelines, 67% did not report any description of the stakeholders, 88% 

gave no information on searches for published studies, and 82% did not give any explicit 

grading of the strength of  the recommendations. Between 1988 and 1998, there was an 

improvement in including the searches for published studies and the explicit grading of 

evidence. However, overall, only 5% of the 43 1 guidelines met al1 three criteria. (Gnlli et 

al., 2000) 

The second study concluded that guidelines pub llished in the peer-reviewed mec 

literature during the past decade do not adhere well to established methodological 

standards. (Shaneyfelt, Mayo-Smith, Rothwangl, 1 999) This group performed a stnictured 

review of peer-reviewed guidelines published fiom 1985 through June 1997. 279 

guidelines produced by 69 different developers were evaluated. Despite the irnprovement 
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in adherence to established meîhodological standards over the years, the average overall 

adherence to standards by each guideline was 43.1 %. More specifically, the adherence to 

methodological standards on guideline development and format was 5 1.1%, on 

identification and summary of evidence, 33.6%, and on the formulation of 

recornmendations, 46%. (Shaneyfelt et al., 1999) Perhaps before guidelines are accepted 

into a collection of approved guidelines, they must go through an appraisal process as 

described in the next section. 

A~praisal of Practice Guidelines 

Two appraisal methodologies are in the development stage to assess the quality of 

guidelines. 

Researchers fiom the Health Care Evaluation Unit, St. George's Hospital Medical School 

in London, the Health SeMces Research Unit, University of Aberdeen, United Kùigdom, 

the Department of General Practice and Prirnary Care, St. Bartholomew's and the Royal 

London School of Medicine and Dentistry, London England have combined efforts to 

develop a generic rnethodology to assess the quality of clinical guidelines. (Cluzeau et al., 

1999) The purpose of their developed appraisal instrument is to assess whether developers 

have rninimized the biases inherent in creating guidelines, and address the requirements 

for effective implementation. 

Thirty-seven elements describing predictors of guideline quality were grouped into three 

dimensions (ngour of development, clarity of presentation, and irnplementation issues). 
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Responses to the questions are typically 'yes' or 'no.' The ease of use, reliability, and 

validity of the instrument was tested on a national sample of guidelines for the 

management of asthma, breast cancer, depression, and coronary heart disease with 120 

appraisers. It was detennined that this tool has acceptable reliability, some evidence of 

validity and that the instrument could differentiate between national and local guidelines. 

The authors concluded that they hope that the use of this instrument would encourage 

guideline developers to create guidelines that reflect relevant research evidence more 

accurately. At present the questions are not scored, however, research is taking place to 

develop a methodology to quanti@ the performance of guidelines for each dimension and 

to devise standardised scores for cornparison between guidelines. The National Health 

SeMce Executive is using the instrument to assist in deciding which guidelines to 

recommend to the UK National Heaith Service. (Cluzeau et al., 1999) 

The second initiative is through the German Guidelines Clearinghouse (200 1). As of 

March 1999 there are more than 700 German clinicd practice guidelines available via the 

internet. However the clearinghouse has identified a few major roadblocks to uptake. 

Only a few of the guidelines mention the recomrnendations' evidence, contain information 

regarding the development process, sponsorship, implementation and cost-benefit. The 

Agency for Quality in Medicine (1 999) (Joint Institution of the German Medical 

Association and the National Association of the Statutory Health Insurance Physicians) has 

created the Appraisal Instrument of the German Guidelines Clearinghouse. In this 

appraisal form there are 4 1 questions that cover the dimensions of the quality of the 
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guideline development, the content and the format of the guideline, and the applicability of 

the guideline. (Agency for Quality in Medicine, 1999) 

LiJecyck 

The lifecycle of a practice guideline is a time consumïng process that requires many 

resources (researchers, trial studies, subjects, and multi-disciplinary team group work). 

ProGuide distinguishes three main phases of guidelines in their report: development, 

dissemination, and implementation. 

ProGuide states that the development of guidelines is a process guided by different groups 

who enjoy the trust of the medical profession (such as scientific bodies and research 

institutes). Their task is to read and interpret the complexity of scientific information and 

to evaluate it critically according to p ~ c i p l e s  shared within the medical profession. 

(Engelbrecht et al., 1998) 

Dissemination is de-fined as communication of idormation to clinicians to improve their 

knowledge or skills. It is a more active process than simply distributing information and it 

targets a specific clinical audience. (Canadian Medical- Association, 1997b) Guidelines are 

distributed in a broad range of ways such as publication in professional journals, postal 

distribution to relevant groups, incorporation within continuing medical education, 

educational initiatives that focus specifically on guidelines, discussions with peers and the 

senior physician which al1 may include the use of new media such as the internet and CD 

Rom. (Engelbrecht et al., 1998) (Canadian Medical Association, 1997b) 



Implementation is putting a guideline into place. It is more active than dissemination, 

involves effective co~ll~URication strategies, and identifies and overcomes barriers by 

using administrative and educational techniques that are effective in the practice setting. 

(Canadian Medical Association, 1994) 

There are several ways to help facilitate implernentation of practice guidelines. Factors 

that affect acceptance of guidelines include qualities of the guideline, characteristics of the 

health care professional, charactenstics of the practice setting, incentives, regdation and 

patient factors. (Davis, Taylor-Vaisey, 1 997) Ownership of the guideline is more readily 

achieved by those who participated in the development of the guideline as opposed to 

those who were not involved. (Thomson, Lavender, Madhok, 1995) 

Davis and Taylor-Vaisey (1 997) did a review of  guideline implementation strategies. The 

relatively strong intervention methods that they found included reminder systems, 

academic detailing and multiple interventions. Reminder systems c m  be as simple as 

displaying information on posters and pocket-sized laminated cards to aid in the 

dissemination of the information. Rerninder systems can also be more complex and be 

integrated into a computerïzed decision support system. Academic detailing are 

educational, one on one effort, for the kvestigators of the study to meet with the proposed 

users of the guidelines. A combination of interventions appeared to have more impact on 

physician behaviour and health care outcomes as opposed to single interventions. 

Moderately effective interventions include audit and feedback pedormed concurrently by 
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peers or opinion leaders (educationally influentid and respected clinicians identified by 

their own colleagues) - (Davis, Taylor-Vaisey, 1 997) 

Desirable attributes of Practice Guidelines 

A study was performed to assess Canadian physicians' confidence in, attitudes about and 

preferences regarding clinical practice guidelines. 3000 Canadians were physicians were 

mailed a self-administered survey. 1878 (62.6% responded). The finding revealed that: 

52% of the respondents reported using guidelines at least monthly; 

Most of the respondents expressed confidence in guidelines issued by various 

physician organizations, but over 50% were not confident in guidelines issued by 

federal or provincial health ministries or by health insurance plans; 

Respondents felt that endorsement of the guideline by respected colleagues (78%) 

or a major organization (62%) was very important; 

62% of the respondents thought that user fi-iendliness of the guidelines format was 

very important.; and 

Short pamphlets, manuals summarizing a nurnber of guidelines, journal articles 

and pocket cards summarizing guidelines were preferred formats by more than 

50% of the group. 

By providing choices for difkent ways to present the guideline and displaying endorsers 

for the guidelines, perhaps Canadian physicians may be more interested in using the 

guideline. 



The hstitute of Medicine outIuies nine desirable attributes of clinical practice guidelines. 

(Field, Lohr, 1992) These were also mentioned in the ProGuide report. The nine attributes 

d l  fkst be presented, An additional attriiute arising fiom the ProGuide survey will also 

be suggested. 

Validity: a guideline is valid when it results in the benefit expected. 

Re~roducibili~: a guideline is reproducible when, starting fiom the same scientific 

evidence and using the same method, diverse experts arrive at the same conclusions. 

Given a defined set of specific evidence, a defined guideline results with respect to the 

application and understanding of the guideline. However, a concern would be how one 

would compare the results of different people to determine that they are in fact the same 

interpretations of the guidelines. 

Reliabilitv: a guideline is reliable if, given the sarne clinical circurnstances, another health 

professional interprets and applies it in the same way. 

This attribute may be difficult to ensure since not every clinical circumstance is the same 

for every person. The patient could have multiple health problems and may not be exactly 

the same type of patient the guideline was developed for andior tested on to begin with. 
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Another problem is that as scientists, we attempt to run controlled trials, when in reality 

people's health experiences do not manifest in a controlled environment. 

Reliability is difficult to enforce since hedth care professionds have different 

backgrounds and different areas of expertise. In a McGill University study (Wilkins, 1 999) 

it has been shown that a generic expert (general practitioners) strictly followed the 

guideline recommendations. However, a domain specific expert did not follow the 

guideline recommendations precisely but added additional steps to the guideline. Instead 

of following the guidelines precisely, the guidelines served as a memory aid, which helped 

to make implicit knowledge explicit. (Wilkins, 1999) 

Representative Development: a guideline must be produced with a process of involvement 

of the diverse persons interested in the problem. 

This requirement is mentioned in almost al1 the literature produced on this topic. 

(Basinski, 1995) (Engelbrecht et al., 1998) (Canadian Medical Association, 1994) 

(Hayward et al., 1997) (Lewis, 1995) Though consensus may be laborious and time 

consumùig, it is important to reflect on the experience and policy requirements of al1 those 

involved. It is, however, also important to make sure that CPGs are not made so that the 

patient is ignored and thus d i s - se~ced .  This is the ideal intention but can be difficult to 

achieve. Perhaps involvement of the patient in the components of the lifecycle could help 

achieve this. 
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Clinical a~olicabilitv: a guideline must be applicable to definite populations of patients in 

accordance with scientific evidence and clinical experience. 

The population for the specific guideline must be defined in detail so that the health care 

practitioner can determine whether their patient is an example of this population and will 

benefit fiom the guideline. Also, the defined population will flag the physician to notice 

discrepancies between their own live patient and the theoretical patient. 

Clinical flexibilitv: a guideline must make clear which clinical situations constitute an 

exception. 

Clarity a guideline must be written in clear language and be presented in the most 

suitable form for use in clinical practice. 

It was not stated how clarity would be achieved. This attribute is most suitable for 

guidelines described as written text. However, guidelines can be represented in a variety 

of formats (diagrams (Wilkins, 1999) or cornputer ernbedded algonthms (Shifian, 

Brandt, Liaw, Corb, 1999)), which do not use written text. Therefore this attribute may be 

too limiting and prescriptive for alternative forms of representation. Clarity of the 

guideline would depend on the format used. In general, clarity may be trying to achieve a 

representation that is concise and easily understood. 
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Documentation: a guideline must indicate those who have taken part in its production, the 

method utilized, and the scientific evidence taken into consideration. 

There must be a well-docurnented reference, process, design, and procedure for the 

development of the guideline. Additionally, the date of final composition should be 

presented so that users know the age of the guideline. An update log for each guideline 

could help with achieving this attribute. 

Scheduled Review: a guideline must state in what circumstances updating is necessary. 

It is obvious that a review should take place whenever there is quality counter-evidence 

available. Furthemore, additional supportive evidence should be displayed as new 

research occurs to fiirther substantiate the guideline. 

The authors of ProGuide suggested another desirable attribute: 

Strength of Recommendation: a guideline must signal the quality of the scientific evidence 

on which the recomrnendations expressed are based; must represent a categorized criterion 

of the recomrnendations; accordïng to the type of scientific evidence supporting a 

particular recornmendation on clinical practice, this will be defined as supported by 

evidence based on good quality reading-matter (random clinical studies, meta-analysis), of 

medium quality (other non-random studies) of the simple opinion of experts. (Engelbrecht 

et al., 1998) 



This attribute is concerned with the rnethods used to generate the scientific insights on 

which the guideline is based. The strength of recommendation can also depend on whether 

a tmstworthy body developed the guideline. 



Taxonomy 

DeJTnitiun and Attributes of Taxonomy 

The need for classification has aiways existed- It is a process that humans instinctively 

cany out to identie food, predators, mates, fuel, building materials and now many more 

entities. (Varol, 1999) It can be considered a process that is essential for sumival. When 

one groups, one begins to sort and understand the extensive array which exists. 

Taxonomy is the theoretical study of classification, including its bases, principles, 

procedures, and rules. (Sneath, Sokal, 1973) (Cummins, 1999) Classification refers to 

ordering entities into groups on the basis of their similarities. One objective of the 

taxonomy is to serve as the key to an information storage system. An example of such is a 

library. Libraries classi@ books to allow users to Iocate their selection. The general 

purposes of a taxonomy are as follows: (Friesen, 1999) 

To serve as an index to stored information. 

To allow for predictions and interpolations. 

To permit the making of generalizations. 

To provide a basis for explmation. 

The definition of taxonomy is derived ficorn ordering physical entities. For example, when 

we are c l a s s i ~ n g  the animal kingdom, we group vertebrates in one category and 

invertebrates in another. Whether vertebrae are present or not would be a characteristic for 

grouping. We cal1 such a characteristic an "axis" or "taxon." The taxon or axis is any 
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taxonomic grouping that can be used to indicate the rank of a group as welI as the items 

that are contained within that group. (Varol, 1999) The taxonomic description is a 

statement of the taxon's characters. The taxon's characters are necessary to distinguish a 

taxon ftom the other taxa. (Varol, 1999) 

Attributes of a good taxonomy would include: high information content, stability, ease of 

use, and a balanced classification. (Fnesen, 1999) 

Information content relates to the number of characteristics that one could deduce fiom the 

classification itself. One could try to maximize the information content by creating a 

classification systern that contains groupings that are as homogenous as possible. (Friesen, 

1999) Secondly, an individual item should be organized into a group which it shares the 

most attributes with. Finally, different degrees of likeness between entities can be 

presented by arranging the groups into a hierarchy of levels. Each level should represent 

entities with a similar level of distinctness. (Friesen, 1999) 

The second attribute, stability, is important to ensure that the classification system serves 

as an effective medium of communication. It is desirable for the taxonomy to remain the 

same unless there is a fundamental change in the underlying topology. (Friesen, 1999) 

Convenience, the third attribute, refers to the ease of use of the system. A taxonomy with 

few categories at each level (optimum level of subdivision is 2 to 5 taxa at each new level) 

is easily rernernbered and therefore more likely to be applied. (Friesen, 1999) 
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Findly, balance is an important attribute. Many times, classifications systems have both 

deeply nested groups in the crown group (main category) and shallow nesting groups in 

the stem groups. It is advantageous to have a more balanced taxonomie hierarchy, with a 

more equal distribution of groups and levels. As was leamed in computer science, 

balanced trees are more efficiently searched than non- balanced trees. (Friesen, 1999) 

An Exampie: SNOMED 

The principles for grouping are artificial and depend on the purpose one pursues. An 

exarnple of a taxonomy introduced in 1993 is: SNOMED a (Systematized Nomenclature 

of Human MEDicine). (SNOMED International Authority, 2000) SNOMED is a 

comprehensive, multiaxial nomenclature created for indexing the entire medical record. 

The developers of SNOMED took into consideration what the users of the medical record 

would want to know. SNOMED is an artificial language used to express medical fact, but 

it has a small classification portion to it that is described below and can be applied to the 

building of our taxonomy. 

The system used for classification is often controlled in a hierarchical manner. This is 

often complicated if there are potentially several parents to a child node. Hierarchical 

classification systems are therefore a compromise. In order to decrease this type of 

problern, it is desirable to separate different classification principles -- such as morphology 

and topography -- which can be maintained as comparative1 y pure hierarchies. We cal1 

these different principles "logical axes." SNOMED has 1 1 logical axes. An exarnple of 

how one cm find a diagnosis in the hierarchy is as follows: 



Searching for Iron Storage Disease (D-11120 or F-10363) 

D- - Diagnostic tenn 

D-10000 - Metabolic/Nutritional disorder 

D-11000 - Disorder of mineral rnetabolism 

D-11100 - Disorder of iron metabolism 

0-111.20 - Iron storage disease 

However, Iron Storage Disease c m  dso be found under the Function mis: 

F-10363 

F- - Function 

F- 10000 - Unit of rnetabolism 

F-IO300 - Element, ion, simple compound 

F-10360 - lron 

F- 1 03 63 - Iron, increased 

Iron Storage Disease c m  be independently retrieved following separate paths of logic. 

This will account for the fact that different users will corne to the same conclusion 

differently. 
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The principles above give us a good idea of what a taxonomy is and how to classi& 

entities. We can now Iook at applying this information to the creation of the taxonomy. 

Health care practice guidelines are abstract entities. In this case, a taxonorny of guidelines 

and roles in their development, dissemination, and application wouId allow us to decide 

such questions as what kind of guidelines and what kind of roles in their life cycle should 

be supported by a WWW based server. We could then assess what functionai components 

the server should have. 

There are three considerations in developing a taxonomy: (Cummins, 1999) 

1. Separation of logical axes; 

2. Scde of representation: (free text, cardinal metric scales, nominal scale, existential 

scale); and 

3. Practicality: one goal of classification is complete representation of the available 

information at the desired level of precision. Sûiving for maximum precision 

could result in the loss of practicality of the taxonomy. 

The above description of taxonomy provides details on how one would classify a single 

guideline. The goal here of this taxonomy is to describe what a guideline should consist of 
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and what it should be. The entity-relationship model, as described below, could provide 

some direct assistance on creating a conceptual fiamework to represent this reality. 

Entiîy-Relationship Mode1 

The Entity-Relationship model is a conceptual fiamework. It is a detailed (logical) model 

that captures the overall structure of organizational data. (Palinski, 1997) It focuses on 

the data structure and it separates the functional modeling. The model consists of the 

entity type or class, the entity instance itself, the relationship between the entities and the 

attributes of the entity type. (Palinski, 1997) Since we are not trying to define and classifi 

an individual guideline, the entity instance or the primary key of the entities are not 

required. 

The Entity type or class, categorizes people, things or events that share a common set of 

attributes. They are characterized by the relationships with other types or classes. The 

relationship is the association among entities. It will speci@ both the degree (number of 

participating entity types), and the cardindity (number of instances in one entity type 

associated with instances in another). It will also define the modality between the entities. 

Attributes are the property or characteristics of the entity type. (Palinski, 1997) 

The entity, relationship and attributes will al1 be used and defined in the result and 

discussion sections. We will be using this form to represent the framework for the 

taxonomy. 



CWER 3: ME;THODOLOGY 

Proposed Research Tasks 

There are three steps to the proposed research. 

1. Analysis of relevant documents collected fiom the Internet, library resources, and 

ProGuide will be completed to understand the context and environment of practice 

guidelines - 

2. Development of a fiarnework for a taxonomy. 

3. Critical cornparison of this taxonomy with recently published materials. 

Taxonomy Framework 

A karnework for the taxonomy has been created based on a literature review and 

ProGuide's cornments. The literature review helped to develop the p ~ c i p l e s  that should 

be represented in the taxonomy. Several iterations of the taxonomy have taken place as 

curent literature and studies have been found. The framework has been represented using 

an Entity-relationship diagram. 

Testing and Refmement 

Once the hmework has been refined, it will be compared to other recently published 

fkamework ideas. It is desirable to create a taxonomy that reflects such a diverse 

environment as depicted throughout ProGuideys work. in doing so, the taxonomy has a 

greater opportunity for use intemationally. 



CHAPTER 4: RESULTS 

Practice ,o;uidelines are attractive for numerous reasons, a central one being that they can 

potentially standardize chical practice around an appropriate n o m  and thus promote 

"best practice." (Haycox, Bagust, Walley, 1 999) (West, Newton, 1 997) However, there 

are several concems regarding guidelines which include the amount of time, effort, 

resources and skills required to create, produce and update a guideline, (Feder, 1999) 

(Efaycox et al,, 1999) (West, Newton, 1997) the inconsistent quality of existing 

guidelines, (Cook, Giacornini, 1999) (Jackson, Feder, 1999) (West, Newton, 1997) and the 

suppression of creative patient cenned care by the imposition of nationafly developed 

extemal standards. (McKee, Clarke, 1995) (West, Newton, 1997) (Williams, 1999) 

(Williamson, 1995) This section focuses on these particular concerns in greater detail. 

With the following understanding of the problems surrounding health care guidelines and 

a M e r  anaiysis on the principles of taxonomy, the fiarnework for the taxonomy is 

presented in the results and discussion sections. 

Guidelines for Guidelines 

Despite the sheer amount of guidelines on numerous topics and the vanability in quality, 

guidelines generally have several cornmon elements. These elements include: (Thomson 

et al., 1995) 

Guidelines c m  help patients and professional make appropriate decisions about 

health care; 
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They can describe suitable care based on scientific evidence and broad consensus, 

although allowing legitirnate variations in practice; 

They can focus on specific factors while taking into account both organizational 

and coxnmunity characteristics and influences on heaith care; 

And, guidelines can play a role in quality assurance and improvernent. 

In order to fulfill many of these expectations of guidelines, they must have paiticular 

attributes. Three main attributes that were f o n d  throughout the literature and should be 

reflected in the taxonomy are as follows: 

1. Guidelines should identie the key decisions and their specific consequences. 

(Feder et al., 1999) (Jackson, Feder, 1999) (West, Newton, 1997) (Williams, 1999) 

(Thomson et al., 1995) Clear statements regarding the recommended practice 

within specific circumstances should be provided. 

2. DetaiIed review of the relevant evidence base on the benefits, risks, and costs of 

the clinical decision and alternatives should be identified. (Cook, Giacomini, 1999) 

(Haycox et al., 1999) (Jackson, Feder, 1999) (West, Newton, 1997) (Williams, 

r 999) 
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3. Presentation of the evidence in a simple algorithm that displays the secpence of 

steps that should be followed for the physician and the patient. This should be in 

an approved format that is flexible to the stakeholder preferences. (Cook, 

Giacomini, 1999) (Feder et al., 1999) (Haycox et al., 1999) (Thomson et al., 1995) 

(West, Newton, 1997) (Williams, 1999) 

Al1 three of these recommendations will be included in the taxonomy along with several 

other contributing atûibutes which relate to the above three points. 

One study looked into fïnding a flexible approach to mode1 guidelines, (Tu, Musen, 1999) 

The goal of this study was to analyze the dimensions along which guidelines may vaq and 

to describe a task-oriented approach to guideline modeling. The authors found six 

dimensions along which modeling requirements of  a guideline can be analyzed: (Tu, 

Musen, 1999) 

1. Provider behaviours that a guideline influences (behaviours that a guideline tries to 

influence as): 

Setting goals or constraints; 

Choosing an alternative among competing options; 

Sequencing a set of actions; 

Interpreting data. 
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Within the proposed taxonomy, the goals could be represented by the category and 

specialty of the guideline. Secondly, the constraints codd refer to the patient population 

that the guideline is intended for. It is also important to provide preventive, diagnostic, or 

therapeutic options. This will be reflected by the different categorïes in the taxonomy- 

The suggested set of actions refers to the specific recommendation itself. Finally, the 

interpretation of the data (evidence) would include the outcornes associated with the 

guideline and the resowce requirernents. 

2. Temporal dimensions of actions and data. 

This dimension could refer to the time line of the evidence as well as the temporal order of 

steps in which the guideline should be executed. Flow charts could potentially represent 

the sequencing of the guideline. 

3. Abstractions. 

Abstractions are the conclusions and concepts that the guideline committee will corne to 

when developing the guideline. However, when a physician is reading a guideline, it is 

important for him to understand how this conclusion came to be and whether or not they 

would be using the guideline appropriately and for the proper patient population. A 

guideline c m  be perceived as an argument. Using Toulmin's argument structure, the 

guideline can be considered a claim in an argument. All chims should have data, warrant, 

backing, qualifiers, and a rebuttal. (Shankar, Musen, 1999) Thus, to support and provide 

a quality guideline these issues should be addressed. The data and backing refer to the 

evidence that was used to formulate the guideline. The warrant deals with the category of 
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the guideline whiie the qualifier couId represent the population being considered. Finally, 

the rebuttal could be found in options available and the outcornes associated wiih the 

guideline. Patient preferences couId also be involved here. 

4. Degrees of Uncertainty 

It is also always important to know whether the evidence supporting the guideline is of a 

high standard. A taxonomy can also help to gauge the evidence in which a guideline is 

based. Comments by the developer of the guideline support could assist in this area. 

5. Point of View 

If the developer to the guideline was identified, the point of view will be realized. The 

purpose of the guideline, the organization type and the fllnding source will also aid in 

understanding the point of view. 

6.  Normal Case and Exceptions 

Within the identification of the patient population, the normal cases and exceptions should 

be revealed. Further insight into adaptation of the guideline could be found when 

discussing the flexibility of the guideline. 

Quality of Guidehes 

A major critique of guidelines is that they do not consistently describe the methodology for 

collecting the evidence, the quality of the evidence, nor how the diverse sources of 

evidence resulted in a particular interpretation. (Cook, Giacomini, 1999) This concem has 



44 

motivated the guideline community to discuss and improve the methods for developing 

guidelines, (Cook, Giacomini, 1999) (Haycox et al., 1999) (West, Newton, 1997) 

(Williams, 1999) 

One of the fundamental contributions in this respect is the suggestion by Archie Cochrane, 

noted British epidemiologist, to base conclusions on systematic, comprehensive reviews of 

al1 randomized controlled clinical trials (RCTs) relevant to a defined problem. This led to 

the Cochrane Collaboration. Cochrane ernphasized that reviews of research evidence must 

be prepared systematically and they must be kept up-to-date to take account of new 

evidence. (Cochrane, 1972) The Cochrane Collaboration is an international effort to 

facilitate this process across al1 areas of health care. (Chalmers, 1993) The taxonomy will 

have to reflect the use of methodologies of this nature. 

Another initiative is through the National Health Services (NHS). The NHS is an 

organization whose purpose is "to secure through the resources available the greatest 

possible improvement in the physical and mental hedth of the people of England." 

(National Health Service Executive, 1997) The executive of this service has created a 

multidisciplinary Clinical Outcornes Group to be responsible for endorsing suitable 

guidelines that the executive can safely promote. However, they will only approve CPGs 

based on randomized controlled trials. Two assumptions must be made in order to accept 

RCTs. The first being îhat outcornes identified during the trial should be reproducible in 

normal practice settings and, secondly, adoption of an effective guideline Ieads to optimal 
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treatment for the whole population. (Haycox et al., 1999) There are a few dangers in only 

considering RCTs as quality evidence. 

One problem identified was that clinicai topics that are not the curent pnority could be 

neglected in tems of funding and attention. (West, Newton, 1997) Secondly, clinical 

areas such as rehabilitation and learning disability do not suit this type of research design. 

(West, Newton, 1997) Lady,  real life clinical circumstances do not necessady replicate 

the controlled environment where the RCT was tested. (Haycox et al., 1999) There are 

restrictions and limitations on resources, patient cornpliance, and patient compatibility 

uncertainties. Perhaps other kinds of evidence should be considered acceptable. These 

other methodologies will also have to be reflected in the taxonomy. 

Nation- developed guidelines are generally considered to be more h l y  based on 

empirical quality research while locally developed guidelines are more related to use. 

(West, Newton, 1997) Those guidelines issued by national bodies could potentiaily 

harnper local attempts to adapt the guideline to their specific community or patient centred 

circurnstance. (Haycox, et al., 1 999) If the guideline is locally adapted, there could be a 

greater sense of ownership and uptake. Flexibility of the recommendation was addressed 

throughout the literature (Cook, Giacomini, 1999) (West, Newton, 1997) (Williams, 1999) 

and in the ProGuide survey results. (Engelbrecht et al., 1998) 



46 

Cornputer Aids for Guideiine Representation and Impiementation 

Dodek and Ottoson (1996) state "'the purpose of CPGs is to improve patient outcornes by 

changing physician behavioui' (p. 82). We can broaden the scope of the taxonomy to 

include ail guidelines in general having to do with health care. Guidelines could be 

recommendations of practice for management (staff hours), pharmaceutical supplies, and 

many other health care hc t ions .  It is worthwhile then to create a taxonomy that could 

handle the diverse purposes and topics of practice guidelines. 

Em bedding Guidelines into Work Flow 

Even once a guideline has been approved, and considered reliable, it is ofien difficult to 

influence change. Implementation can be defined as "an iterative process in which ideas 

expressed as poiicy, are transformed into behaviour, and expressed as social 

action."(Dodek, Ottoson, 1996, p.82) Dodek and Ottoson (1 996) found that in order to 

facilitate implementation of guidelines, personal, interactive approaches are more effective 

than formal, indirect method and that the technical design of guideline implementation 

plans should involve a more creative and practical approach, It is thus easy to conclude 

that embedding guidelines into work£low could potentially improve uptake and adherence 

and therefore promote use of  the guideline and change behaviour. 

A study performed by Chin & Wallace (1 999) illustrated two distinct ways in which 

guidelines were embedded into a cornputer based patient record at the decision making 

point during the ordering process, In each case, the quality of care improved. A radiology 

guideline was embedded into the computerized patient record. This guideline provided 
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Somat ion  about appropriate indications for a test to the clinician at the time of order. 

The clinician could choose to read the information or ignore it. Cornpliance to this 

recommendation increased fiom 55% to 86% to 90% when this guideline was embedded 

into the workflow. (Chin, Wallace, 1999) A second guideline was reIated to the 

prescribing of medication. When a clinician is about to prescribe and order a dmg for 

therapy, different cost-effective drug alternatives are presented. This guideline supports 

cost effective prescriiing habits. A costly drug was prescribed aLmost 50% less often 

when the embedded guideline took affect. (Chin, Wallace, 1 999) 

It is important and desirable to maintain physician autonomy. If guidelines are to improve 

efficiency, then they should do that in forms of flexible efficiency aids and not as 

sanctioned noms. (Cook, Giacomùu, 1999) (Fairfield, Hunter, Mechanic, Rosleff, 1997) 

(Grol, Dalhuijsen, Thomas, Veld, Rutten, Mokkink, 1 998) (Shaneyfelt, Mayo-Smith, 

Rothwangl, 1999) Physicians should have the opportunity to accept or dismiss the 

recommendation. It is also advantageous to maintain the simplicity and ease of use of the 

guideline, Several new initiatives and studies are currently under way to promote ease of 

use and acceptance of cornputer embedded guidelines. 

If a guideline is embedded into the workflow, there is the possibility that the explanation 

for this procedural change may not be displayed. An example of an explanation-based 

analysis is currently under way by Shon and Musen (1999). This group is studying the 

kinds of explanations that are required by physicians to accept the guideline and fùrther 

make confident decisions regarding health care. This is a web-based study where the 
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participants (clinicians) are presented with three cases in randorn order- Within each 

scenarïo 1) They are presented a case and are asked to choose a clinical decision; 2) They 

are presented the guideline recommendation and are asked to choose the clinical decision 

again; 3) They me presented a randomly chosen evidence-based explanation for the 

guideline recommendation and are asked to choose the cIinical decision. At each step, 

they are asked how confident they are about their decision- During the evidence-based 

explanation portion, one of the four explanations was presented to the physician: 1) 

Guideline knowledge alone; 2) Guideline knowledge with patient data and abstractions; 3) 

Guideline knowledge with guideline validity data; 4) Guideline kno wledge with patient 

and validity data- This study is in progress and should reveal what kind of information is 

required by the physician to make confident decisions while using guidelines. 

Forms of Representation for Guidelines 

Guidelines can be represented, disseminated and implemented in a nurnber of ways. The 

rnost common way is text based formats. The main advantage to this fonn is that 

intemationally there are still many organizations that do not have access to computers at 

the appropriate time and place for guideline use. It is therefore appropriate to maintain 

this form of representation. However, for other organizations, computers are becoming 

central to patient care, if not the operation of the institution. If guidelines are created in a 

structured cornputer interpretable format, implementation of guidelines on a large scale 

c m  be accomplished. Structured guidelines provide a variety of applicaticns such as 

decision support during the care of patients, workflow management support, quality 

assurance evaluations (measured by cornpliance to the guideline), protocols in clinical 
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îrials, and structured guidelines which may also be used in simulation programs for 

educational purposes. (Boxwala, Greenes, Deibel, 1999) 

The following section identifies several alternatives for representation of guidelines in a 

cornputer compatible fotmat. The ideas betow are organized in a hierarchical fashion 

which could potentially lend itself to an axis within the taxonorny. The alternatives are 

s ystematized in the fol10 wing groupings : clinical algorithms, grap hical representation, 

decision support systems and other. 



Clinical algorithms are the decision making and action sequencing aspects of a guideline. 

(Tu, Musen, 1999) An algorithm should include the scenarïo, decision, sequence of 

actions, goal and specitications of the activity and action. (Tu, Musen, 1999) If it was 

possible to represent a guideline in a cornputer algorithm, then one does not have to 

remember the specifics of the guideline because the cornputer may automatically ask the 

physician particular questions and recomrnend certain procedures. It requires however, 

that the care process is comprehensively supported by cornputer-based documentation. 

Algorithms can be used in different ways. Wang, Jenders, and Dasgupta (1 999) translated 

national childhood imrnunization guidelines to a cornputer-based rerninder recall systern. 

The decision support system incorporated several reminders and recails at the point of 

care. These were based on the Centers for Disease Control and Prevention 

recommendations. The system presented rerninders and questions on screen to the 

patients' farnily and care providers. These rerninders and questions included such things 

as vaccine due dates, allergies and contraindications that apply to the patient, and recalls to 

health care providers and patient parents via e-mail, fax or regular mail. (Wang et al., 

1999) 

In another study, an algorithm was created to parse through a clinical trial (which has been 

converted to XML) and match patients using specific patient criteria. (Ohno-Machado, 

Wang, Mar, Boxwala, 1999) A patient or a practitioner c m  enter information about 

themselves (condition related criteria) and fïnd clinical trial matches. There are two 
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versions of this application, one for the patient and one for the practitioner. A major 

concern regarding the searching mechanism was that each of the criteria were given equal 

importance and were al1 considered independent in the ranking process. In reality, some 

criteria will have more importance than others will or the criteria may overlap. Lastly, the 

algorithm does take patient preferences (e-g. modality of treatment, potential toxicim 

potential for cure, and geographic constraints) into consideration when ranking the clinical 

trials. 

A specific example of a clinical algorithm is a specialized programming language called 

Arden Syntax. 

Arden Smtax 

The Arden Syntax for Medical Logic Modules (MIIMs) is a language for encoding medicaI 

knowledge. Each MLM contains sufficient logic to make a single medical decision. 

MLMs are a series of procedural instructions that work like an "if then" rule. (Jenders, 

2000) Each unit c m  chah to and can cal1 others. This helps with multiple States and 

decision points. MLMs have been used to generate clinical alerts, interpretations, 

diagnoses, screening for clinical research, quality assurance functions, and administrative 

support. (Jenders, 2000) With an appropriate computer program (known as an event 

monitor), MLMs nin automatically, generating advice where and when it is needed. For 

example, one MLM wams physicians when a patient develops new or worsening kidney 

failure. Thus it monitors events or data that are uploaded to the database and attempts to 

figure out which procedures are related. 



The syntax is flexible. Due to institution specific mapping, however, it is becoming more 

of a programrning language instead of a simple easy to read English like syntax. Arden 

Syntax is not often used to share or represent complex guidelines. Most sharhg to date 

involves simple MLMs. In the future, the syntax will have more guideline constructs, 

stmctured output statements, and it will work across populations instead of on a single 

patient focus, (Jenders, Gordon, Boxwala, Tu, 1999) 

Graphical Representation 

A graphical representation of a guideline attempts to display the guideline in a concise, 

user-Eendly pictorid format. Examples of such would include flow charts, conceptual 

models and other diagrams. The example presented here is the Guideline Interchange 

Format. 

Guideline Interch ange Fomat (GLIF) 

An example of a graphical representation of a guideline is Guideline Interchange Format 

(GLE ). GLLF specifies an object-oriented mode1 for guideline representation and a syntax 

for guideline transport that would facilitate computer-based clinical guideline sharing. 

(BoxwaIa et al., 1999) (Greenes, Boxwala, Sloan, Ohno-Machado, Deibel, 1999) (Patel, 

Allen, Arocha, Shortliffe, 2998) This representation is given in a flow chart type format. 

The tool suite includes tools for the guideline repository, guideline authoring, guideline 

viewing, and guideline execution. These tools are solely for cornputer implementation and 

usage. (Greenes et al., 1999) The repository stores clinical guidelines, classifies and 



indexes them, and maintains and controls their access over a network. 1t does not appear 

that explanations of the guideline are presented. However, Greenes et al. (1999) states that 

they will be conducting ethnographie studies with potential guideline developers to better 

def5ne the user interface requirements of these tools. 

A guideline execution engine for GLIF was developed and tested by Boxwda et al. (1999)- 

The goal of this engine is to traverse the guideline by evaluating logic conditions specified 

in the guidehe against patient data values. The results of the evaiuation are used to 

generate patient-specific recommendations fiom the guideline. The engine was used in 

three major applications: 1) To manage referrals: the guidelines will help select the therapy 

option, and in some cases to decide whether the therapy should be delivered at the medical 

centre or at the referring institution, and to guide the delivery of the selected therapy. 2) To 

guide the primary care physician in the assessrnent and management of the problem. When 

a referral to the specialist is necessary, the system will reconunend the referral and assist in 

setting it up via a Tele-medicine system. 3) To develop a simulation prograrn: this 

program generates patient management options fiom a guideline based on a patient profile. 

The user-selected option is compared to the correct recommendation of the guidehe for 

that patient. 

Decision Sumort Svstems 

A decision support system is a cornputer program application that analyzes data and 

presents it so that users can make decisions more easily. Such a system may present 

information graphically and may include an expert system or other artificial intelligence 
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approach. An example of a decision support system is EON (Enhanced Middleware for 

Automation of Protocol-Directed Therapy). To work with decision support systems such 

as EON, WOZ was created as an explanation framework. Both can be summarised as 

follows. 

Enhanced Middleware for Automation qfProtocol-Directed Therapv 

The Stanford Medical Informatics group has developed an evolving set of components that 

together help to automate various aspects of protocol-based care. (Musen, Shankar, 

O'Connor, Advani, 1999) Enhanced Middleware for Automation of Protocol-Directed 

Therapy (EON) has now undergone major enhancements so that it is more able to 

accommodate a wida class of guidelines and protocols. There are three main modules 

within EON 2.0. The first module includes problern-solving methods that address tasks 

such as customizing the guidelines to specific patient cases and determining protocol 

eligibility. The second module includes an electronic knowledge base that contains 

descriptions of the guidelines. The third module includes a database mediator, named 

Tzolkin, which c m  function as the medium for al1 queries between the problem-solving 

components and a patient database. (Musen et al., 1999) These components will provide - 

an opportunity to measure not only the quality of the system's advice, but also the usability 

of new features. 

woz 

WOZ is an explanation fiarnework that justifies the conclusions of a clinical decision- 

support system. (S hankar, Musen, 1 999) This multi-agent kamework explains the claims 



of EON. It uses explicit models that abstract the explanation strategy and the agent 

architecture. The argument structure uses Toulrnin's argument model. The WOZ 

fkamework includes 1) identi-g the distinct elements of the explanation space that are 

required to satisfL user's explanatory query, 2) obtaining the required information fTom the 

appropriate agents, and 3) presenting the explanation in a coherent rnanner. (Shankar, 

Musen, 1999) 

Other 

This category includes other computer executable formats that do not fit into the above 

noted categories. 

Extensible Markup Lanmiaae (X2ML) 

Extensible markup language reduces a document to words in a known context-free 

grarnmar through a process of marhp. This tool can help with the dissemination of a 

guideline by making it available on the web. An XML-based semi-automated process was 

developed and Lukoff, Dolin, McKinley, Fuller & Biron (1 999) were able to use the MS 

Word authoring template to automatically generate both an XML and HTML 

representation of the guideIine. The HTML version cm then be installed onto the internet. 

Searching a database to find relevant information cm be made easier if the guideline is 

encoded into the markup language. (Lukoff et al., 1999) 

The next portion of the Result section includes a conceptual fkamework for the taxonomy 

and a detailed description of the fiamework. Figure 1 depicts a model of the taxonomy. 



It is believed that this framework alleviates numerous concems for practice guidelines as 

&ed eadier. The Discussion section wil1 provide an anaiysis of the fiamework, a 

cornparison to the Guideline Element Mode1 and other current research in this field, and 

ideas for fùture work, 
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Presentation of Guidelines 

Previously in this taxonomy, the computer aspect of guidelines was defined using the form 

of representation of the guideline. Starren and Johnson (2000) state that representation is 

"the intemal (person or computer) form of perceptual and prepositional information 

utilïzed for inference, computation, and intemal storage." However, the term 

"representation" does not always characterize the sensory manifestation of the computer. 

So, it is now proposed to differentiate the guidelines by their presentation. Presentation 

has been defined by Starren and Johnson (2000j to be "a sensory manifestation of 

information." This may be in any form - tactile, auditory, or visual. It may be static or 

dynamic. This extemal manifestation may be used for extemal storage or transmission. 

(Starren, Johnson, 2000) 

Description of the Framework 

The results of Figure 1 will be described in this section flowing fiom the left of the 

diagram to the right. This fiamework is based upon the background research presented 

above and several other significant articles. (Eccles, Clapp, Grirnshaw, Adams, Higpins, 

Punres, Russell, 1999) (Hongsermeier, 1 997) (Shaneyfelt et al., 1 999) (Shekelle, Woolf, 

Eccles, Grimshaw, 1999) Following the description, an analysis of the fiarnework will be 

presented. 

The diagram is in the form of an entity relationship diagram in a hierarchical 

representation. Each segment is a singly parented segment. This is not a complete or best 
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representation of reality- Primary keys have not been identified, however, the entities, the 

attributes and their relationships have been described below. 

The left most box in Figure I allows for only guidelines to enter this classification systern. 

Practice guidelines are statements designed to help health care practitioners, 

administrators, and patients make appropriate decisions about health care in specific 

circumstances. 

1. Category 

The Category entity refers to the differing purposes of guidelines. There are several 

purposes noted throughout the literature. These include: (Agency for Health and Policy 

Research, 1998) (Canadian Medical Association, 1997b) (Berger, Rosner, 1996) (Lewis, 

1995) 

Limiting variations in practice that may signal problems in the quality of 

service; 

Eliminating or reducing unnecessary costs associated with the variations in 

practice; 

O Providing a b a i s  for educating the public on the value, risks, and benefits 

of diagnostic and therapeutic procedures; 

Empowering patients and giving them a sense of autonomy in dealing with 

their health care situation; 
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Making more informeci health care benefits purchasing decisions; and 

Incorporate the in£ormation into educational curricula and continuing 

education efforts. 

Each purpose is not equally important to al1 prospective guideline audiences, whose 

responses will be conditioned by their own ranking and ordering. For this reason, the 

purpose of the guideline is important fur the audience to laiow. 

Table 2: Category Entity 

Entity 

Category 

Relationship 

1 :M to the 
Specialty 
Entity 

Category : 
This attribute 
defines the 
category of the 
guideline. 

Option al? 

Mandatory 

Attribute Type 

Choice of the folowing; 
Drop down k t  with 
multiple choices. 
(National Guideline 
Clearinghouse, 1999) 

1. All 
2. Assessment of 

Therap eutic E ffectivenesc 
3. Counselling 
4. Diagnosis 
5. Evaluation 
6. Management 
7. Prevention 
8. Rehabilitation 
9, Risk Assessment / 

Prognosis 
1 0. Screening 
1 1. Technology Assessment 
1 2. Treatment 



2. SpeciaCiy 

This entity d e h e s  the health care specialty that the guideline falls into. It is possible that 

a guideline may be involved in more than one specialty. 

Table 3: Specialty Entity 

Entity 

Specialty: 

- 

Relationship 

1:M to the 
Recornmendation 
Entity 

Attribute 

Specialty: 
This attribute 
defines the 
health care 
specialty that 
the guideline 
falls into. 

Op tional? 

Mandatory 

Attribute T v ~ e  

Choice of the 
following; Drop 
down list with 
multiple choices, 

(National Guideline 
CIearinghouse, 
1999) 

1. Al1 
2. Adolescent Health 
3. Allergy and 

Immunology 
4. Anaesthesiology 
5. Behavioural Health 
6 .  Cardiology 
7- Cardiothoracic 

s'%eV 
8. Cardiovascular 

nursing 
9. Chiropractie 
10. Clinical Laboratory 
1 1. Clinical Pathology - 

BIood Bank and 
Transfùsion 
Medicine 

12. Colon and Rectal 
Swery  

1 3. Critical Care 
14. Critical Care 

Nursing 
15. Dentistry 
16. Dermatology 
1 7. Emergency 

Medicine 
1 8. Endocrinology 



Enîity Relations hip Optional? Attribute Type 
L 9. Epidemiology and 

Public Health 
20. Family Practice 
2 1. Fetd and Maternal 

Medicine 
22. Gastroenterology 

General S u r g q  
24. Geriatrics 
25. Gynecology 

Oncology 
26. Gynecology 
27. Hematology 
28. uifectious Diseases 
29. Intemal Medicine 
30. Medical Genetics 
3 1. Medical Oncology 
32. Mental Health and 

Substance Abuse 
33. Microbiology 
34. Neonatology 
35. Nephrology 
36. Neurological 

Surgery 
3 7. Neurology 
3 8. Nuclear Medicine 
39. Nursing 
40. Nutrition 
4 1. Obstetncs 
42. Occupational 

Medicine 
43. Oncology 
W.  Ophthalrnology 
45. Optometry 
46. Orthopedic Surgery 
47. Orthopedics 
48. Otolaryngology 
49. Pathology 
50. Pediatric 

Cardiology 
5 1. Pediatrics 
52. Perïnatology 
53. Phannacology 
54. Physical Medicine 



Entity Relationship Attribute 
-- 

Attribute Type 
and Rehabilitation 

55. Plastic Surgery 
56. Podiatry 
57. Preventive 

Medicine 
58- Primary Care 
59. Psychiatry 
60- Pulmonary 

Medicine 
6 1. Radiation Oncolog! 
62. Radiology 
63. Rheumatology 
64. Sleep Medicine 
65. Social Services 
66. Speech-Language 

Pathology 
67. Sports Medicine 
68. Surgical Pathology 
69- Thoracic Surgery 
70. Urology 
71. Vascular Surgery 



3. Recommendation 

The third entity refers to the formulation of recornmendation. There are severai attributes 

under this entity. Due to the different types of "Presentations" of the guideline, the 

"Resource Requirement3' attribute is important to define, for example, what type of 

hardware, software, amount of financial resources and skills are needed to implement the 

guideline. 

Table 4: Recommendation Entity 

Entity 1 ~elationship Attribute 

TitIe: 
This attribute 
refers to the title O 

the guideline. 

Recommendation: 
This attrïbute 
refers to the 
specific 
recornmendation 
that the audience 
will follow. 

Adapted: 
This attribute 
refers to whether 
this particular 
guideline has been 
adapted fiom a 
previous guideline. 
The source c m  be 
included here. 

Outcornes: 
This attribute 

Optional? 

Mandatory 

Mandatory 

Mandatory 

Mandatory 

Attribute Type 

Free entry text 
based- 

Free entry text 
based. 

Yes/No choice anc 
include reference 
if the answer is 
"Yes" 

Free entry text 
based. 



refers to the 
clinical benefits 
and harms related 
to the guideline 
recommendation. 
Both relative and 
absolute risks 
should be 
included. 

Resource 
Requirernents: 
This attribute 
refers to the 
resource 
requirements 
needed to 
implement this 
guideline. An 
economic analysis 
c m  be present- 

Audience: 
This attribute 
refers to the 
intended audience 
of the guideline. 
A guideline may 
be written for 
di fferent 
stakeholders. 

Optional? 

Optional 

Mandatory 

Attribute Type 

Free entry text 
based. 

Choice of the 
fol10 wing; 
Drop down list 
with multiple 
choices. 

(National 
Guideline 
Clearinghouse, 
1999) 

1. All 
2. Allied Health 

Care 
Practitioners 

3. Chiropractors 
4. Clinical 

Laboratory 
Personnel 

5. Dentists 



Relationship Attribute 

Reference: 
This attribute 
refers to the 

Optional? Attribute Type 
6 .  Dietitians 
7. Hedth Care 

Providers 
8. Health Plans 
9. Hospitals 
IO. Managed Care 

Organizations 
1 1, Nurse 

Practitioners 
12. Nurses 
13, Occupational 

Therapists 
14. Pathology 

Assistants 
15. Patients 
16- Phannacists 
1 7. Physical 

Therapists 
18. Physician 

Assistants 
19. Physicians 
20. Psycho~ogists 
2 1. Public Health 

Departrnents 
22. Respiratory 

Care 
Practitioners 

23. Social Worker5 
24. Speech 

Language 
Pathologists 

25. Students 
26. Substance Use 

Disorder 
Treatment 
Providers 

27. Utilization 
Management 

Free entry text 
based. 



Relationship 

1 : 1 to the 
Population 
entity. 

I:1 to the 
Guideline 
Support 
entity. 

1 : 1 to the 
Developer 
entity 

[f the 
Presentation 
~ption is 
selected there 
is a l:M 
relationship ta 
be 

reference of the 
guideline. It can 
be a hyperlink to 2 

web based 
document or the 
text based locatior 
of the document, 

Population: 
This attribute 
refers to the 
population that the 
guideline is 
intended for. 

Guideline Support 
This attribute 
refers to the 
research and 
support that is the 
basis for the 
guideline. 

Developer: 
This attribute 
refers to 
acknowledging 
and making 
accountable the 
developers of the 
guidelines. 

Presentation: This 
refers to the 
sensory 
nanifestation of 
be guideline. It is 
ivhat the human 
:ye sees and it is 

Mandator) 

Mandatory 

Mandatory 

Mandatory 

Attribute Type 

** See the 
Population Entiîy 
for Deta&** 

**See the 
Guideline Suppori 
Entity for 
Details** 

**See the 
Developer Entity 
for Details** 

**See the 
Presentation E n t i ~  
For Details*' 



Entity Relationship 1 Attribute Optional? 
Presentation 
entiîy. 

Attribute Type 
different fiom the 
intemal 
representation of 
the guideline. I 



4. Population 

The fourth entity refers to the population that the guideline is intended for. 

Table 5: Population Entity 

Attribute 

Age: 
This atîribute refers 
to the age group of 
the population that 
the guideline is to 
be used upon. 

Optional? 

Optional: 
This category is 
optional due to such 
examples as the nurse 
population or the 
clerks in a EiIV ward 
as the targeted 

Gender: This 
attribute refers to 
the gender of the 
population that the 
guideline is to be 
used upon. 

Description and 
Exceptions: This 
attribute refers to a 

-,- 

population. 

- 

- 

-- 

Mandatory 

Mandatory 

Attribute T v ~ e  

Choice of the following; 
Drop down list with 
multiple choices, 

(National Guideline 
Clearinghouse, 1999) 

1, Al1 
2. Mknt Newborn 

(to 1 month) 
3. Infant 

( I to 23 rnonths) 
4. Child 

(2 to 12 years) 
5.  Adolescent 

(13 to 18 years) 
6. Adults 

(1 9 to 44 years) 
7. Middle Age 

(45 to 64 years) 
8, Aged 

(65 to 79 years) 
9, Aged, 80 and over 

Choice of the following. 
May only choose one: 

1. Al1 
2. Fernale 
3. Male 
4. Other 

Free entry text based. 



description of the 
intended 
population. 
Exceptions and 
flexiiility 
considerations can 
be made here. 

Entity Attribute Op tional? Attribute Type 



5. Guide fine Support 

The fia entity refers to the details of the support and bais  ofthe recommendations. 

Table 6: GuideLine Support Entity 

Guidehe 
Support 

Attribute 

Review 
Methodology: 
refers to how the 
support and basis 
for the 
recommendations 
was collected. 

References : 
This attribute refers 
to the references of 
the support 
provided. 

Comments: 
This attribute refers 
to the comrnents 

OD tional? 

Mandatory 

Mandatory 

Mandatory 

Attribute Tme 

Choice of the following; 
Drop down list with multiple choices. 

(Shekelle et al., 1999) 

1. Evidence for rneta-analysis of 
Randomized controlled trials; 

2. Evidence fiom at teast one RCT; 

3. Evidence f?om at l e s t  one controlled 
study without randomization; 

4. Evidence fiom at least one other type 
of quasi-experimental study ; 

5. Evidence f3om non-experimental 
descriptive studies such as 
comparative studies, correIation 
studies, and case-controlled studies; 

6.  Evidence f?om expert cornmittee 
reports or opinions or clinicai 
experience of respected authonties, or 
both; 

Free entry text based. 

Free entry text based. 



Attribute 
that the developers 
provide on the 
support listed. 

Time Period of 
Study: 
This attribute referc 
to the t h e  penod 
of the suppoa and 
recommendation 
basis gathering, 

Publication Date: 
This attribute refers 
to the date in which 
this guideline was 
published. 

-- 

Revision Date: 
This attribute refers 
to the anticipated 
revision / update 
date. 

Optional? 

Mandatory 

Mandatory 

Mandatory 

Attribute Type 

Free entry text based (dates). 

Free entry text based (dates). 

Free entry text based (date). 



6. Developer 

The sixth entity refers to acknowledging and making accountable the developers of the 

guidelines. The credentials and histov of the developer could potentially influence 

guideline usage. 

The developers of guidelines and the users of guidelines could potentially be the same 

groups of people. It is important to distinguish the two for the taxonomy so that the user is 

aware of who the developer is. For example, a physician may create the guideline for the 

patient to use. Guidelines meant for patients and those for physicians rnay be written in 

different degrees of medical temiinology. What a patient may be interested in laiowing 

could be very different than what a physician would need to know. Health care 

professionals and associations who may do the research and present f5ndings in specific 

clinical areas are classified here. 

Table 7: Developer Entity 

Entity 

Developer 

Attrib ute 

Type: 
This attribute 
refers to the 
organization 
type of the 
developer. 

Mandatory 

Attribute Type 

Choice of the following; Drop down list with 
multiple choices. (National Guideline 
Clearinghouse, 1999) 

1. Other 
2- Academic Institution 
3. Disease Specific Society 
4. Federal Govenunent Agency @SI 
5. Hospital/Medical Center 
6.  International Agency 
7. Managed Care Organization 
8. Manufacturer 
9. Medical Specialty Society 
10. National Government Agency [Non US] 
1 1. Nursing HomeExtended Care facility 



Attribute 

Developer: 
This attribute 
refers to the 
identification 
of the 
developer. 

Funding 
Source: 
This attribute 
refers to the 
funding sourct 
for the 
developers of 
this guideLine. 

- 

Cornmittee: 
This attribute 
refers to the 
cornmittee 
member' s 
names and 
designation. 

Optional? 

Mandatory 

Mandatory 

- 

Mandatory 

- -- - 

~ t k i b u t e  Type 
12. Private for Profit Organization 
13. Private non profit organization 
14. Private non profit research organization 
1 5. Professional Association 
16. Public for profit organization 
17. StatdLocal govemment agency [Non US: 
1 8. S t a teLod  govemment agency WS] 

Free entry text based. 

Free entry text based. 

Free entry text based. 



7. Presen ration 

The seventh entiîy refers to the sensory manifestation of the information. (Starren, 

Johnson, 2000) There is currently research on different ways to represent and present 

guidelines so that they can be integrated înto work fIow (see Forms of Representation in 

the Result Sections). As guidelines become more and more specific to their presentation, 

it is important to distinguish them on this basis. One of the many desires of guidelines is 

that they are user fîiendly. Other foms of presentation other than the conventional text- 

based guideline could aid in this endeavour. 

Table 8: Presentation Entity 

En tity 

Presentation 

Relations  hi^ 

1 : 1 to the List 
entity. 

, 1 : 1 to the Graph 

Attribute 

List: 
(S tarren, Johnson, 
2000) 

This attribute refers to 
items, Spically 
textual, arranged in a 
uni-dimensional 
sequence. 

Table: 
(S tarren, Johnson, 
2000) 

This 2ttribute refers to 
the items arranged in 
an n-dimensional grid. 
Column and row 
location conveys 
information. 

Optional? 

Optional 

Optional 

Attribute ~ ~ i e  
**Sec the List 
Entiw for 
Details** 

Option box: 
Yes/No choice. 

**See the G r a ~ h  



Relations hip 
entiîy. 

I : 1 to the Icon 
entiîy.. 

1 : 1 to the 
Generated Text 
entity. 

Attribute 
(S tarren, Johnson, 
2000) 

This attribute refers to 
spatial arrangement of 
points, lines, and 
labels that convey 
information. 

Icon: 
(S tarren, JO hnson, 
2000) 

This attribute refers to 
small stylized pictorial 
symbols. 

Generated Text: 
(S tarren, Johnson, 
2000) 

This attnbute refers to 
the computerized 
creation of text f?om 
coded data, 

Optional? 

Optional 

Optional 

Ath-ibute Type 
Entity for 
Details** 

**See the Icon 
Entity for 
Details*" 

**See the 
Generated Text 
Entiiy for 
Details** 



8. List 

The eight entitj efers to items th 

77 

at are typicaily textuai and manged in a uni-dimensional 

sequence, (Starren, Johnson, 2000) 

Table 9: List Entity 

Attribute 

Type: 
This attribute 
refers to the list 
type of the 
guideline 
presentation, 

i 

Entity 

List 

Op tional? 

1. Simple List: al1 items at same iogical 
level, sequence may convey informatior 

2. Nested List: items may contain sublists 
with additional information, 

Attribute Type 

Mandatory Choice of the following; Drop down list 
with multiple choices. (Starren, 
Johnson, 2000) 



9. Graph 

The nuith entity refers to spatial arrangement of points, lines, and labels that convey 

information. (Starren, Johnson, 2000) 

Table 10: Graph Entity 

Attribute 

Type: 
This attribute 
refers to the list 
type of the 
guideline 
presentation. 

Mandatory 

Attribute Type 

Choice of the following; Drop d o m  list with 
multiple choices. (Starren, Johnson, 2000) 

1. Simple Chart: Location of points and lines 
with respect to axes conveys information- 

2,  Sirnule Chart - Annotated Temdate: 
Labels and icons overlaid on schernatic 
background graphic. Location on ternplate 
conveys information. 

3. Confi--al Chart: Creates a "shape," 
Explicit display of configural data relation: 
through emergent features. 

4. Confimal Chart - Configural Icon: 
Alterations (shape, color, etc.) of icon 
convey information. 

5.  Gravh Notation: Nodes connected by 
edges. Information conveyed by labels am 
by topology of connections. 

6. Graph Notation - Annotated Graph: 
Information about nodes conveyed by 
adding icons or symbols to nodes. 



IO. Icon 

The tenth entity refers to small stylized pictorial symbols. (Starren, Johnson, 2000) 

Table 11: Icon Entity 

Attribute 

Type: 
This attribute referz 
to the Icon type of 
the guideline 
presentation. 

Optional? 

Mandatory 

Attribute Type 

Choice of the following; Drop down Iist with 
multiple choices. (Starren, JO hnson, 2000) 

1. Atomic Icon: Each icon has unique 
meaning independent of context 

2- Atomic Icon - Annotated Tem~late: 
Atomic-Icons overlaid on schernatic 
background graphic. Location on template 
conveys information. 

3. Atomic Icon - Confimal Icon: Alterations 
(shape, color, etc) of icon convey 
information. 

4. Atomic Icon - Amotated Gravh: 
Information about nodes conveyed by 
adding icons or syrnbok to nodes. 

5. Iconic Lanaiaee: Visual languages where 
each sentence is a spatial arrangement of 
icons- 

6 .  Iconic Lanqiage - Notational Text: 
Sentences contain icons, abbreviations and 
conventional text. 



I l ,  Generated Text 

The eleventh entity refers to the cornputerized creation of  text fiom coded data. (Starren, 

Johnson, 2000) 

Table 12: Generated Text Entity 

Entitv f Attribute 

Generated 
Text 

Type: 
This attribute 
refers to the 
generated text 
type of the 
guidelîne 
presentation. 

Optional? 

1. Full-Text Naturd Languace Generation: 
Generation of complete and "natural- 
sounding" sentences and paragraphs . 

Attribute Type 

Mandatory 

2. Notational Text: Sentences contain icons, 
abbreviations and conventional text. 

Choice of the following; Drop d o m  list 
with multiple choices. (Starren, Johnson, 
2000) 



Numerical Representation According to Figure 1 

Figure 1 could potentially be numerically coded so that one could map an application 

problem, such as a clinical case, to the guideline taxonomy. With this feature, one would 

then have the ability to reû5eve guideline(s) to apply to that case. This would fürther mean 

that the computer would "abstract" a clinical case with respect to the guideline taxonomy, 

ancl then retrieve guideline(s) that apply (with respect to some defined measure of 

sirnilarity). This computer supported numerical representation would accomplish the 

difficult task of guarding a human user against thuiking that he or she uses the latest 

guideline when in fact the guideline has been updated. The emphasis here would not be 

on creating a catch-al1 representations for guidelines on computers, but on mapping a 

problern case accurately enough to the purpose or capabilities of guidelines to find a match 

that can fürther be analyzed by a human. Please see Figure 2 for illustration. 



Taxonomy 

0 M ~ P  

I 

Patient 
A 

Guideline 
Case 
(Record) 

+ 

2) Match Match Case with Guideline 
by similarïcy masure 

C7,10S21.51RAI 1,15,19 

m11......mm..m.....mm~mm. .) 
R P ~ ' * ~ R P ~  

'~srn~~~r?EU?g? 

Map of Patient 
Record onto guideline 

taxonomy 

-- - 

Set of guidelines thrit meet sirrrilaris. criterion 
for review by user. 

Map of Guideline 
Record onto guideline 
taxonorny 

The retrieved 
guidelines could be in 
different format, 
Al1 that counts is the 
similarity of their 
content. 

Figure 2: Guideihe Mapping, Matching and Retrieval 
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Several attributes within the entities of Figure 1 are fiee text-based, others have specific 

choices that the user can select. These include the following: 

Category - Category 

Specialty - Specialty 

Recommendation - Audience 

Recommendation - Population - age 

Recommendation - Population - gender 

Recornmendation - Guideline Support - Review methodology 

Recommendation - Developer - Spe 

Recommendation - Presentation - List 

Recommendation - Presentation - table 

Recommendation - Presentation - graph 

Recommendation - Presentation - icon 

Recommendation - Presentation - generated text 

The boId letters in this list can be used for alphanumeric representation of the guideline. 

Each of the above attributes has a nurnber of specific choices. These choices have been 

numbered and can be found above within the "Description of the Frarnework." Table 13 

condenses this information. 



Table 13: Alphanumeric Representation of the Taxonomy 

Entity Abbreviation Numbered Choices 

RSm 

If RPt is present in the 

coding then there is a 

table, if it is not then 

there is not a table. 

We can now use Table 13 to map a guideline to the taxonomy. 

For example the alphanumeric code: c ~ ~ ~ ~ s ~ ~ ~ ~ u ~  1 . 1 5 * 1 9 ~ ~ a 5 * 6 ~ g 2 ~ ~ m 2 ~ t 2 ~ g t '  

This code would translate into: 



Table 14: Mapping Guideline to Taxonomy 
- - 

Code 
c7-l0 

Translation 
Category: ~revention and Screening 

Specialty: Fetd and Materna1 Medicine and 
Pediatric 

The Recommended audience for the guideline is: 
Patients, Physicians and Public Health Deparîments 

The Recommended Population Age group is: 
Adolescent and Adults 

The Recommended Population Gender that the 
guideline applies to is Fernale. 

The Recomrnendation's support is fiom evidence of 
at least one RCT. 

The organization type that developed this güideline 
is an Acadernic Institution. 

The presentation of the guideline is in the form of 
generated text (full-text natural language 
generation) . 



86 

CHAPTER 5: DISCUSSION 

This taxonomy was created based on relevant research in the field but independent of other 

initiatives. Literature searches one year ago did not reveal several state of the art projects 

such as the Guideline Elements Model (GEM). These new developments give gea t  

opportunity to assess the work presented here. A cornparison will be made between this 

taxonomy for guidelines of healthcare and GEM. The authors of the GEM used XML 

(Extensible Markup Language) to represent their classification system. First a description 

of GEM will be presented. Secondly a description of XML in the context of a guideline 

will be described. Thirdly, similarities and differences between the two models will be 

discussed. Several other initiatives related to this field are also undenvay- Fourthly, a few 

of these initiatives will be presented, Ideas for improving the taxonomy based on the 

cornparison to GEM and other projects will conclude this section. 

Guideline Element Model Description 

Shifban, Karras, Agrawal, Chen, Marenco & Nath (2000) sought to develop a guideline 

document model that included a sufficiently broad set of concepts to be usefùl throughout 

the guideline life cycle. This work was supported by a gant  fiom the Nationd Library of 

Medicine and a gant  eom the National Institute of Standards and Advanced Technology. 

The authors of this work consist of a group of medical doctors with affiliations to Yale 

University, New Haven, Connecticut. 

The Guideline Element Model (GEM) was constructed for the same reasons our taxonomy 

was created. However, particdar emphasis was placed on developing a model to %etter 
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represent the heterogeneous knowledge contained in practice guidelines." (Shiffinan et al., 

2000) Extensible Markup Language (XML) was used to represent the constructs of the 

fiamework. XML helped to make the GEM a flexible, comprehensible, shareable and 

reusable knowledge representation that can both be read by hurnans and processed by 

comput ers, 

GEM was derived Erom extensive literature review using the Institute of Medicine's 

Guideline Appraisal Instrument for assessing clinical guidelines, the National Guideline 

Clearinghouse, and the augmented decision table mode1 (concepts for irnplementing 

guidelines fiom a variety of sources, those that have multiple topics, and those using 

evidence based and consensus methodologies). 

Extensible Markup Language (XKL) 

XML is a meta-language that is used to describe other languages. Tt is similar to HTML 

(hypertext markup Ianguage) in that one would code, markup or highlight the document 

for mapping and retrieval for use on the World Wide Web. However, HTML has a 

predefined markup system while XML does not. HTML has tag semantics that are fixed. 

XML provides the capability to define the tags and the structural relationships between 

them. (Walsh, 1998) Therefore, XML is flexible and can be custornized to suit the 

application. (World Wide Web Consortium's XML Special Interest Group, 2000) 
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XML is a language used to markup stnictured ùiforrnation. Structured information 

includes both content and the role that the content plays. XML identifies the structure in 

documents. (Walsh, 1998) 

Cornparison between the Taxonomy and GEM 

The taxonomy presented in this thesis has 35 attributes that one would use to help 

structure and define the guideline. The GEM's hierarchy include over 100 elernents. Just 

by sheer number one could predict that the GEM's work is more comprehensive and 

inclusive than the work presented here. 

The hierarchy in both the GEM and this taxonomy begins with îhe guideline itself GEM 

breaks up the guideline into 9 equal entities (identity of the guideline, purpose, developer, 

intended audience, target population, method of development, testing, revision plan, and 

knowledge components). General'iy speaking, ail these areas are included in the 

c'Recornmendation" entity of the taxonomy proposed here. However, the GEM has 

included further attributes and constmcts to help define and structure the guideline even 

more. This certaidy makes the fiamework fm more specific but it also loses its simplicity. 

A classification system is more likely to be used if it is easily remembered and has ody 2- 

5 axes per level. GEM has greater than 10 axes at some IeveIs. Balance in the design is 

another attribute of a good taxonomy. Out of the 9 equal entities, there appears to be 

balance among 8 entities. However, the knowledge component entity is extensive 

therefore not making uiis an overall balanced structure. This may prove to be a 

disadvantage for a cornputer to search through the document efficiently. In addition to the 
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greater specificity of the GEM and the overall structure, five other major differences exist 

with the taxonomy proposed here. Table 15 gives an o v e ~ e w  of the sirnilarities and 

differences between the GEM and the taxonomy. A discussion of the major differences 

folIows. 

Table 15: Cornparison between GEM and the Proposed Taxonomy 

AU attributes that are 
specific to the Taxonorny 
Proposed here. 

Recommendation Entiiy: 
Resource Requirements 

Population Entity: 
Descriptions and 

Exceptions 

GuideZine Support Entiiy: 
Cornments 

AU attributes that are 
common to both GEM and 
the Taxonomy Proposed 
here. 

Catego ry 

Recommendation Entdy: 
Title 
Recommendation 
Adapted 
Reference 
Audience 

Population Entity: 
Age 
Gender 

Guideline Support Entity: 
Review Methodology 
References (Source 

documents) 
Time Period of Study 
Publication Date 
Revision Date 

Ail attributes that are 
specifxc to GEM. 

Recommendation: 
Rationale 
Objective 
Available Options 
Implementation S trategy 
Exceptions 
Health Care Setting 

Method of Developrnen t: 
Evidence Grading 
Specification and 

Quantification of 
Harm/B enefit 

Value Judgrnent 
Patient Preferences 
Cost Analysis 

Knowledge Component 
Action, Logic, Reason 

for recommendation 
Strength of 
Recomrnendation 



- 

AU attributes that are 
specific to the Taxonomy 
Proposed here. 

-- - - - 

Presen ta tio n En tity : 
List 
Table 
Graph 
Icon 
Generated Text 

AU attributes that are 
cornnion to both GEM and 
the Taxonomy Proposed 
here. 

AU attributes that are 
specific to GEM. 

Evidence Quality 
Cost 
Algorithm 

Testing.- 
Extemal Review 
Pilot Testing 

Revision: 
S cheduled Review 

Format: 
Paper 
Electronic 
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GEM (XML) Compared to the Proposed Taxonomy (Entitv Relationshi~ Model) 

The most obvious discrepancy is îhat the taxonomy presented here is using an entity 

relationship model to provide fkarnework for the taxonomy. GEM uses XML. The 

advantage of using the entity relationship model is that it can provide a forrn for a 

developer to fil1 in when designing a guideline. Although both frameworks provide 

information structural constructs to develop a quality guideline, the entity relationship 

mode1 can go a step M e r  by providing database designed form to enter the data. The 

entity relationship model can also be used on the World Wide Web. Currently the 

National Guideline Clearinghouse is using a database design. XML in essence takes a 

document and "tags" specific GEM designed details (title, user, purpose etc.). The 

document therefore remains intact. XML can then be used for searching and retrieving 

information fiom the document. 

A trained XML individual would "rnarkup" the guideline for the GEM model. There is a 

great possibility that many of these attributes will not be found within the document, In 

order to overcome this loss of information, a method of guideline authoring could be 

devised by the creators of GEM for the developer to use. 

Method of Development Axis 

In the taxonomy presented in this thesis, there are only a few attributes that relate to the 

methodology. They are found under the entity Guideline Support. The GEM has 

additional attributes such as cost analysis, benefits and harm, rating schemes and patient 

preferences. 



Knowledge Component Axis 

The knowledge components in GEM describe the actual recommendation in a lot more 

detail. The taxonomy presented in this paper identifies the recommendation but does not 

stnicture it. The GEM arranges the recommendation into action statements, certainty, 

strength, quality, value, sensi tivity, speci ficity, predictive value, algonthms and many 

more other identifiable attributes. It appears that in the GEM, the recommendation is the 

central key area of attention. This is quite possibly the best way to encourage uptake of 

the guideline. As was stated in the Background section, one of the major desires of 

guidehes is to have accurate and comprehensive evidence that will prove there will be a 

change to outcorne. 

Presentation of Guideline 

The taxonomy proposed here identifies in great detail different approaches for presenting 

guidelines. The advantage of this is so that a varie@ of users with diffenng technical 

expertise can identi% and use guidelines that suit their environment. The GEM does not 

identie modes of guideline presentation. Since guidelines are shared in a variety of 

formats and are not as ofien found in paper text form, it is important to identie and 

compare the presentation and representation of the guideline. As health care institutions 

become more technologically advanced, other forms of presenting guidelines can make the 

guideline user-friendly. 



Other Projects related to Clinical Practice Guidelines 

During the latter part of the year 2000, several projects related to clinîcal practice 

guidelines emerged and were presented at the American Medical Idormatics Association 

Conference. These projects will be described here to illustrate the growth and 

development in this field. HGML (hypertext guideline markup language) is similar to 

XML and can be used to translate existing documents into a machine-operable form. 

Three decision support systems, which integrate guidelines into the current cornputer 

operating systern in the organization, show great promise. An updated version of the 

Guideline Interchange Format (GLIF3) has recently been published. And finally, a 

proposed expansion and reconstruction of the National Guideline Clearinghouse (NGC) is 

in progress. 

Hypertext Guideline Markrrp Language (HGML) 

Most existing guidelines are in text format. They do not contain algonthms or easy ways 

to incorporate the guideline into a database system. The advantage of maintaining the 

guideline in its original text format helps to keep the integrity of the guideline and avoid 

possible ambiguity and misinterpretation. HGML seeks to be XML cornpliant, however, it 

is more specific to guideline representation. As in XML, tags are identified throughout the 

document (Hagerty, Pickens, Kulikowski, 2000) The difference here is that HGML has 

already specific tags identified such as recommendation and references. Therefore, 

HGML is an application of XML to guidelines. 



Decision Support Systems 

At the 2000 Annual Arnerican Medical Informatics Association (AMIA) conference, 

several papers were presented on decision support systems. The fist decision support 

systern hel ped to identi@ patients with community-acquired pneumonia who are eligible 

for a computerized pneumonia guideline. (Aronsiq, Haug, 2000) The guideline was 

integrated into the diagnostic tracking system. Therefore, the patient statistics and 

laboratory results are used to heIp compute the probability of the patient having 

pneurnonia based on twenty clinical variables. However, it still remains the clinician's 

responsibility to initiate the computerized evaluations and fùrthermore the clinician is still 

ultimately responsible for ident img the eligible patients. During this 9 week study, the 

probability of pneumonia was computed on 4,36 1 patients. At the 95% sensitivity level 

894 patients were incorrectly classified as pneumonia patients and also 6 pneumonia 

patients were incorrect1 y identi fied as being pneumonia-free. (Aronsky, Haug, 2000) 

Despite the fact that this system is not perfect, it does help alert physicians on possible 

pneurnonia cases. The next step wodd be to integrate computerized processes in 

providing care to those pneurnonia patients based on a quality guideline for treatment. 

=Serve is a program that looks at a patient's vaccination history and projects 

recommendations of vaccinations that are due and produces a forecasting schedule. 

(Miller, Frawley, Sayward, 2000) This group of researchers faced several challenges when 

installing this program into 75 sites within the US Indian Health Services. The challenges 

included local customization dernands due tu practice preferences within the 75 sites, 

accommodation of different local hardware and software environments, and incorporation 
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of national recommendation changes. To solve some of these problems, the authors are 

Iooking at an alternative approach to dissemination, which would be to run IMM/Serve at 

a single central location and have al1 the sites access the central location remotely via the 

Internet- (Miller et al., 2000) 

The final project involves cornputer-assisted instruction (CAI). CAI is thought to enhance 

learning by custom designing the information displayed based on the individual's needs. 

@dl,  Mangione, 2000) Bell and Mangione (2000) have constmcted a web-based 

instruction system called SAGE (Self-study Acceleration with Graphic Evidence). SAGE 

was created to teach knowledge important for care after myocardial infarction. The 

program features a pre-test and an oveniew that coordinates studying resouces for a set of 

learning objectives. Afier taking the pre-test the 79 resident users, on average, accessed 

less than half of the guideline passages and very liîtle graphic evidence. The authors 

believe that m e r  research is needed to leam how to motivate workers more through self- 

study and to integrate this information into clinical practice. (Bell, Mangione, 2000) 

GUF3 

The Guideline Interchange Format (GLIF), a language for structured representation of 

guidelines, was introduced earlier in this thesis. It has gone through several changes in the 

past year. GLIF3 is the latest and newest version. GLIF3 now allows for guideline coding 

at three levels: a conceptual flowchart, a comptable specification that cm be verified for 

logical consistency and compieteness, and a specification that can be integrated into 

informational systems. (Peleg, Boxwala, Ogunyerni, Zeng, Tu, Lacson, Bernstam, Mork, 
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Ohno-Machado, Shortliffe, Greenes, 2000) GLIF3 is to support guidelines that differ in 

four major ways: medical purposes, intended uses, intended users, and utilization sites. 

Additionally, the authors are creating macros within these specifications. These macros 

are similar to the attributes in the taxonomy presented in this thesis. However, there are 

two major disadvantages to GLIF3. One is that this method involves extensive expert 

encoding in a formal language. Second is that GLIF does not maintain the relationship of 

the procedural component to the original published document. (Hagerty, Pickens, 

Kulikowski, 2000) 

National Guideiine Clearinghouse 

The National Guideline Clearinghouse (NGC) has been previously mentioned throughout 

this paper. The database went online to the public in January 1999 with over 260 

guidelines. It has grown to contain over 700 guidelines as of March 2000. A group of 

researchers are currently analysing the infrastructure of NGC to improve upon it. They 

have found several new ways to improve the design. They have added several sub-axis: 

"usage mode" which refers to implementation, "encounters" which refers to when one 

would retrieve the information, "settingi' which refers to clinical facility, "time M e "  

which refers to whether the condition is within emergency, acute or chronic purposes, 

Yormat" which refers to the guideline representation language, "distribution by originator" 

which refers to where the guideline is published, and "computability" which refers to 

implementation and retrieval. (Bemstam, Ash, Peleg, Tu, Boxwala, Mork, Shortliffe, 

Greenes, 2000) These are al1 significant proposed improvements to the current database. 

The most significant addition to NGC is the format. We cal1 it "Presentation" in our 
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taxonomy. The National Guideline Clearinghouse is on its way to becoming a widely used 

system. 

Improvements on Taxonomy 

In retrospect and after careful consideration of al1 the new research in the field, there are 

several areas in which this taxonomy can be improved. 

Entity Reiationship Diagram 

The entity relationship diagram was used to design this taxonomy. It was additionally 

thought to be more conducive to a database design. Perhaps either XML (used in GEM) 

or, HGML are more appropnate for guideline classification and reîrïeval. The reason 

being that by "'tagging" the Somat ion  in the guideline document, the original text is kept 

intact. This will help maintain the integrity and clarity of the document while allowing the 

user to speci* specific areas in the guideline. Addiîionally, XML and HGML are 

conducive to a central web-based semer. 

FIexzXIbii& and Adaptation 

Within the axes of this taxonomy it is possible to have many more attributes. The bwefit 

of an entiîy relationship diagram is that it is fairly simple to add attributes. For instance, 

the Population Entity could actually have more atîributes than just "age", "gender", and 

"description and exception." It could be possible to locally adapt this entity to contain 

more attributes such as ''ethnicity" or even Wood-type." Ody the main population 

dimensions of a medical population were included here. Other dimensions, such as 
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"etbnicity" were not found in any of the research. It is therefore recommended that these 

attributes be added after fùrther findings or local adaptation. 

Despite the ease of entering new attributes into this taxonomy, creating new entities could 

be more challenging. One would have to restructure the entire design based on 

relationships and cardinality between the entities. 

Adapting guidelines to local circumstances and cases is just as important as adapting this 

taxonomy. Potentially, other cultures may either run their hedth care system differently or 

have differing requirements. As stated above, it is relatively easy to add new attributes to 

help d&e the entities to local specifications. 

Language 

One of the most significant obstacles within the guideline field is the Iack of a 

standardized language. As was shown earlier, our taxonomy used the word "Presentation" 

while the National Guideline Clearinghouse used the word "Formaty7 to describe an entity. 

Agreement and clear definitions of what is meant by the entities and attributes is 

fundamental for any taxonomy to function appropriately. A M e r  suggestion would be to 

use SNOMED CT (Systernatized Nomenclature of Human MEDicine for Clhical Tems) 

for defining the medical conditions. SNOMED RT (Systematized Nomenclature of 

Human MEDicine Reference Temiinology) will facilitate the health care field's transition 

fÎom paper records to electronic records. Perhaps many o f  the attributes in this taxonomy 

could f d  under these two nomenclatures. It will create an international approach for 
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computerizing scientific terms that al1 health care professionals c m  use for management of 

patient records and medical communication. (SNOMED International Authorïty, 2000) 

Evolution of the Taxonomy 

Any mode1 created for the purpose of classifying guidelines would require consistent 

monitoring, updating and reviewing. A well reco-gîzed group throughout the world could 

take on this challenge, retrieve feedback fkom several agencies world wide, and develop a 

cornprehensive system. Several groups are working on this same project. If a 

collaborative approach took place, perhaps the classification system will be more widely 

used and accepted. The creator of the model would have to monitor the system, and 

update it every time a new guideline has been authored according to some standardized 

policy. The model would also have to be reviewed continually for new ways of enabling 

uptake and accessibility of the guidelines. 



CaAPTER 6: SUMMARY AND CONCLUSIONS 

There are many advantages and uses for practice guidelines. If we c m  ensure that the 

guidelines are of superior quality, using appropriate standards in methodology, and that 

they are current up-dated versions, there is then opportunity to use them as a shared 

resource both nationally and internationally. There are a number of difficulties in 

achieving this; however a taxonomy would enhance and support uptake by users of these 

guidelines. An appropriate taxonomy is a prerequisite to consistent development, 

representation and dissemination of guidelines, particularly when integrated with a 

computer based information systems. There are already multitudes of guidelines on the 

Intemet. If the guidelines are organized according to the taxonomy, there will be greater 

ease for users to find and accept what they are looking for. 

This thesis presented a taxonomy for guidelines of healthcare. It was created to assist and 

support guideline accessibility, authoring, development, dissemination and update. A 

recent surge in research related to this field has been reviewed and compared to the 

taxonomy proposed here. 

The methods and procedures used in designing the taxonomy included extensive literature 

review fiom the intemet, library resources and ProGuide to help develop the principles 

that should, and should not be, represented in the taxonomy. The fbmework was 

formulated, using an Entity-Relationship model, and then underwent numerous revisions 

based on further literature review. A final analysis between the proposed taxonomy and 

other recent advancements in the field concluded the work. 
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The taxonomy features 35 attributes within 9 entities. Relationships and cardinality were 

identified between the entities. It is believed that the most signifiant demands for a 

quality guideline were acknowledged and integrated into this system, 

When this project began, there were no other known published initiatives directed at 

systematizing and logically representing guidelines. This thesis identified the context of 

guidelines and specifically described a format for guideline representation. Developers 

can use the taxonomy to help them author quality guidelines. Disseminators can use the 

taxonomy to produce a web-based publication of the guidelines. And implementers can 

use the information to assist them in applying the recommendations to their specific health 

care setîing, 

The taxonomy presented here was compared to the Guideline Elements Mode1 (GEM). 

Most of the attributes withui the taxonomy can be found within GEM. However, the 

taxonomy presented here is much more specific regarding the presentation and format of 

the guideline. This information can prove to be especially useful to the irnplementers of 

guidelines. GEM excelled at the ffiowledge Components and Method Development of 

the guideline. GEM appears to be a comprehensive effort at establishing a clear, flexible 

and shareable representation. 

Other initiatives are underway in the field to collect and disseminate quality guidelines. 

However, it was noticed that these initiatives (National Guideline Clearinghouse and the 

Canadian Medical Association) do not have a specific foxmat for authors to submit 
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guidelines. The taxonomy could lend itself to creating detailed inclusion criteria for 

guidelines based on the required attributes. 

Several key areas for improving this taxonomy were identified in the thesis. These areas 

include using XML or HGML to structure the taxonomy instead of the Entity Relationship 

model; allowing for flexibility and adaptation of the taxonomy locally by adding new 

attributes; standardizing the language used within the taxonorny; and building in a way for 

the taxonomy to evolve and continually be updated and maintained. 

The intention of the taxonomy was to meet the needs of dl stakeholders involved in the 

guideline lifecycle. It is clear fkom the research, and the popularîty of guidelines, that a 

taxonomy is a necessity. There are many projects undenvay to build this ~Iassification 

system. Perhaps b y uniting these projects internationally, a stmchued, standardized 

representation can be constnicted and shared throughout the world. 
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