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Overview

• Origins of LOINC
• Intro to LOINC
• LOINC and ICF



ICF Aims
• To provide a scientific basis for 

consequences of health conditionsconsequences of health conditions
• To establish a common language to 

improve communicationsimprove communications
• To permit comparison of data across:

countries – countries 
– health care disciplines 
– services se ces 
– time

• To provide a systematic coding scheme for p y g
health information systems

• World Health Organziation. ICF Introduction. Available at: http://www.who.int/classifications/icf/



LOINC/ICF Modeling
TimelineTimeline

• Jan 2005 – ICF/LOINC first discussed
D  2006 2 d  k  ti• Dec 2006 – 2-day workgroup meeting

• Dec 2006 – Preparation of exemplar  LOINC 
d li  f  h ICF tmodeling for each ICF component

• Jan 2007 – Presentation, discussion, 
refinement of draft at Clinical LOINC refinement of draft at Clinical LOINC 
Committee Meeting

• July 2007 ICF Conference• July 2007 – ICF Conference



Origins of LOINCOrigins of LOINC
The Lingua Franca of Clinical 

Observation Exchangeg



Introduction
• Regenstrief’s 30-year history
• The Indiana Network for • The Indiana Network for 

Patient Care 
– A working Health Information 

fExchange for 10 years
– 100 source systems
– 1 billion discrete results

• Local systems have 
idiosyncratic ways of 
identifying similar conceptsidentifying similar concepts

• Controlled terminologies 
provide the lingua franca Health Department

Practice/Clinicp g Practice/Clinic
Hospital

• McDonald CJ, Overhage JM, Barnes M, et al. The Indiana network for patient care: a working local health information infrastructure. 
Health Affairs. 1005;24(5):1214-1220.



Indiana Network for Patient Care
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From whence comes LOINC?

•LOINC®
– Logical Observation Identifiers Names and

Codes
– A universal code system for laboratory and 

other clinical observations
The lingua franca of information exchange – The lingua franca of information exchange 
for clinical observations

• McDonald CJ, Huff SM, Suico JG, et al. LOINC, a universal standard for identifying laboratory observations: a 5-year update. Clin 
Chem. 2003;49(4):624-633.



LOINC Purpose
To facilitate the exchange and pooling of results for 
clinical care  outcomes management  and research

• Specifically, to provide a universal ID for

clinical care, outcomes management, and research

the OBX-3 field in HL7 ORU messages
• LOINC codes “questions”, not answers

– Orders/Panels (OBR-4)
– Questions (OBX-3)

NOT Values (OBX 5)– NOT Values (OBX-5)
• Numbers, organisms (E. coli)

• McDonald CJ, Huff SM, Suico JG, et al. LOINC, a universal standard for identifying laboratory observations: a 5-year update. Clin 
Chem. 2003;49(4):624-633.



LOINC’s General Role
• If an observation is a question, and the 

observation value an answer:observation value an answer:
– LOINC provides codes for the questions {OBR-4, OBX-3}
– Other systems (eg SNOMED) provide codes for the answers

718 7:Hemoglobin:MCnc:Pt:Bld:Qn

What is my patient’s hemoglobin level?
718-7:Hemoglobin:MCnc:Pt:Bld:Qn

How fast does my patient usually walk?
41959-8:Walking speed:Vel:1W^mean:^Patient:Qn:Calculated

y p y



HL7 Version 2.X ORU
• HL7 is a multi-faceted standards organization
• HL7 version 2 x Observation reporting message is our • HL7 version 2.x Observation reporting message is our 

focus
– ASCI Text
– Messages composed of segments, which is like a data 

base record
• Used world wide to deliver clinical observations Used world wide to deliver clinical observations 

from the source system to systems that need the 
data

• http://www.hl7.org



Indiana Network for Patient Care

MSH|^~\&|HOSPITAL_A|SAMPLE_HOSPITAL_A|||$YearMonthDay|||||||||||||||
PID|||$ ti tId$||$ ti tN $||||||||||||||||||||

HL7 v.2.X Message

PID|||$patientId$||$patientName$||||||||||||||||||||
PV1|||||||$attendingDoctor$||$consultingDoctor$||||||||
OBR|1|||44249-1^PHQ-9 Quick Depression Assessment Pnl^LN||$requestDate|||||||||
OBX|1|ST|44250-9^Little interest or pleasure in doing 
things:Find:Pt:^Patient:Ord:Reported.PHQ-9^LN|1|3^More than half the days^LN|||||||||||||
OBX|2|ST|44255-8^Feeling down, depressed, or hopeless^LN|1|2^Several days|||||||||||||OBX|2|ST|44255 8 Feeling down, depressed, or hopeless LN|1|2 Several days|||||||||||||
…
OBX|10|ST|44261-6^PHQ-9 Total Score^LN|1|11|||||||||||||

A

AMessage ProcessorMessage Processor AMessage ProcessorMessage Processor

Institutional RepositoryInstitutional Repository



Brief Digression About 
Data Models…



Flat Data Model

Pat ID Name ObsDate Anemic HBP # units ByPass Choly
1234-5 Doe Jane 12May07 Yes Yes 3 80 180

9999 3 Jones Ted 1Aug07 No No 2 90 2309999-3 Jones Ted 1Aug07 No No 2 90 230

8888-3 Doe Sam 4June07 No Yes 0 80 205

One record per patient



E-A-V or “Stacked” Data Model

Pt ID Date ObsCode Observation ID Value Units NormRan Place Observer Responsible

Doe J 12-May-07 1234-5 Hemoglobin 13 mg/dl 12.5-15 St Francis Dr Smith

Doe J 13-May-07 1234-5 Hemoglobin 11.5 mg/dl 12.5-15 St Francis Dr Smith

D  J 12 M 07 1235 6 Di  BP 95 /H 80 140 St F i D  S ithDoe J 12-May-07 1235-6 Dias BP 95 mm/Hg 80-140 St Francis Dr Smith

Doe J 13-May-07 1235-6 Dias BP 110 mm/Hg 80-140 St Francis Dr Smith

Doe J 13-May-07 1236-7 Time on bypass 80 min St Francis Dr Sleepwell

Doe J 13-May-07 1237-8 Serial # of blood unit 351 St Francis Dr Bloodbank

O  d  b tiOne record per observation



Back to LOINC®Back to LOINC®…
Naming Conventions for 

Clinical Observations



LOINC Background
• Organized by Regenstrief Institute in 1994
• Development housed at RegenstriefDevelopment housed at Regenstrief

– Support from Regenstrief, NLM, CDC, VA
• Two LOINC Committees

Laboratory LOINC– Laboratory LOINC
• Tests/Measurements done on specimens

– Clinical LOINC
• Tests/Measurements done on patients• Tests/Measurements done on patients

• LOINC and RELMA are available freely
– Unrestrictive license

• LOINC development is a highly ‘open 
source’ model

M h k i  d  b  l t– Much work is done by volunteers
– Encourages end-user suggestions



Laboratory LOINC
―Chemistry ―Allergy Testing

i i―Urinalysis ―Blood Bank
―Toxicology ―Cell Markers

H t l Ski  T t―Hematology ―Skin Tests
―Microbiology ―Coagulation

Antibiotic Susceptibilities Cytology―Antibiotic Susceptibilities ―Cytology
―Immunology/Serology ―HLA Antigens

Molec lar Genetics S rgical Patholog―Molecular Genetics ―Surgical Pathology
―Cell Counts



Clinical LOINC
―Vital signs ―EKG

H d i  M t C di  Ult d―Hemodynamic Measurements ―Cardiac Ultrasound

―Fluid Intake/Output ―Obstetrical Ultrasound

B d  M t Di h  S―Body Measurements ―Discharge Summary

―Emergency Department ―History and Physical

Respiratory Therapy Pathology Findings―Respiratory Therapy ―Pathology Findings

―Document Sections ―Colonoscopy/Endoscopy

Patient Assessment Instruments Clinical Documents―Patient Assessment Instruments ―Clinical Documents

―Ophthalmology Measurements ―Tumor Registry

―Radiology Reports―Radiology Reports



LOINC Codes Over Time By Release
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LOINC Adoption
• Public and private sector

– CHI recommendations  HIPAA  CHI recommendations, HIPAA, 
HL7, eLINCs, CDSIC

– Care institutions, referral 
laboratorieslaboratories

• US and internationally
– Many countries
– Translations: Simplified Chinese, 

Spanish, German, French
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LOINC® Naming

41959-8:Walking speed:Vel:1W^mean:^Patient:Qn:Calculated41959 8:Walking speed:Vel:1W mean: Patient:Qn:Calculated

41959-8 LOINC Code

W lki  d C tWalking speed

Vel

Component

Property Measured

1W^mean

^Patient

Timing

System

Qn

Calculated

Scale

Method

There are six major LOINC axes



Panels/Forms in LOINC

• Representing Panels in LOINC
– Set of observations 
– Relatively sophisticated semantics
– CBC, survey instruments, etc
– Can include nested structures

• Consistent with the HL7 message 
structure previously describedp y

• Evolved significantly to represent the 
attributes of patient assessment attributes of patient assessment 
instruments



What’s in the Master Question File?

• Question name/text
• Data type• Data type
• Description and/or help text
• For numeric values: units of measure, range checks For numeric values: units of measure, range checks 
• For categorical  answers in an answer list
• Consistency checks
• Required field (Y/N)
• More than one answer allowed
• Copyright notices
• Skip logic 
•  and more • … and more 







Advantages of the Master Catalog

• Single database contains the details about 
individual observations and setsindividual observations and sets
– In the database, all forms (sets) look the same
– Automatic standardizationAutomatic standardization

• Separates the form structure, question 
details, the rendered version (paper or details, the rendered version (paper or 
screen), and the program that manages it

• Can easily reuse observations (and y (
attributes) in different forms/sets





LOINC and ICFLOINC and ICF
Creating a Computer-Interpretable 

Representation of ICFp



General Points

• No computer-interpretable version 
of ICF
– Ideal to send a person’s ICF dea  o se d a pe so s C  

classifications with existing clinical 
electronic machinery/infrastructurey/

– HL7 messaging

• Harris MR, Ruggieri AP, Chute CG. From clinical records to regulatory reporting: Formal terminologies as foundation. Health Care 
Financing Review. 2003;24(3):103-120.



ICF Panels/Sets
• Original publication details 2 Versions

F ll V i– Full Version
– Short Version (Two-levelsystem)

• Others are on the way• Others are on the way
– ICF-CY
– ICF Core SetsICF Core Sets
– More...

• Would be nice toWould be nice to
– Define these sets in a computable format
– Re-use the items



ICF as a Clinical Observation

• ICF is not an assessment/measurement tool
– But…An ICF classification can be thought of like any 

other clinical observation
• d410|Changing basic body position• d410|Changing basic body position

– Question: Does this person have a problem changing basic 
body position? 
Ans er: Mild problem (d410 1 for problem in performance)– Answer: Mild problem (d410.1 for problem in performance)

• Challenge: shifting the view that blends the 
question and answer(s) into 1 codequestion and answer(s) into 1 code



Creating a LOINC Representation of ICF

• The simplest approach:
XXXXX X F ti i  Cl ifi ti I ^P ti t Pt O d ICF– XXXXX-X:Functioning Classification:Imp:^Patient:Pt:Ord:ICF

OBX|1|ST|XXXXX-X:Functioning Classification:Imp:Patient:Pt:Ord:ICF^LN 
|1|d5101.1_^Mild difficulty with bathing the whole body with the use of 
assistive devices that are available to the person in his or her current 

i t^ICF|||||||||||||environment^ICF|||||||||||||
OBX|2|ST|XXXXX-X:Functioning Classification:Imp:Patient:Pt:Ord:ICF^LN 
|1|d5101._2^Moderate difficulty with bathing the whole body without the use of 
assistive devices or personal help^ICF|||||||||||||
…

• Problems with the simple approach
– No ‘item bank’ of observationso e  ba  o  obse a o s
– No explicit representation of sets
– OBX-5 contains both question and answerOBX 5 contains both question and answer

• Problematic for storage/retrieval in EHRs



Full LOINC Modeling
Body FunctionsBody Functions

• b28013 - Pain in back
Component Prop Time System Scale Method
Pain Imp Pt Back Ord Observed.ICF

Answer List:
#.0 - NO Problem
#.1 - MILD Problem
#.2 - MODERATE Problem
# 3 SEVERE P bl#.3 - SEVERE Problem
#.4 - COMPETE Problem
#.8 - not specified
#.9 - not applicable

• Compare to 38214-3: 
– Pain severity:Find:Pt:^Patient:Qn:Reported.visual analog score



Full LOINC Modeling
Activities and ParticipationActivities and Participation

• d420 – Transferring oneself
Component Prop Time System Scale Method
Transferring oneself - - ^Patient Set -
Transferring oneself.Performance Imp Pt ^Patient Ord Observed.ICF
Transferring oneself Capacity Imp Pt ^Patient Ord Observed ICFTransferring oneself.Capacity Imp Pt ^Patient Ord Observed.ICF

Performance Answer List:
#.0 - NO Problem
# 1 MILD Problem

Capacity Answer List:
#._0 - NO Problem
# 1 MILD Problem

Self-Performance Answer List:
0 - INDEPENDENT

Support Provided Answer List:
0 - No setup or physical help from staff

#.1 - MILD Problem
#.2 - MODERATE Problem
#.3 - SEVERE Problem
#.4 - COMPETE Problem
#.8 - not specified

#._1 - MILD Problem
#._2 - MODERATE Problem
#._3 - SEVERE Problem
#._4 - COMPETE Problem
#._8 - not specified

1 - SUPERVISION
2 - LIMITED ASSISTANCE
3 - EXTENSIVE ASSISTANCE
4 - TOTAL DEPENDENCE
8 - ACTIVITY DID NOT OCCUR

1 - Setup help only
2 - One person physical assist
3 - Two+ persons physical assist
8 - ADL activity itself did not occur during entire 7 days

• Compare to 45590-7 and 45591-5:
f f f i i

#.9 - not applicable #._9 - not applicable
8 ACTIVITY DID NOT OCCUR

– Transfer - self-performance:Find:Pt: ^Patient:Ord:MDS
– Transfer - support provided:Find:Pt:^Patient:Ord:MDS



Concluding Points

• LOINC semantic model works for a 
b d  f li i l b ti  broad range of clinical observations 

• Some details of ICF LOINC modeling 
need to be worked out
– No unsolvable problems
– Collaboration between LOINC/ICF
– Based on anticipated use in systemsp y

• Want to enable on HL7 messaging
• Make it easy to build interface  data • Make it easy to build interface, data 

collection, and retrieval tools
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