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Standards, what’s that all about?
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A healthcare standard provides the 
fundamental definitions for and 
structures of the data that can be 
communicated in wide variety of 
healthcare use cases:

• Data exchange (transport, privacy, 
security)

• HL7
• Semantics (meaning)

• LOINC
• SNOMED CT
• RxNorm



Standards make health data more portable and understandable

Portable
Syntax Standards

Messages, Documents, APIs
e.g., HL7, C-CDA, FHIR

Physically move data from one place to another 
in a standardized way

Understandable
Semantic Standards

Clinical Terminologies
e.g., LOINC, SNOMED CT, 

RxNorm, 

Convey meaning of the data in the message



Background and History



INSTITUTE STRUCTURE: 3 centers, 2 programs 
Center for Biomedical Informatics

Focused on improving healthcare 
through data

Center for Heath Services Research

Works to improve the delivery and 
outcomes of healthcare

IU Center for Aging Research at 
Regenstrief

Works to improve the delivery and 
outcomes of healthcare

Promote adoption of clinical data 
standards that enable efficient 
semantic interoperability.

LOINC & Health Data Standards Regenstrief Data Services 

Facilitation of research questions from 
inception to clinical practice



LOINC & Health Data Standards
▪ Program of Regenstrief since mid 

90s
▪ Focal point for data standards 

initiatives and policies across 
Regenstrief

▪ Mission: Promote adoption of 
clinical data standards that 
enable efficient semantic 
interoperability.

▪ Vision:  A world where 
systems get clinicians all the 
information they need at the 
right time and place. 

▪ Stewardship for LOINC & UCUM



History of LOINC
(Logical Observation Identifiers Names and Codes)

▪ Originated in 1994 by Clement 
McDonald, MD, Indianapolis, IN

▪ Vision for information 
technology to help clinicians 
make better decisions
▪ Universal language to describe 

clinical observations, 
▪ those observations that occurred 

during the course of caring for a 
patient

▪ observations that are a result of 
laboratory testing.

Interconnected systems for data exchange



LOINC adoption around the world
LOINC began in the 
US and is now used 
in over 180 countries

LOINC is the official 
national standard in 
30+ countries

International adoption is 
enabled through LOINC 
translations (15+ variants in 
12 languages)
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LOINC Development

• Maintained by the LOINC team at 
Regenstrief Institute, Inc. in Indianapolis, IN

• LOINC Committees provide oversight and 
guidance
• Laboratory Committee
• Clinical Committee

• Nursing subcommittee

• Document ontology subcommittee

• LOINC/RadLex Committee
• Vibrant international user community with 

active participation in LOINC development 
activities It takes a village!

https://regenstrief.org/
https://loinc.org/committee/


Scope

• Standard terminology to identify lab tests, 
clinical measurements, documents, surveys, 
and more

• Nearly 105K terms and growing
• 4 major categories of terms

• Laboratory LOINC
• Clinical LOINC
• Attachments HIPAA, HEDIS 

(Payer/Provider information exchange)
• Standardized survey instruments

• One Common Identifier for results that are clinically the same



Laboratory LOINC
• Routine testing

• Inpatient hospital lab
• Outpatient lab
• Testing done in providers’ offices

• Tests performed by patients in their homes
• Specialized laboratory testing (“sendout”)
• Newborn screening
• Veterinary
• Public health/Epidemiology



Clinical LOINC
Clinical terms include all types of:
• Measurements, procedures, documents, 

and other clinical information that are 
not in the laboratory domain

• Anthropomorphic measurements, vital 
signs, history and physical exam findings

• Radiology procedures and Interventional 
procedures such as EKG, 
Echocardiography, OB ultrasound

• Ophthalmology and other specialties
• Clinical notes



Survey Concepts

Patient-reported outcomes and provider completed forms

Functional assessments/symptom indexes

Government required forms

Behavioral health/Psychiatry/Substance abuse 
assessments

Many of the LOINC term attributes, such as survey 
question text, observation ID in form, skip logic, and 
copyright information were created for surveys



Anatomy of LOINC concepts
Structure and design to convey meaning, standardize 
clinical and laboratory observations, concept model



Concept is a unique unit of thought

LOINC concept = LOINC code + LOINC name: FSN 

Name that fully describes the concept is the Fully Specified Name (FSN) 

94500-6 SARS coronavirus 2 RNA in Respiratory specimen by PCR
=

94500-6
+

SARS coronavirus 2 RNA in Respiratory specimen by PCR

https://loinc.org/94500-6
https://loinc.org/94500-6


The LOINC code
• Unique, permanent numeric code

• Sequential
• LOINC code value can help determine when code was created

• No intrinsic structure except last character is a check digit
• Once officially released, a code is never removed from the LOINC distribution



17856-6 “Hemoglobin A1c/Hemoglobin.total in Blood by HPLC”

• 17856-6 : Hemoglobin A1c/Hemoglobin.total : MFr :  Pt :  Bld :  Qn : HPLC
(LOINC)         :  (Component)  : (Property) : (Timing) : (System) : (Scale) : (Method)

• In LOINC, these pieces are called Parts

• LOINC Parts have codes themselves, starting with “LP”



• LOINC Parts have meaning - Conceptual
• Reusable pieces 
• LOINC names (such as LCN) are built by rule-

based assembly of LOINC Parts.
• LOINC Parts can be mapped to external 

ontologies.
• LOINC Parts are hierarchical.

LOINC pieces (Parts)



Each LOINC concept is defined by 6 Parts
Part Description
Component The analyte being measured
Property The dimension of the analyte that is being measured
Time aspect Whether the analyte is measured at a moment in time or over a specific 

period of time 
System The type of sample
Scale A general classification of the result type, whether quantitative, 

qualitative, narrative, etc.
Method How the analyte was measured

*The Method is the only major axis that does not have to be populated for 
every LOINC term

6 parts = clinically relevant information



Putting the Parts together
Component Property Time aspect SystemB Scale Method

Sodium SCnc Pt Urine Qn

2955-3  Sodium [Moles/volume] in Urine

Sodium SCnc Pt CSF Qn

2948-8  Sodium [Moles/volume] in Cerebral spinal fluid

Body weight Mass Pt ^Patient Qn

29463-7  Body weight

Body weight Mass Pt ^Fetus Qn US+Estimated from AC

11728-3  Fetal Body weight estimated from Abdominal circumference on US 



Other concept attributes
• The 6 Parts define a given concept
• However, many other attributes are associated with each 

term for different purposes:
• To help users understand the meaning of the term
• To organize terms and make them easier to find
• To provide metadata, such as the version in which the concept was 

first published or most recently updated
• To provide information surrounding the use of a term, such as 

copyright information



Attribute examples (there are others)
Attribute Description Examples

Units Example units of measure associated with 
the result, including submitted units and 
UCUM units

mg/dL, kg, cm/s, mm2

Formula The calculation used to determine the result Ejection fraction=[(LV end-diastolic volume-LV end-
systolic volume)/LV end-diastolic volume]*100

Type General classification of the type of 
observation

1 (Laboratory), 2 (Clinical), 3 (HIPAA Attachments), 4 
(Survey)

TypeNam
e

Name of the classification Laboratory, Clinical, Attachment, Survey

Class More specific classification within a type Microbiology, Chemistry, Cardiology, Radiology, 
PROMIS surveys

Status The state of the term Active, Discouraged, Deprecated, Trial

Order/Obs Whether a term is an order, observation, or 
both

Order, Observation, Both



All of a concept's features, and attributes are on its 
details page



Relationships to other terminologies
• LOINC has links to external terminologies at multiple levels 

(terms, parts,), e.g.,

• RXNorm
• SNOMED CT
• Others…

• LOINC is the question, other terminologies provide the answer
• LOINC: What is the patients body weight?
• SNOMED X pounds
• LOINC: What is the patients blood type:
• SNOMED: O+



RECOMMENDED CODE SETS- Quality Measure Reporting 

• Laboratory tests
• LOINC for test name and its results
• UCUM for units of Measure

• Medication RxNorm for medications
• Physical Exam

• LOINC for assessment instrument
• SNOMED-CT for appropriate responses

• Intervention (forms one end of a spectrum with 
Procedures)

• LOINC for interactions that produce an assessment or 
measurable results

• SNOMED-CT for appropriate results and interventions 
that do not produce measurable results (e.g., counseling)
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Tour LOINC



Tour LOINC Panel Browser



Tour LOINC Panel Browser II (continued)



Tour LOINC Panel Browser III (continued)



Tour LOINC Bacterial Ag panel (continued)



Tour LOINC Fully Specified Name (continued)



Tour LOINC Panel Browser IV (continued)



Tour LOINC Panel Browser V (continued)



Tour LOINC Food Allergen Panel (continued)



Tour LOINC Cow milk (continued)



Tour LOINC Basic Attributes (continued)



Q&A
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