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Overview

e Origins of LOINC
e Infro 1o LOINC
e [OINC and ICF




ICF AiIms

e To provide a scientific basis for
conseqgquences of health conditions

e To establish a common language o
Improve communications

e To permit comparison of data across:
— countries
— health care disciplines
— services
— time
e To provide a systematic coding scheme for
health information systems

World Health Organziation. ICF Intfroduction. Available at: hitp://www.who.int/classifications/icf/




LOINC/ICF Modeling
Timeline

e Jan 2005 - ICF/LOINC first discussed
e Dec 2006 — 2-day workgroup meeting

 Dec 2006 - Preparation of exemplar LOINC
modeling for each ICF component

e Jan 2007 — Presentation, discussion,
refinement of draft at Clinical LOINC
Committee Meeting

e July 2007 - ICF Conference



Origins of LOINC

The Lingua Franca of Clinical
Observation Exchange




INnfroduction
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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.
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From whence comes LOINC?¢

e OINC®

— Logical QObservation |dentifiers Names and
Codes

— A universal code system for laboratory and
other clinical observations

— 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

e Specifically, to provide a universal ID for
the OBX-3 field in HL7 ORU messages

e LOINC codes “questions’”, not answers
— Orders/Panels (OBR-4)
— Questions (OBX-3)

— NOT Values (OBX-5)
e 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

e [f an observation is a question, and the

observation value an answer:

— LOINC provides codes for the questions {OBR-4, OBX-3}
— Other systems (eg SNOMED) provide codes for the answers

What is my patient’s hemoglobin level?
/18-7:Hemoglobin:MCnc:Pt:Bld:Qn

How fast does my patient usually walk?
41959-8:Walking speed:Vel:l WAmean:APatient:Qn:Calculated




HL/ Version 2.X ORU

e HL/ is a mulfi-faceted standards organization

e HL7 version 2.x Observation reporting message is our
focus
— ASCI Text

— Messages composed of segments, which is like a data
bbase record

e Used world wide to deliver clinical observations
from the source system to systems that need the
data

http://www.hl7.org
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Indiana Network for Patient Care
==7 HL7 v.2.X Message

MSH|*~\&|HOSPITAL_A]SAMPLE_HOSPITAL_A] | |$YearMonthDay||11111111001011

PID| | [$patientld$| [$patientNameS [ IIITIITIILII0TLTNTI

PV1il11111]1%attendingDoctor$]| |$consultingDoctor$|lilII1

OBR|1]1144249-1"PHQ-9 Quick Depression Assessment PnlI”~LN]|$requestDate]|llllll]
OBX]1]ST|]44250-9"Little interest or pleasure in doing
things:Find:Pt:”Patient:0rd:Reported.PHQ-9”LN]|1]3™More than half the days”~LN|lI1I111111111
0OBX]2]ST]44255-8"Feeling down, depressed, or hopeless™LN|1|2”Several days||iI1Ii1i111111

OBX| 10| ST |44261-6~PHQ-9 Total ScoreLNIZIZL1I1II1IIILLNT]

| oL |
=

Message Processor

@

Institutional Repository



Brief Digression About

Data Models...




Flat Data Model

Pat ID Name ObsDate FAGEIpl[eRNE 2] #units ByPass Chol
1234-5 Doe Jane | 12May07 | Yes Yes 3 80 180
9999-3 Jones Ted | TAug07 No No 2 90 230
8888-3 Doe Sam | 4June(07/ 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

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

One record per observation




Back 1o LOINC®...

Naming Conventions for
Clinical Observations




LOINC Backgrounad

e Organized by Regenstrief Institute In 1994

e Development housed at Regensirief
— Support from Regenstrief, NLM, CDC, VA

e Two LOINC Committees
— Laboratory LOINC

e Tests/Measurements done on specimens

— Clinical LOINC

e Tests/Measurements done on patients

e LOINC and RELMA are available freely
— Unrestrictive license

e LOINC development is a highly ‘open
source’ model

— Much work is done by volunteers
— Encourages end-user suggestions



Laboratory LOINC

—Chemistry —Allergy Testing
—Urinalysis —Blood Bank
—TJoxicology —Cell Markers
—Hematology —Skin Tests
—Microbiology —Coagulation

—Antibiotic Suscepftibilities —Cytology
—Immunology/Serology —HLA Antigens

—Molecular Genetics —Surgical Pathology
—Cell Counts



Clinical LOINC

—Vital signs

—Hemodynamic Measurements
—Fluid Intake/Output

—Body Measurements
—Emergency Department

—Respiratory Therapy

—Document Sections
—Patient Assessment Insfruments
—Ophthalmology Measurements

—Radiology Reports

—EKG

—Cardiac Ulfrasound
—Obstetrical Ultrasound
—Discharge Summary
—History and Physical
—Pathology Findings

—Colonoscopy/Endoscopy
—Clinical Documents

—Tumor Reqistry
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LOINC Adoption

e Public and private sector

— CHIrecommendations, HIPAA,
HL7, eLINCs, CDSIC

— Care institutions, referral
laboratories

e US and internationally
— Many countries

— Translations: Simplified Chinese,
Spanish, German, French

LOING Users” Guide translated wo Simplified Chinese —June 1, 2005

AR Fefrir R E RS2 SRS A5 (LOINCY)
Logical Observation Identifier Names and Codes (LOINCY)
P4
Users' Guide

W5 Clem MeDonald, NLD.. Stan Huff, M1, Daniel 1. Veeeman, PT, DPT, Kathy Mereer

2005 4 6 A1 HER

LOINC

1050 Wishard Boulevard
Indianapolis, IN 46202

WA T Comail ) E:
loineia regenstriclorg

W Lacct) .

X A 3.
Translation to Simplified Chinese by Lin Zhang at Bethune ional Peace Hospital, Shijiazhuang, People's
Republic of China on behalf of Regenstrief Institute, Ine. Copyright 19952004, Regenstrief Institute, Inc. and LOINC®
Committee. All rights reserved. This LOINC Popularization and Promation Project was initially supported by Professor
Xing Chen, Director of the Department of Laboratory Medicine, Bethune International Peace Hospital. Currently it is
supported by Professor Xing Yang, Director of the Department of Nuclear Medicine, Bethune International Peace
Hospital. Technical suppeort for the document proofreading and word processing was provided by Y
the Top Ten Outstanding Adobe China Cenified Instructors { ACCH ) i
epartment of Computer Science at infc ion M,

gjie Zhoo, one of
2003, Ms. Zhao is an instructor of the
2 Coliege of Shijiazh
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LOINC® Naming

41959-8:Walking speed:Vel:1Wmean:~Patient:Qn:Calculated

41959-8 LOINC Code
Walking speed Component
Vel Property Measured
IWAmMmean Timing
APatient System
Qn Scale
Calculated 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

e Consistent with the HL7 message
structure previously described

e Evolved significantly to represent the
attributes of patient assessment
INstruments



What's in the Master Question File?¢

e Question name/text

e Data type

e Description and/or help text

e For numeric values: units of measure, range checks
e For categorical answers in an answer list
e Consistency checks

e Required field (Y/N)

e More than one answer allowed

e Copyright notices

e Skip logic

e ...and more



R} Details for LOINC record # 46102-0

46102-0  MDS quart assess form

NAME

Component i System
MDE quattetly assessment form - “Patient

COPYRIGHT MOTICE
interBFAT Copywright notice;

BASIC PROPERTIES
ClassiType: PANEL 3URVEY MD3/ Survey
Order ws. Obs.: ORDEER
Units Reguired: N

PANEL CHILDREN

LOINC Mame
LOINC# Component Property Time System Scale Method Submitiers Code Datatype RSO
45102-0 MDE quatterly assessment form - Ft APatient -
45865-1 Hatme - Ft “Patient Set
453944 Last name Pn Ft “Patient Mom T
45303-8 Firat name Pn Ft “Patient Mom T
453953-6  Middle indtial ID Ft APatient Nom TZ
453095.1 Hatme suffix Pn Ft “Patient Mom T
45403-3 Foom tmamber Ft “Patient Mom T
45053-4 Assesment referenice date Ft “Patient Set
454538 Date of last day of observation period Ft “Patient On MDE DT
454546 Original or corrected copy of form Ft APatient Ord  MD3 MM
45455.3 Date of reentry to facility Ft “Patient On MD3 DT
45106-1 Medical record no. Ft “Patient MNar MD3
45483-7 Comatose i Ft “Patient Ord  WIDE Bl CE
45988-3 Memotsy Ft “Patient Set

|Display - Details =] |T"-""t Size-Medium i’ Print all gre-.riuus||4ﬁll12-ﬂ *I Mext |

| 4s102-0 | | & of & | Load: 6.83sec




R} Details for LOINC record # 46102-0

450883 Memory - Ft “Patient

454835 Short-term memory OK Find Pt “Patient Ord MDS

CONSISTENCY CHECES: *1. Value must be blank if E1 = 1; value must be 0 (zero), 1, or -if Bl not = 1.

BEELEVANCE EQUATION:Bl1!=1
ANSWER LIST: Memory /MDS 399
Answer
1 Memory Ok
2 Memory Problem

Global ID

System

(=1 o

CONBISTENCY CHECES: *1. Value must be blank if Bl = 1, value must be 0 (zero), 1, or- £ Bl not=1.

RELEVANCE EQUATION: Bl =1

ANSWER LIST: Memory / MDS_399

SEQ# Answer
1 M emoty OF
2 Memory Problem

Hobal ID

45490-0 Makes decisions regarding tasks of daily life Find Ft “Patient Cd MD3E

CONBISTENCY CHECES: *1. Value must be blank if Bl = 1, walue must be 0 (zero) thra 3 or - if Bl not = 1.

RELEVANCEEQUATION: Bl I=1
ANSWER LIST: Makes Decisions Regarding Tasks of Daily Life / MDS_428

SEQ#E Answrer
IMDEPEMDENT-decisions consistent/reasonahle

MODIFIED INDEPENDENCE- some difficulty it new situations only
MODERATELY IMPAIRED-decisions poor;cues/supervision required
ZEVERELY IMPAIRED-nevetrarely made decisions

MPatient

Clobal ID

Code
1]

1
2
3

Srstem

A5000M.0 Tridiratnre nf delirinm - nerindie dizorded

IDispIa';.-' - Details ;I |TE:H:t Size-Medium

| 4e102-0 [

&of 8

il Print All | Previous | |45102‘U "’I Mext |

Load: 6.83 sec
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Advantages of the Master Catalog

* Single database contains the details about
individual observations and sets
— In the database, all forms (sets) look the same
— Automatic standardization

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

 Can easily reuse observations (and
attributes) in different forms/sefts



OASIS: Outcome and assessment informati
Outcome and assessment information set (OASIS) form

Agency medicare provider | AR ©

number:

Agency medicaid provider
number:

State location of agency branch:

@

Branch number:
Patient number;

Grooming

Prior. grooming: |

Current. grooming:

Ability to dress upper body
Prior: dress upper body:
Current. dress upper bhody:

Ability to dress lower hody
Prior: dress lower body:
Current: dress lower body:

Bathing ability
Prior: bathing:
Current: bathing:

Toileting
Frior: toileting:
Current: toileting:

Transferring
Prior: transferring:

Current: transferring:

Locomotion
Prior: ambulation:
Current: ambulation:

Harizontal S plit |

@ http:/lswdef.nlm.nih.gov - OASIS Input Help - Mozilla F... | - |04

OASIS Input Help

Cluestion:
Priar

Instructions:

Definition:

ldentifies the patient's ability to tend to personal hygiene
needs, excluding bathing. The prior column should describe
the patient's ability 14 days prior to the start (or resumption) of
care visit. The focus for today's assessment - the "current”
column - is onwhat the patient is able to do today.

Time Paoints ltemis) Completed:

- Start of care - prior and current ability

- Resumption of care - prior and current ability

- Followe-up - current ability

- Discharge from agency - not to an inpatient facility -- current
ability

Fesponse-Specific Instructions:

- Grooming includes several activities. The frequency with
wihich selected activities are necessary (i e, washing face
and hands vs. fingerail care) must be considered in
responding. Patients able to do more frequenth-performed
activities but unable to do less frequenth-performed activities
should be considered to have more grooming akbility.

e

i

/]

(¥ 0:194

Done




LOINC ana ICF

Creating a Computer-Interpretable
Representation of ICF




General Points

e NOo computer-interpretable version
of ICF

—|deal fo send a person’s ICF
classifications with existing clinical
electronic machinery/infrastructure

—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/Sefts

e Original publication details 2 Versions
— Full Version
— Short Version (Two-levelsystem)

 Others are on the way
— |ICF-CY
— |CF Core Sefs
— More...

e Would be nice to

— Define these setfs in a computable format
— Re-use the items



ICF as a Clinical Observation

e |CFis not an assessment/measurement tool

— But...An ICF classification can be thought of like any
other clinical observation

e d410 | Changing basic body position

— Question: Does this person have a problem changing basic
body position?

— Answer: Mild problem (d410.1 for problem in performance)

e Challenge: shifting the view that blends the
guestion and answer(s) into 1 code



Creating a LOINC Representation of ICF

e The simplest approach:
— XXXXX-X:Functioning Classification:iImp:APatient:Pt:Ord:ICF

OBX] 1] ST XXXXX-X:Functioning Classification:Imp:Patient:Pt:0Ord: I1CF LN
|1]1d5101.1_~Mild difficulty with bathing the whole body with the use of
assistive devices that are available to the person in his or her current
environment™ICFLLILILILL0L1]

OBX] 2] ST XXXXX-X:Functioning Classification:Imp:Patient:Pt:Ord: 1CF LN

|1]1d5101._2"Moderate difficulty with bathing the whole body without the use of
assistive devices or personal help™ICFLILILILLLLLLI

 Problems with the simple approach
— No ‘item bank’ of observations
— No explicit representation of sefts

— OBX-5 contains both guestion and answer
e Problematic for storage/retrieval in EHRS




Full LOINC Modeling

Body Functions

e 28013 - 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 Problem
#.4 - COMPETE Problem
#.8 - not specified
#.9 - not applicable

e Compare to 38214-3:
— Pain severity:Find:Pt:*"Patient:Qn:Reported.visual analog score



Full LOINC Modeling

Activities and Participation

* d420 — Transferring oneselt

Component Prop Time System Scale Method
Transferring oneself - -  "Patient Set -
Transferring oneself.Perfformance Imp Pt APatfient Ord  Observed.ICF
Transferring oneself.Capacity Imp Pt APatient Ord  Observed.ICF

Support Provided Answer List:
0 - No setup or physical help from staff
- Setup help only
2 - One person physical assist
3 - Two+ persons physical assist
8 - ADL activity itself did not occur during entire 7 days

J—

e Compare to 45590-7 and 45591-5:
— Transfer - self-performance:Find:Pt: APatient:Ord:MDS
— Transfer - support provided:Find:Pt: APatient:Ord:MDS



Concluding Poinfts

e LOINC semantic model works for a
broad range of clinical observations

e Some details of ICF LOINC modeling
need 1o be worked out

— No unsolvable problems
— Collaboration between LOINC/ICF
— Based on anficipated use in systems

e Want to enable on HL7 messaging

e Make It easy to build inferface, data
collection, and retrieval tools
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