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Evaluation of Knowledge Model for a Hypertension Management CDSS
Using a Standard-based Knowledge Authoring Tool
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Abstract

Objective: For the development of interoperable and sharable knowledge-based clinical decision support systems, it is impor-
tant to evaluate the appropriateness of knowledge in each phase. In this study, an evaluation of early phase's knowledge
model for hypertension management was conducted to develop a more precise and useful knowledge model. Methods: The
knowledge model for hypertension management based on JNC7 was modeled using a knowledge representation tool based on
SAGE. Two physicians were involved in evaluating the process of the knowledge model. They reviewed 36 scenarios and
made recommendations based on the knowledge model. These recommendations were compared with those derived from the
model. Results: Eight algorithms and 223 evidence statements were included in the knowledge model. The concordance rate
of the recommendations between the physicians and the model for the goal BP were 61% and 93% by the respective
physicians. Six scenarios showed low proficiency and efficiency for drug recommendation. Two refinements of the knowledge
model were made based on the results. Conclusion: The evaluation process of the knowledge model in the early phase pro-
vides more precise and useful knowledge model in the next. (Journal of Korean Sociefy of Medical Informafics
15—4, 445-453, 2009)
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Table 1. Comparison between a few knowledge representation tools
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Figure 1. Process for evaluation of knowledge model
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Table 2. Example of proficiency and efficiency

Score

Thiazide
DHP-CCB
NDHP-CCB
BB

ACEi

ARB

Proficiency (%)
Efficiency (%)

Senario 1

1
1
0
0
1
1

23 (67%)
316 (50%)

DHP-CCB: dihydropyridine calcium channel blocker,

NDHP-CCB: non

dihydropyridine calcium channel blocker, BB: beta blocker, ACEi: angio-

tensin converting enzyme inhibitor, AR

INSTANCE BROWSER

For Class: Activity_Graph

AN ¥ e
# 00_HT management CPG

@ 01_HT Drug Choice

& 02_Check recommendable medication

label

# 03_Check removal of current mx
#® 04_Check Side effect

® 05_Recommend FIU

® 06_Check lab test

& 07_Check Lifestyle pattern

B: angiotensin Il receptor blocker
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00_HT management CPG (instance of Activity_Gr... |:||§|rg|

Label

Description

| 00_HT management CPG

Check for blood pressure of patient, and
recommend one or two therapies as

Start p. .:’:. “ " appropriate.
Steps
. Start for
15 there
hypertension
medicalion » azuﬂsi,
Context theice / \M
D anage
tikelonl Startfor primary HT nd
manage CPG cause,
Action t \ \ Refer
Chetk HT Drug Fiu
LabFiu recommend Choice recommencd
hysician
e Figure 2. An Activity graph spe-
resuits e s .
J cifying hypertension ma-
Finish for nagement to decision-
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kg Recommend support opportunities in
manage Flyesi the main clinical work-
CPG

flow
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text, decision, action, route ;= =5 ARE-5t] ¥ &
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Evidence Statement Z2] A% 7/|E Fxlo] W& &
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@ e FA 555 1te 571 BA(compelling
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Evidence Statementol] 7 2]¥ 7o) s gk}l Al
Age A AFE Add F UEE A AT
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J o] 3+ Th(Fig. 4).
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Angina is a Compelling Indication of beta-Blockin... @@@

Label Qualifier A 7’:‘ LR 2
Angina is a compelling indication of BB © Compeling

conditions et ": ’. ¢ intervention A ":‘ ¢ L2
@ Angina © beta-Blocking agent (product) [SNOMED---
Statement Subject A ;’:‘ .’ ¢ Strength Of Evidence Ve @ @

© Hypenrtensive disorder, systemic arterial ICSI grade 3 conclusion grade

Relationship Type P

© Compelling Indication

Figure 3. An instance of a Evidence Statement encoded 'In the
hypertension management, presence of angina is a
compelling indication for beta blocking agent.'
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Table 3. Proficiency and efficiency scores for each scenarios

Proficiency (%) Efficiency (%)

No
Expert 1 Expert 2 Expert 1 Expert 2

1 0 100 17 67
2 100 100 33 100
3 0 100 0 67
4 50 100 33 100
5 0 50 17 33
6 100 100 33 33
7 100 0 17 17
8 0 100 0 17
9 50 100 33 33
10 100 100 33 33
11 100 100 33 33
12 100 100 33 50
13 100 67 17 50
14 100 100 33 33
15 100 100 67 33
16 50 0 33 17
17 100 100 50 33
18 100 100 33 50
19 100 100 17 33
20 100 100 67 67
21 100 100 33 33
22 0 0 17 0
23 50 0 33 17
24 100 0 17 0
25 50 67 33 50
26 67 75 50 67
27 100 100 17 17
28 100 100 17 17
29 50 0 33 17
30 0 50 0 33
31 100 0 50 0
32 100 —100 67 17
33 100 100 17 67
34 0 50 0 33
35 100 100 17 33
36 100 100 17 33
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