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Hiking the Path to Semantic 
Interoperability: Interesting Sites along 

the Way 
 

Judith J. Warren, PhD, RN, BC, FAAN, FACMI 
Susan A. Matney, PhDc, RN, FAAN 

 



Interoperability Definition   
 The ability of two or more Health Information 

Technology systems or elements to exchange 
information and to use the information that 
has been exchanged.  
 
 

   
HIMSS Dictionary, 2nd Edition. 



Concept SNOMED CT Code 

Skin Color 364533002 

cyanotic 119419001 

flushed 248213001 

jaundiced 18165001 

Evidence 
Based 

Guidelines 

select p.name_full_formatted from 
clinical_event ce, person p 
plan ce where ce.event_title_text = "Skin 
Color" and ce.result_val = "Cyanotic“ 
join p where p.person_id = ce.person_id  
order by ce.active_status_dt_tm, 
p.name_full_formatted  
go 

 
The Model 

Developed by Judith Warren, 
jwarren2@kumc.edu  
Susan Matney, 
samatney@mmm.com  

Use Case 
HL7 Domain Analysis 
Model for Pressure 
Ulcer Prevention 

Mapping to 
Standard 
Terminology 

Design and build 
user interface 

Build data 
element Tie terminology to 

value set 

Relational database 
structure that holds 
information 

Query 
for 
data 

Query 
retrieved 

Develop evidence 
based guidelines Conduct 

research 

QDM 

mailto:jwarren2@kumc.edu
mailto:samatney@mmm.com


Knowledge 
Conduct research 
 
 
Engage domain experts 
 
 
Develop evidence based guidelines Evidence 

Based 
Guidelines 





Models give us a template that guides us in constructing 
a system. 
If you want to make a building you first make a blueprint 
of the building to make, in the same way you should 
make a model of the system you want to make.  
Models help us visualize a system at different levels of 
abstraction, this makes it easier to manage complexity 
and to understand the system. 
Provides the framework for interoperability 

Why Do We Model? 



Research 
Subject matter experts were asked 
to provide source materials for use 
in informing the DAM. 
Source materials include existing 
models, data dictionaries, works in 
progress, email threads, and other 
references. 
The source material is analyzed to 
discover behavioral or structural 
requirements. 
One-on-one dialog between the 
DAM analyst and the submitter of 
source material help to improve 
understanding and implications for 
the DAM. 



Evidence-based Practice as Knowledge 
Management (KM) 

Strategies of KM used in designing EHR 
functionality 

Searching the literature and regulations for best 
practices and quality metrics 
Documentation of selected information and 
knowledge 

Deconstructing evidence and quality metrics 
Documentation strategies designed 
Clinical decision support implemented 



Model Insights gained from research are 
used to adjust or confirm the 
DAM. 
Functional scope is reflected in a 
Use Case diagram.   
Activity control and information 
flows are reflected in Activity 
diagrams. 
Information requirements are 
reflected in Class diagrams. 
Questions and open issues 
related to modeling are noted for 
use in model review.   

 



Revise 
The peer review comments create an 
improved understanding of 
requirements. 
Comments also reveal difficulty in 
understanding the model. 
The model is revised to reflect the 
improved understanding or to make the 
model content more comprehensible. 
The revised model is then used during 
analysis of additional input. 



HDF- Domain Analysis Overview  
 act 3: Domain Analysis Ov erv iew

Analyze Business 
Context

(from 3.4.1 Business Context Analysis)

Analyze Use 
Cases

(from 3.4.2 Use Case Analysis)

Analyze Process Flow

(from 3.4.3 Process Analysis)

Analyze Information Exchanged

(from 3.4.4 Information Analysis)

Analyze Business Rules

(from 3.4.5 Business Rules Analysis)

Story board

(from 3.7 Artifacts)

Use Case Analysis

(from 3.7 Artifacts)

Process Flow

(from 3.7 Artifacts)

Information Model (Analysis)

(from 3.7 Artifacts)

Glossary

(from 3.7 Artifacts)

 

«optional»
Business Rules Description

(from 3.7 Artifacts)

Business Trigger Analysis

(from 3.7 Artifacts)

DAM Approv al

Publish DAM

Project
Approved

Business 
Requirements

«outcome»«outcome»

Source: HDF_1.5.doc, page 37  

Last updated: 2011-02-09 







Class: Skin Color 



Definitions and Codes 
normal for ethnic group 

Normally, the skin is a uniform whitish-pink or brown color, depending 
upon the patient's race. This normal finding indicates that the color of 
the patient's skin is normal or natural for ethnic group. This normal 
finding indicates that the color of the patient's skin is normal or natural 
for ethnic group 
Vocabulary: { SNOMED CT: skin normal color (finding) (297952003) 

cyanotic 
Cyanosis is a dusky blue appearance of the fingers, lips or mucous 
membranes, and is abnormal in both light-and dark-skinned individuals. 
Cyanosis occurs when there is greater than 5 g/dL of deoxygenated 
hemoglobin in the blood. The earlobes, lower eyelids, lips, oral mucosa, 
nail beds, and palmar and plantar surfaces may be especially cyanotic. 
Dark-skinned individuals have an ashen-gray to pale tint, and the lips 
and tongue are good indicators of cyanosis 
Vocabulary: { SNOMED CT: cyanosis of skin (finding) (119419001) } 



Definitions and Codes 
flushed 

Sustained bright red or pink coloration in light-skinned individuals is 
abnormal. Dark-skinned individuals may have no underlying 
change in coloration. This may occur because  of dilated superficial 
blood vessels, increased blood flow, febrile states, local 
inflammatory  conditions, or excessive alcohol intake. 
Vocabulary: { SNOMED CT: flushed complexion (finding) 
(248213001) } 

jaundiced 
Jaundice is a yellow-green to orange cast or coloration of the skin, 
sclera, mucous membranes, fingernails, and palmar or plantar 
surfaces in the light-skinned and may appear as yellow staining in 
the sclera, hard palate, and palmar or plantar surfaces in dark-
skinned individuals. Jaundice is caused by an increased serum 
bilirubin level of greater than 2 mg/dL associated with liver disease 
or hemolytic disease. This is an abnormal finding.  
Vocabulary: { SNOMED CT: jaundice (finding) (18165001) } 

 
 



Definitions and Codes 
mottled 

Patchy areas of white and darker pigmentation on the skin is abnormal.  
Vocabulary: { SNOMED CT: mottling of skin (finding) (406128001) } 

pale 
A pale cast to the skin that may be most evident in the face, mucous 
membranes, lips and nail beds is abnormal in light-skinned individuals. A 
yellowish-brown to ashen-gray cast to the skin along with pale or gray lips, 
mucous membranes, and nail beds is abnormal in dark-skinned individuals. 
Pallor is due to decreased visibility of the normal oxyhemoglobin. This can 
occur when the patient has decreased blood flow in the superficial vessels, 
as in shock or syncope, or when there is a decreased amount of serum 
oxyhemoglobin, as in anemia.  
Vocabulary: { SNOMED CT: pale - symptom (finding) (267029006) } 

ashen 
A grayish cast to the skin is abnormal. A grayish cast may be associated with 
chronic anemia.  
Vocabulary: { SNOMED CT: not found } 
Comment = Note: Dusky may be a synonym for ashen. dusky discoloration 
of skin (445394005) 



Design the Form 



10% Look  
(visuals, layout, colors, etc.) 

30% Feel 
(menus, buttons, controls, etc.) 

60% User Task Goals 
(workflow, navigation, objects 
and relationships, etc.) 

Adapted from “Common User Access Guide to User Interface Design”, copyright 1991 IBM 



http://www.pearsonhighered.com/educator/academic/product/0,3110,0321537351,00.html


Build the Question and Response Values 

297952003 

119419001 
248213001 

18165001 
267029006 
406128001 

445394005 



Tools Tie Values to Tables:  
Data Can Be Stored and Queried 

Data Element 



Query for Reports 
select p.name_full_formatted 
from clinical_event, person p 
plan where ce.event_title_text 
= "Skin Color" and result_val = 
"Cyanotic“ 
join p where p.person_id = 
person_id  
order by active_status_dt_tm, 
p.name_full_formatted  
go 
 



NQF’s Health Information Framework 





Concept SNOMED CT Code 

Skin Color 364533002 

cyanotic 119419001 

flushed 248213001 

jaundiced 18165001 

Evidence 
Based 

Guidelines 

select p.name_full_formatted from 
clinical_event ce, person p 
plan ce where ce.event_title_text = "Skin 
Color" and ce.result_val = "Cyanotic“ 
join p where p.person_id = ce.person_id  
order by ce.active_status_dt_tm, 
p.name_full_formatted  
go 

 
The Model 

Developed by Judith Warren, 
jwarren2@kumc.edu  
Susan Matney, 
samatney@mmm.com  

Use Case 
HL7 Domain Analysis 
Model for Pressure 
Ulcer Prevention 

Mapping to 
Standard 
Terminology 

Design and build 
user interface 

Build data 
element Tie terminology to 

value set 

Relational database 
structure that holds 
information 

Query 
for 
data 

Query 
retrieved 

Develop evidence 
based guidelines Conduct 

research 

QDM 

mailto:jwarren2@kumc.edu
mailto:samatney@mmm.com


A Method Begins with a Single Step 
Takes a team 
Team members can 
join along the path 
The path is iterative 
The path leads to the 
Emerald City 

aka Semantic 
Interoperability 



Questions 

jwarren2@kumc.edu and samatney@mmm.com  
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