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Agenda & Structure

1. Introduction and house rules

2. Standardization topics

3. FHIR Basics – Recap + shallow dive
1. Why FHIR, what is FHIR, resource types, data types, exchange methods, terminologies, 

search; Q&A
2. Putting it all together – references, contained, bundles, documents
3. How we make and extend FHIR ; Q&A
4. FHIR community, tools, documentation

4. Q&A, Discussion, next activities



Remarks and disclaimers

• FHIR® is the registered trademark of Health Level Seven®

(HL7®) International.

• The use of the FHIR® trademark does not constitute 
endorsement of this course/product/service by HL7 ®.

• This is not an official HL7 training. For such training 
opportunities, you are encouraged to 

• http://www.hl7.org/training

http://www.hl7.org/training


Goals

• This presentation is a collection of freely available materials. 

• This presentation is shared under a Creative Commons Attribution 4.0 (CC 
BY 4.0) license - (ok to share and adapt if credits are given)

• Our goal is to help / refresh navigation and discovery skills. The content 
used is not exhaustive, and aims to be broader in scope than deeper.

• We have little time, but we’ll try to entertain questions – and we‘ll value 
your input for next sessions



Before we start…

• The most important outcome of this is that we collaborate, experiment and participate
• https://chat.fhir.org

• http://community.fhir.org

• Coming events: DevDays 2021
• https://www.devdays.com/june-2021/registration/

• Participants from Low and Lower Middle Income Countries
For those living in low and lower-middle-income countries, an opportunity to register at a discounted fee is 
available. The fee for those from Africa is $50 USD. The fee for other low and lower-middle-income countries 
is $100 USD (early bird before May 14, 2021) and $150 USD (regular after May 14, 2021).

https://chat.fhir.org/
http://community.fhir.org/
https://www.devdays.com/june-2021/registration/


Notes on 
Standardization



Motivations for Standardization

• Be conformant to standard X

• Support internationalization

• Be compatible with solution Y

• Standardize the data

• Reduce complexity while supporting variety



Situation: Levels / types of standards

HL7



Information levels

Logical Data Models

Physical

How it is modelled
Descriptions of how the data is modelled, with 
entities, attribute, and notions of cardinality, 
relations, data types, etc.

How it is implemented
A data element in a file, e.g. 
Patient.name[0].given

Implemented  as



What is FHIR?

• Fast Healthcare Interoperability Resources

• A technical specification for data exchange

• Computable specification

• Relying on industry-standard technologies and formats (JSON, XML, REST…)

• Defines standard data objects (resources) which can be composed to form 
any type of communication – from reporting a blood pressure 
measurement, to querying for available inventory items…

• Addressing some of the challenges in standardisation

• Supported by a large community
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FHIR publication 
(always) online

http://hl7.org/fhir.org

http://build.fhir.org

http://hl7.org/fhir.org
http://build.fhir.org/


FHIR resource types

http://build.fhir.org/types.html

http://build.fhir.org/types.html


Data types

http://build.fhir.org/datatypes.html

º-\

http://build.fhir.org/datatypes.html


Primitive types

• Can be further constrained



Data types in instances

{

"resourceType" : "Patient",

"id" : "43961584-bf55-4ddf-9462-a37465fe4440",

"identifier" : [

{

"type" : {

"coding" : [

{

"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/",

"code" : "MR",

"display" : "Medical record number"

}

]

},

"system" : "http://myhospital.org/identifiers/patients",

"value" : "P0000001"

}

],

"name" : [

{

"family" : "Doe",

"given" : [

"John"

]

}

],

"gender" : "male",

"birthDate" : "1971-04-28T00:20:00Z"

}



FHIR resource types

• Are defined computably

• Can be extended (like most other 
types)

http://hl7.org/fhir/resourcelist.html

http://hl7.org/fhir/resourcelist.html


FHIR “special” resource types

• Foundational resources: used to define fundamental aspects of 
FHIR (resources, maps, operations, capabilities)

http://hl7.org/fhir/resourcelist.html

http://hl7.org/fhir/resourcelist.html


FHIR development process

• HL7 Working Groups continuously analyse needs and enhance the 
standard content – resources, guidance, etc.

• HL7 and FHIR community continuously improves the ecosystem and 
supports the adoption

• International and national working groups can do the same



FHIR Maturity Levels
• FHIR Resources (i.e. all conformance artifacts) have a FHIR Maturity Model (FMM) level

• Implementer feedback is welcome – and part of the process

FMM0

•Published draft

FMM1

•No warnings

•WG approval

FMM2

•Tested by 3 independent 
systems for >80% scope

FMM3

•Meet quality guidelines

•Formal ballot

•Comments

FMM4

•1 Formal publication cycle

•Multiple implementations

•Backward changes require 
consulting implementers

FMM5

•2 formal publication cycles

•5 independent publications 
in more than one country



Patient resource

http://hl7.org/fhir/patient.html

• Scope and usage

http://hl7.org/fhir/patient.html


Resource content



Terminology bindings
& Constraints

• Some data types can have 
terminology bindings (with 
varying strength)

• Any elements can have 
(computable) constraints

• Constraints are also inherited



Search parameters



Resource instance
{

"resourceType" : "Patient",

"id" : "43961584",

"meta" : {

"versionId" : "1",

"lastUpdated" : "2020-09-11T13:48:11.266Z"

},

"text" : {

"status" : "generated",

"div" : "<div xmlns=\"http://www.w3.org/1999/xhtml\"><p><b>Generated Narrative with Details</b></p><p><b>id</b>:

1</p><p><b>identifier</b>: Medical record number = P0000001</p><p><b>name</b>: John Doe </p><p><b>gender</b>: other</p><p><b>birthDate</b>:

28/04/1971 0:20:00 AM</p></div>"

},

"identifier" : [

{

"type" : {

"coding" : [

{

"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/",

"code" : "MR",

"display" : "Medical record number"

}

]

},

"system" : "http://myhospital.org/identifiers/patients",

"value" : "P0000001"

}

],

"name" : [

{

"family" : "Doe",

"given" : [

"John"

]

}

],

"gender" : "male",

"birthDate" : "1971-04-28T00:20:00Z"

}



FHIR Search

• FHIR servers can support search using GET or POST

• Search possibilities can be configured for individual systems

• Search can include additional resources, or limit the data…

26



FHIR Search

• Search works as a filter:

• GET /Patient – all patients

• GET /Patient?_id=180252 – only the patient with that ID

• GET /Patient?identifier=http://hl7.org/fhir/sid/us-mbi|0000-000-0000 

• GET/Patient?birthdate=lt2010-10-01

• A resource can be searched by its search parameters

• A server can be searched across resources

https://www.hl7.org/fhir/search.html

https://www.hl7.org/fhir/search.html


Search parameters
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FHIR use of terminology 

• Some data elements have a terminology binding (of a specified 
strength)

• To a ValueSet, which (typically) has values out of a CodeSystem



http://build.fhir.org/terminology-module.html

http://build.fhir.org/terminology-module.html


Q&A
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Putting FHIR together
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Resource References

A Resource is normally the atomic exchange 
unit. Resources relate to each other.



Bundle

• Used to contain and
group resources

• Different bundle types

• Others resources for 
grouping only:

• List
• Composition
• (Group)



FHIR extensions

• The way to add elements to a structure while keeping conformant

• Extensions are also defined using FHIR

• FHIR does provide some standard extensions: where the data element 
is not very common, but where there’s utility in having a common 
way to express it



Contained resources, extensions

• Resources can contain other resources

Most anything in FHIR can be extended

{

"resourceType" : "Patient",

"id" : "43961584-bf55-4ddf-9462-a37465fe4440",

"contained" : [

{

"resourceType": "Organization",

"id": "123",

"identifier": [

{

"system": "urn:ietf:rfc:3986",

"value": "urn:oid:2.16.840.1.113883.19.5"

}

],

"name": "Good Health Clinic"

}

],

"extension" : [

{

"url" : "http://hl7.org/fhir/StructureDefinition/patient-birthPlace",

"valueAddress" : {

"city" : "Muenchen",

"country" : "Germany"

}

}

],

"identifier" : [

{

"type" : {

"coding" : [

{

"system" : "http://terminology.hl7.org/CodeSystem/v2-0203/",

"code" : "MR",

"display" : "Medical record number"

}

]

},

"system" : "http://myhospital.org/identifiers/patients",

"value" : "P0000001"

}

],

"name" : [

{

"family" : "Doe",

"given" : [ "John“ ]

}

],

"gender" : "male",

"birthDate" : "1971-04-28T00:20:00Z"

}



FHIR data exchange
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Exchange paradigms

• FHIR supports 4 paradigms 
• RESTful API hl7.org/fhir/http.html

• Documents (like CDA) 
hl7.org/fhir/documents.html

• Services (SOA techniques) 
hl7.org/fhir/services.html

• Messages   hl7.org/fhir/messaging.html

http://www.healthintersections.com.au

https://www.hl7.org/fhir/http.html
https://www.hl7.org/fhir/documents.html
https://www.hl7.org/fhir/services.html
https://www.hl7.org/fhir/messaging.html
http://www.healthintersections.com.au/


REST

• Most common approach

• GET (the “read” verb)
• GET a single resource: GET Patient/43961584
• GET a set of resources GET Patient (?...)
• Response is a resource (a Patient, or a Bundle, or an OperationOutcome)

• POST (create)

• PUT (update)

• DELETE (delete)



Example

(GET) http://test.fhir.org/r4/Patient/43961584/_history/4?_format=json



Documents

• A Bundle with

• Type = document

• 1st Entry is a Composition

• N entries referenced by Composition

• Signature and Provenance

• Used for

• Persistence

• Stewardship

• Authentication

• Context

• Integrity

• Human Readability
http://build.fhir.org/documents

© 2019 Health Level Seven ® International. Licensed under Creative Commons Attribution 4.0 International
HL7, Health Level Seven, FHIR and the FHIR flame logo are registered trademarks of Health Level Seven International. 
Reg. U.S. TM Office.

Observation 
Resource

Composition Resource

Section

Device Resource

Condition Resource

List Resource

<Bundle>
<entry>

<resource>

<Composition />
</resource>

</entry> 
<entry>

<resource>

<Observation />
</resource>

</entry>
<entry>

<resource>

<Device />
</resource>

</entry>
<entry>

<resource>

<List/>
</resource>

</entry>
<entry>

<resource>

<Condition/>
<resource>

</entry>

</Bundle>

AttesterMetadata Section

Section

http://build.fhir.org/documents


FHIR Subscriptions

• Potentially interesting for “listening” to events

http://build.fhir.org/subscriptions

http://build.fhir.org/subscriptions


Q&A
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Using FHIR in an implementation

• Will be subject of a dedicated intro session

• There can be different levels – look for already existing guidance (or 
help build it)

• A FHIR specification can add constraints and extensions to the 
specification it depends on

FHIR base specification Ext

Standard constraints e.g. HL7 guides, IHE profiles, OpenHIE guides

National guidance (e.g. vocabularies, mandatory data)

Project specifications



Constraining FHIR

• Cardinalities can be further reduced

• Vocabulary bindings can be further reduced

• Slices can be created



FHIR Tools

• FHIR servers
• Readily available:

• http://test.fhir.org/r4

• http://hapi.fhir.org/

• Reference implementations (servers and clients on several technology 
platforms)

https://confluence.hl7.org/display/FHIR/Open+Source+Implementations

http://test.fhir.org/r4
http://hapi.fhir.org/
https://confluence.hl7.org/display/FHIR/Open+Source+Implementations


Get in touch, be active

• Check with others (at chat.fhir.org or community.fhir.org)

• Create (or ask someone to create) a change request

• Join a FHIR event like DevDays (devdays.com), discuss

• Join a FHIR connectathon, test and provide feedback

https://chat.fhir.org/
https://ccommunity.fhir.org/
https://www.devdays.com/


Feedback,
Q&A, Discussion

Next sessions

Digital Square | connecting the world for better health
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Upcoming sessions

• FHIR profiling & documentation: May 26th
• In this webinar we’ll explore the basics for creating and documenting a FHIR® specification for a project, a country, or an individual 

application. We’ll see how the FHIR® specification can be extended and constrained to support specific needs. After identifying what is 
contained in a FHIR® specification, we’ll see how such specifications are documented, and how this is done in a good way to accelerate 
delivery through validation, testing, and automation. We’ll remember some of the basic FHIR® features around localization and multi-
language which become more important when implementing FHIR® profiles.

• FHIR and Terminology: Jun 30th
• This session will introduce the FHIR® support for terminologies: Standard (global) terminologies like SNOMED CT, LOINC, or local 

terminologies (for example national codes) vs project-specific terminologies. We’ll look at the FHIR® resources for terminologies, how 
they are used in the other FHIR® resources, and how to define new terminology resources, as well as how to localize the value sets. We’ll 
also take a quick look at the basic FHIR® terminology operations and provide some pointers to additional resources and terminology 
servers.

• FHIR Implementation Guide / Advanced Usage:  Jul 28th
• The culmination of this foundational series will be a practical workshop-like session, with an example for anyone that wishes to create 

their first FHIR® specification publication. We will use the open-source tools (we will provide installation instructions beforehand) and we’ll 
guide you through the creation of a publication of an Implementation Guide in the most fundamental aspects: Setting up a (shared) 
repository, adding FHIR® conformance resources (e.g. profiles, extensions, value sets), importing dependencies from other specifications, 
adding narrative text and diagrams, and using a shorthand language to accelerate the work. At the end, you will be able to find the 
published content on your machine, ready for sharing - or you can use the community continuous delivery tools to share the result online 
directly from your repository.



Digital Square is supported by: 

Digital Square is a PATH-led initiative funded and designed by the United States Agency for International 
Development, the Bill & Melinda Gates Foundation, and a consortium of other donors. 

This presentation was made possible by the generous support of the American people through the United States Agency for International Development. The 
contents are the responsibility of PATH and do not necessarily reflect the views of USAID or the United States Government.


