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SNOMED CT in the EHR
for clinicians
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● Background

● Clinicians, Clinical Data, and SNOMED CT

○ A clinically focused language

○ Meaningful view of data

○ Easy and accurate documentation

○ Support research and decision making

(Wednesday)
February 1

Outline
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Evolution of Clinical Documentation
From Paper to Machine
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Data Requirements

Clinical 
experience

No data 
requirements

Predictive 
medicine

Access to 
published 

papers

Evidence based 
medicine

Best 
practice 

guidelines

Personalised 
medicine

Treatment 
tailored 

for patient

Evolution of Clinical Practice
From Generalized to Personalized Medicine
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Clinicians, Clinical Data, 
and SNOMED CT
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Clinician

Clinicians and SNOMED CT

We want the right data to 
be available at the right 
time and the right placeWe want clinical 

documentation to be fast, 
easy and accurate 

We want to record 
clinical details using a 

clinically-focused language

We want to be able to use 
data to support clinical 

research and decision making
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Clinician

SNOMED CT for Clinicians

We want the right data to 
be available at the right 
time and the right placeWe want clinical 

documentation to be fast, 
easy and accurate 

We want to record 
clinical details using a 

clinically-focused language

We want to be able to use 
data to support clinical 

research and decision making
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SNOMED CT is the global language 
for health, but…

SNOMED CT
A Clinically-focused Language for Health

SNOMED CT doesn’t dictate what to say, 
or how to say it…
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SNOMED CT
A Clinically-focused Language for Health

13645005 | Chronic obstructive 
lung disease (disorder) |

COPD
- Chronic obstructive 
pulmonary disease

Chronic obstructive 
lung disease

COAD
- Chronic obstructive airways disease

Chronic airway 
obstruction

SNOMED CT provides the means to specify what terms 
are preferred in a given context or dialect
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SNOMED CT
A Clinically-focused Language for Health

Types of meanings

SNOMED CT covers the depth and 
breadth of clinical information

Detail of meanings
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Signs and symptoms

Tests and test results

General observations

Medical history

Diagnosis

Procedures

Functions and abilities

Medication

Care and therapy
Social circumstances Family history
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SNOMED CT supports 
the patient journey

Emergency
Care and 

Treatment

SNOMED CT

Test and 
investigation

In the ambulance At the hospital In the community

Data can be collected by practitioners from 
different disciplines and specialties

Data can be collected at different levels of 
detail and precision

Medication, 
Rehabilitation, home care
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SNOMED CT
Evolves with Clinical Knowledge

Add meanings 
when required

Correct or refine 
concept terms without 

modifying the 
meaning expressed

Inactivate 
(but retain) meanings 

that are no longer 
recommended for use

Types of meanings

Detail of meanings

The depth and breadth of 
SNOMED CT is not static
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We want clinical 
documentation to be fast, 

easy and accurate 

We want to be able to use 
data to support clinical 

research and decision making

Clinicians and SNOMED CT

We want the right data to 
be available at the right 
time and the right place

We want to record 
clinical details using a 

clinically-focused language
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…Right Data? 
“But we have EMRs…. isn’t that sufficient?”
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…Right Data?
Making health records electronic 

● A significant step forward
● Improves communication 
● Increases availability of relevant information

… but this is only a partial solution… 
…the real challenge is …

Making health records meaningful
● Identifying significant facts in oceans of data
● Enabling effective meaning-based retrieval
● Linking the EHR to authoritative clinical knowledge
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…Right Data? 
The problem with process-based views

Many of today’s electronic health records focus on process views of health care

They record what happened using mixtures of
● Free-text
● Local codes or specialty specific codes
● A variety of data sets each designed to meet a 

specific limited set of requirements

They report what happened using
● Statistical classifications (such as ICD-10)
● They allow audit of the process of care

They are not so good at presenting or 
analyzing the current situation
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Clinical decisions require understanding 
of the current situation rather than 

detailed data about every event

…Right Data? 

A meaningful record system should be able to make 
inferences and present a useful view of the current situation 

as a basis for decision making
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Descriptive record of what happened?
To start with, white moved the queen’s pawn 
forward two spaces. Black responded by moving 
a knight in front of the king’s bishop’s pawn. 
White advanced the queen’s bishop’s pawn two 
spaces. Black then moved the king’s knight’s 
pawn two spaces. 
…
[47 more moves in same style]
…
Then black moved his king next to his rook. 

What should white do next? 

To decide: I need to 
understand the current 

situation

…Right Data? 
Meaningful view of the current situation
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Formal process record of what happened
1. d4 Nf6 
2. c4 g6 
3. Nc3 Bg7
4. e4 d6 
5. Be2 e5
6. dxe5 dxe5
7. Qxd8 Kxd8 
8. f4 Nfd7 
9. Nf3 c6 
10. O-O exf4 
11. Bxf4 f6 
12. Rad1 Ke8
13. e5 fxe5 
 

14. Bg3 Nc5 
15. Bxe5 Bxe5 
16. Nxe5 Be6 
17. b4 Ncd7 
18. Nf3 Ke7
19. Ng5 Nf8 
20. Nxe6 Nxe6
21. Bg4 Nd7 
22. Rde1 Ndf8 
23. Ne4 Nd8 
24. Nc5 Kd6
25. Rf6 Kc7 
26. Re7 Kb8 

…Right Data? 
Meaningful view of the current situation

To decide: I need to 
understand the current 

situation
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Summarized and relevant representation

I understand the current 
situation so I can decide

…Right Data? 
Meaningful view of the current situation
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SNOMED CT
Supports Meaningful Views of the Clinical Situation
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Emergency
Care and 

Treatment

Test and 
investigation

In the ambulance At the hospital In the community

Robert

Signs: Loss of consciousness
Dizziness
Chest pain

Pulse: 65 bpm, slow rising
Auscultation: Heart murmur

Cardiovascular findings:

Blood pressure: 150/120

Medication, 
Rehabilitation, home care
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Emergency
Care and 

Treatment

Test and 
investigation

In the ambulance At the hospital In the community

Robert

Diagnosis:
Severe aortic valve stenosis
Left ventricular hypertrophy

 Replacement of aortic valve
Surgical procedure:

Transthoracic echocardiography

Medication, 
Rehabilitation, home care
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Summary:
Diagnosis:

Severe aortic valve stenosis

Left ventricular hypertrophy

 Replacement of aortic valve

Surgical procedure:

Emergency
Care and 

Treatment

Test and 
investigation

In the ambulance At the hospital In the community

Robert

Medication:

 Product containing only warfarin

Medication, 
Rehabilitation, home care
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Signs: Loss of consciousness

Dizziness

Chest pain

Pulse: 65 bpm, slow rising

Auscultation: Heart murmur

Cardiovascular findings:

Blood pressure: 150/120

Transthoracic echocardiography

Robert

SNOMED CT

Diagnosis:

Severe aortic valve stenosis

Left ventricular hypertrophy

 Replacement of aortic valve

Surgical procedure:

….

Medical treatment:

Robert
Summary:
Diagnosis:
Severe aortic valve stenosis
Left ventricular hypertrophy

 Replacement of aortic valve

Surgical procedure:

Medication:

 Product containing only warfarin

Information can be displayed and retrieved 
to provide a meaningful overview of the 

clinical situation
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What signs and 
symptoms have been 

identified?

SNOMED CT

Dizziness

Loss of 
consciousness

Chest pain

Clinical finding

Slow rising
pulse

Heart
murmur

Cardiovascular 
finding

Severe aortic
valve stenosis

Disorder

Cardiovascular 
disorder

Left ventricular 
hypertrophy

Transthoracic 
echocardiography

Procedure

Replacement of 
aortic valve

Blood pressure taking

What diagnosis have 
been determined?

What procedures have 
been performed?

Auscultation of heart
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SNOMED CT
Supports Meaningful Views of the Clinical Situation

Show all allergies 
of a patient

Show current 
diagnoses and 

procedures

Show test results 
and examination 

findings

…
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Clinician

Clinicians and SNOMED CT

We want the right data to 
be available at the right 
time and the right place

We want to be able to use 
data to support clinical 

research and decision making

We want to record 
clinical details using a 

clinically-focused language

We want clinical 
documentation to be fast, 

easy and accurate 
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Language and terms 
should be understandable 

and recognizable

Avoid the display of 
meaningless codes and 

symbols

Only relevant options 
should be available

End-user preferences to 
data entry should be 

applied where possible

Data Entry with SNOMED CT
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Language and terms 
should be understandable 

and recognizable“Patient suffers from a 
cardiac disorder...”

Terms can be added in 
any language or dialect

Heart disease

Cardiopathy
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75483001
386661006
49727002
26604007
399208008
233604007

Query

Exchange

Symptoms:

Tests:

Diagnosis:

386661006

75483001

49727002

26604007

399208008

233604007

Fever

Painful respiration

Cough

Complete blood count

Chest x-ray

Pneumonia

Avoid the display of 
meaningless codes and 

symbols

The codes don’t 
make sense to me…

Key Principles
• Hide SNOMED CT identifiers
• Use terms that are familiar to the end user
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To reduce time required to search 
and identify relevant values

!

To mitigate the risk of capturing 
unintended meanings

!

Only relevant options 
should be available

Data entry fields should be 
constrained to specific types 

of SNOMED CT concepts
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Diagnosis

Medical history
Procedures

Medication

Social 
circumstances

Required 
follow-up

Results
Care and 
therapy

Tests

Findings
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End-user preferences to 
data entry should be 

applied where possible

SNOMED CT doesn’t dictate 
the visual design

!

Yes No

Search field:

Check boxes:

Radio buttons:

Lists:

Data Entry
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Value Set Binding

Value set defined by a rule:
e.g. all subtypes of a 
specific concept

Value set defined 
manually:
Manually chosen 
concepts

Input field:

Data Entry

A value set is the set of 

coded values that is allowed 

in an element. 

A SNOMED CT value set can 

be specified using a rule or a 

specified subset   
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A value set is the set of 

coded values that is allowed 

in an element. 

A SNOMED CT value set can 

be specified using a rule or a 

specified subset   

Diagnosis:

Surgical
procedure:

Procedure:

Allergy:

Family history 
condition:

Examples: Subtypes of |Disease|

Subtypes of |Procedure|

Subtypes of
|Surgical procedure|

Subtypes of
| Allergic condition |

Subtypes of
|Family history of disorder |

Value Set Binding
Data Entry
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Unconstrained searches 
of SNOMED CT for  “malignant 
melanoma” return concepts that 
are not appropriate for recording a 
new or current diagnosis

?

Constrained Data Entry

How should a new or 
current diagnosis of 

malignant melanoma be 
recorded?

372244006 |Malignant melanoma (disorder)|

This concept or one of its subtypes should be used 
to record the diagnosis

427858005 |Family history of malignant melanoma (situation)|

This is a family history concept

161432005 |History of malignant melanoma (situation)|

This concept is used to record a past history not a 
current diagnosis

372156000 |Malignant melanoma - category (morphologic abnormality)|

The morphological abnormality refers to the cellular 
anomaly not the clinical diagnosis
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Search Term Concepts Incorrectly Selected as ER Diagnoses Count

Temperature  246508008 |Temperature (attribute)| 1097

High temperature 285717004 |High temperature (physical force)| 145

Drug used 246488008 |Drug used (attribute)| 17

Alcohol (substance) 53041004 |Alcohol (substance)| (and similar errors) 747

Lymph node 59441001 |Structure of lymph node (body structure)| 33

Stabbing 410706007 |Stabbing sensation quality (qualifier value)| 230

Search Term Concepts Incorrectly Selected as ER Diagnoses Count

Temperature  246508008 |Temperature (attribute)| 1097

High temperature 285717004 |High temperature (physical force)| 145

Drug used 246488008 |Drug used (attribute)| 17

Alcohol (substance) 53041004 |Alcohol (substance)| (and similar errors) 747

Lymph node 59441001 |Structure of lymph node (body structure)| 33

Stabbing 410706007 |Stabbing sensation quality (qualifier value)| 230

“Overall, 11% of all 408,000 coded data items were very obviously coded to clinically 
impossible or improbable categories (e.g. to a substance, not a diagnosis)”

Dr Jeremy Rogers – 2014 presentation SNOMED Expo

Consequences
Unconstrained Data Entry
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Consider UI controls that suit the:

• Size of the value set

• Intended input device

• Preferred data entry practice

Yes No

Search field:

Check boxes:

Radio buttons:

Lists:

Large value sets

Small value sets

Few options

Questions

Choosing
UI Controls
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|Family history of asthma|

NLP
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Key search principles
- Text-based searches
- Constrained searches to relevant set of concepts
- Display the preferred term

Data Entry Searching
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User Interface Demonstration

Clinicians use 
SNOMED CT through 

an EHR system 

The end-user experience is 
determined by each 

implementation
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Clinician

Clinicians and SNOMED CT

We want to be able to use 
data to support clinical 

research and decision making

We want the right data to 
be available at the right 
time and the right place

We want to record 
clinical details using a 

clinically-focused language

We want clinical 
documentation to be fast, 

easy and accurate 
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Knowledge Resource

Clinical 
Knowledge

Research / Analytics

Clinical data

New or enhanced
Clinical Decision Support

Clinician

EMR

Patients

Learning
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Knowledge Resource

Clinical 
Knowledge

Research / Analytics

Clinical data

New or enhanced
Clinical Decision Support

Clinician

EMR

Patients

Learning
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| Pneumonia |

|Disease|

|Respiratory
 disease|

|Disorder 
of lung|

|Inflammatory 
disorder of lower 
respiratory tract|

|Inflammatory 
disorder|
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|Disease|

|Respiratory
 disease|

|Inflammatory 
disorder|

|Disorder 
of lung|

|Inflammatory 
disorder of lower 
respiratory tract|

|Appendicitis||Colitis| | Pneumonia |  |Bronchitis|

|Inflammation of 
large intestine|

|Disorder of 
appendix||Disorder of 

colon|

 |Disorder of 
large intestine|

|Disorder 
of bronchus|
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|Disease|

|Respiratory
 disease|

|Inflammation of 
large intestine|

|Inflammatory 
disorder|

|Disorder of 
appendix||Disorder of 

colon|

 |Disorder of 
large intestine|

|Disorder 
of lung|

|Inflammatory 
disorder of lower 
respiratory tract|

|Appendicitis||Colitis| | Pneumonia |  |Bronchitis|

|Disorder 
of bronchus|
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Disease

Appendicitis

Inflammation of 
large intestine

Colitis

Inflammatory 
disorder

Pneumonia

Respiratory
 disease

Disorder of 
appendixDisorder of  

colon

 Disorder of 
large intestine

Disorder 
of lung

Inflammatory 
disorder of lower 
respiratory tract

Bronchitis

Disorder 
of bronchus

People with a respiratory 
disease?

Does this patient have a 
lung disorder?
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AppendicitisColitis Pneumonia Arthritis of knee

Fibrosis of 
appendix

Dysplasia
of Colon

Fibrosis of 
lung

Abscess 
of knee

Inflammatory morphology

Appendix Lung

Dysplasia Fibrosis Abscess

Knee Finding site 
relationship

Associated morphology 
relationship

Associated morphology 
relationship

Colon
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AppendicitisColitis Pneumonia Arthritis of knee

Fibrosis of 
appendix

Dysplasia
of Colon

Fibrosis of 
lung

Abscess 
of knee

Inflammatory morphology

Colon Appendix Lung

Dysplasia Fibrosis Abscess

Knee 

People with a disorder 
located in the colon 

structure?

Finding site 
relationship

Associated morphology 
relationship

Associated morphology 
relationship
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Dysplasia Fibrosis Abscess

Inflammatory morphology

AppendicitisColitis Pneumonia Arthritis of knee

Fibrosis of 
appendix

Dysplasia
of Colon

Fibrosis of 
lung

Abscess 
of knee

Colon Appendix Lung Knee 

People with a disorder 
with a fibrosis 
morphology?

Finding site 
relationship

Associated morphology 
relationship

Associated morphology 
relationship
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Data Analytics
BRCA1
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Data Analytics with SNOMED CT

Assessing treatments

How effective is each treatment option?
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Data Analytics with SNOMED CT

BRCA1 gene mutation

Increased risk of breast 
cancer

Drug prevention available

Risk of severe side effects

Does the medication 
significantly reduce 
the risk of cancer?

Patient cohort

Treatment

Question
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Data Analytics with SNOMED CT
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Patients with BRCA1 
gene mutation

Data Analytics with SNOMED CT

Patients taking 
cancer preventive medicine

Patients not 
taking cancer preventive 

medicine

Patients 
diagnosed with 
breast cancer
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Expression constraint language

People taking breast cancer 
preventive medicine?

People with breast cancer?

People with BRCA1 gene 
mutation

Question

All concepts that represent a 
disease with a morphology of 

‘Malignant tumor of breast’

All concepts that are subtypes of the 
concept ‘BRCA1 gene mutation positive’

All concepts that are types of either 
‘Tamoxifen-containing product’, 

‘Anastrozole-containing product’, or 
‘Raloxifene-containing product’  

What concepts

<< 254837009 
|Malignant tumor of breast|

<< 412734009 
|BRCA1 gene mutation positive|

<< 75959001 |Tamoxifen-containing product| 
OR << 108774000 |Anastrozole-containing 

product| OR  << 419530003 
|Raloxifene-containing product|

Query

SNOMED CT Queries
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Patients with BRCA1 
gene mutation

Data Analytics - Scenario 3

Patients taking medication 
containing either tamoxifen, 

anastrozole or raloxifene

Patients not 
taking preventive 

medication

Patients 
diagnosed with 
breast cancer

<< 412734009 
|BRCA1 gene mutation 

positive|

<< 75959001 |Tamoxifen-containing product| 
OR << 108774000 |Anastrozole-containing 

product| OR  << 419530003 
|Raloxifene-containing product|

<< 254837009 
|Malignant tumor of breast|

SN
O

M
ED

 In
te

rn
at

io
na

l:
 D

el
iv

er
in

g 
SN

O
M

ED
 C

T

62

Electronic Health Record 
data store

(EHR)

Patient_Id Diagnosis Diagnosis term

001 145501000119108 Metastatic malignant neoplasm 
of breast

002 722223000 Cyst of kidney
003 254840009 Inflammatory carcinoma of breast
004 64226004 Colitis
005 1197732001 Colorectal Crohn disease
006 278050001 Sarcoma of breast
007 1197732001 Colorectal Crohn disease
008 254837009 Malignant tumor of breast
009 405944004 Asthmatic bronchitis
010 46635009 Type 1 diabetes mellitus

<< 254837009 |Malignant tumor of breast| 

Patient Data Analytics
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SELECT Patient_Id FROM EHR WHERE Diagnosis = 
(<< 254837009 |Malignant tumor of breast|)

Electronic Health Record 
data store

(EHR)

Patient_Id Diagnosis Diagnosis term

001 145501000119108 Metastatic malignant neoplasm 
of breast

002 722223000 Cyst of kidney
003 254840009 Inflammatory carcinoma of breast
004 64226004 Colitis
005 1197732001 Colorectal Crohn disease
006 278050001 Sarcoma of breast
007 1197732001 Colorectal Crohn disease
008 254837009 Malignant tumor of breast
009 405944004 Asthmatic bronchitis
010 46635009 Type 1 diabetes mellitus

Patient Data Analytics

ECL Expansion
15950061000119105

353421000119109
145501000119108

354591000119108
448435005
254840009
286896005
278050001
271467005
403458008
373082000
373081007
254837009
254841008
188159008
188159008

…
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SELECT Patient_Id FROM EHR WHERE Diagnosis = 
(<< 254837009 |Malignant tumor of breast|)

Electronic Health Record 
data store

(EHR)

Patient Data Analytics

ECL Expansion
15950061000119105

353421000119109
145501000119108

354591000119108
448435005
254840009
286896005
278050001
271467005
403458008
373082000
373081007
254837009
254841008
188159008
188159008

…

Patient_Id Diagnosis Diagnosis term

001 145501000119108 Metastatic malignant neoplasm 
of breast

002 722223000 Cyst of kidney
003 254840009 Inflammatory carcinoma of breast
004 64226004 Colitis
005 1197732001 Colorectal Crohn disease
006 278050001 Sarcoma of breast
007 1197732001 Colorectal Crohn disease
008 254837009 Malignant tumor of breast
009 405944004 Asthmatic bronchitis
010 46635009 Type 1 diabetes mellitus
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SELECT Patient_Id FROM EHR WHERE Diagnosis = 
(<< 254837009 |Malignant tumor of breast|)

Electronic Health Record 
data store

(EHR)

Patient Data Analytics

ECL Expansion
15950061000119105

353421000119109
145501000119108

354591000119108
448435005
254840009
286896005
278050001
271467005
403458008
373082000
373081007
254837009
254841008
188159008
188159008

…

Patient_Id Diagnosis Diagnosis term

001 145501000119108 Metastatic malignant neoplasm 
of breast

002 722223000 Cyst of kidney
003 254840009 Inflammatory carcinoma of breast
004 64226004 Colitis
005 1197732001 Colorectal Crohn disease
006 278050001 Sarcoma of breast
007 1197732001 Colorectal Crohn disease
008 254837009 Malignant tumor of breast
009 405944004 Asthmatic bronchitis
010 46635009 Type 1 diabetes mellitus
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Demonstration
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Knowledge Resource

Clinical 
Knowledge

Research / Analytics

Clinical data

New or enhanced
Clinical Decision Support

Clinician

EMR

Patients

Learning
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Alerts and 
reminders

Clinical 
Guidelines

Diagnostic 
Support Tools

Smart forms Conditional order 
sets and pathways 

SNOMED CT 
Supports knowledge linkage and decision support
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Alerts and 
reminders

SNOMED CT 
Supports knowledge linkage and decision support

 Medical evidence shows that 
patients receiving  |Mechanical 
ventilation| are at high risk for 

|Aspiration pneumonia|

Guidelines 4 recommend 
|Elevation of head of bed| from 30° 

to 45°, if not contraindicated, to 
reduce risk of |Pneumonia|. 

SN
O

M
ED

 In
te

rn
at

io
na

l:
 D

el
iv

er
in

g 
SN

O
M

ED
 C

T

Guidelines 4 recommend 
|Elevation of head of bed| from 30° 

to 45°, if not contraindicated, to 
reduce risk of |Pneumonia|. 

Alerts and 
reminders

SNOMED CT 
Supports knowledge linkage and decision support

423171007 |Elevation of 
head of bed (procedure)|
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Clinical 
Guidelines

SNOMED CT  Semantic Metadata Tags:
195967001 |Asthma (disorder)|
406162001 |Asthma management (regime/therapy)|
445531003 |Asthma control questionnaire (assessment scale)|

*Asthma Care Quick Reference, Asthma Management Guideline (US Department of Health and Human 
Services, National Institutes of Health, National Heart Lung and Blood Institute)
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Clinical 
Guidelines

Chronic asthmatic bronchitis

https://www.nhlbi.nih.gov/files/docs/guidelines/asthma_qrg.pdf
https://www.nhlbi.nih.gov/files/docs/guidelines/asthma_qrg.pdf
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Smart forms

SNOMED CT 
Supports knowledge linkage and decision support

A prepopulated ‘smart form’ may be 
provided when a patient is diagnosed 
with a communicable disease that is 

considered reportable.
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Knowledge Resource

Clinical 
Knowledge

Research / Analytics

Clinical data

New or enhanced
Clinical Decision Support

Clinician

EMR

Patients

Learning
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SNOMED CT 
A foundation for clinical research

"You Don't Have to Know Everything. 
You Just Have to Know Where to Find It."

Albert Einstein
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Questions?
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THANK YOU
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