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Interoperability



https://www.himss.org/himss-dictionary

Interoperability

Definition
- is the ability of different information technology systems and 

software applications to communicate, exchange data, and use the 
information that has been exchanged 

- means the ability of health information systems to work together 
within and across organizational boundaries in order to advance 
the health status of, and the effective delivery of healthcare for, 
individuals and communities 



Interoperability
(cont.)

Why do we need standard? 

Credit: Dr. Rath Panyowat 



Interoperability
(cont.)

Levels of interoperability 

https://www.himss.org/himss-dictionary

Credit: Dr. Rath Panyowat 



Interoperability
(cont.)

Example of structural interoperability 

Credit: Dr. Rath Panyowat 



Interoperability
(cont.)

Credit: Dr. Rath Panyowat 

Example of semantic interoperability (1) 



Interoperability
(cont.)

Credit: Dr. Rath Panyowat 

Example of semantic interoperability (2)



Interoperability
(cont.)

Credit: Dr. Boonchai Kijsanayotin

Level and standard



https://build.fhir.org/index.html



Overview

https://build.fhir.org/index.html

- Defines how healthcare information can be exchanged between different 
computer systems regardless of how it is stored in those systems.

- FHIR’s development began in 2012

- A Standard Development Organization (SDO) that developed many 
standards in the healthcare and established in 80s. 

- For example, HL7 V2®, V3®, CDA®, and FHIR®

- It’s not a next version of the previous HL7 standard (V2, V3), although it 
uses some terminology from them. 

- The license is “No Rights Reserved” which means anyone can use the 
standard without license fee.

HL7



https://build.fhir.org/documentation.html

Specification
- Content model
- Exchange mechanism
- Extension framework
- Data type
- Others

HL7
(cont.)



https://build.fhir.org/index.html

Content model
- 5 level
- 13 Module
- 145 resources 

Module

Resource 

Level

HL7
(cont.)



https://build.fhir.org/medication.html

Example of medication resource (1)

HL7
(cont.)



https://build.fhir.org/medication.html

Example of medication resource (2)

Element 

HL7
(cont.)



Example of medication resource (3)

Element

Element

Element

Element

Element

Element

Resource

Extension 

Extension 

Following the rules
- Terminology Binding 
- Gender (male/ female/ 

other/ unknow))
- Drug code (e.g., SNOMED 

CT)

https://build.fhir.org/medication.html

- Not fit our need 
- We can customize it to fit 

our context.

HL7
(cont.)



https://build.fhir.org/medication.html

Example of medication resource (4)

HL7
(cont.)



https://build.fhir.org/patient.html

Example of patient resource (1)

HL7
(cont.)



https://build.fhir.org/patient.html

Example of patient resource (2)

HL7
(cont.)



Example of creating FHIR® resources (1)

Credit: Dr. Rath Panyowat 

HL7
(cont.)



Example of creating FHIR® resources (2)

Credit: Dr. Rath Panyowat 

HL7
(cont.)



Example of creating FHIR® resources (3)

Credit: Dr. Rath Panyowat 

HL7
(cont.)



Example of creating FHIR® resources (4)

Credit: Dr. Rath Panyowat 

HL7
(cont.)



Example of creating FHIR® resources (5)

Credit: Dr. Rath Panyowat 

HL7
(cont.)



Example of creating FHIR® resources (6)

Credit: Dr. Rath Panyowat 

HL7
(cont.)

Format
- JSON
- XML



https://build.fhir.org/search.html

Other functions
- Searching

HL7
(cont.)



Rajkomar A, et al. NPJ Digit Med. 2018;1:18.

First, we report a generic data processing pipeline that can take raw EHR 
data as input, and produce FHIR outputs without manual feature 
harmonization. This makes it relatively easy to deploy our system to a new 
hospital. 

Contribution



Rajkomar A, et al. NPJ Digit Med. 2018;1:18.

- Included EHR data both inpatient and outpatient from 2 hospitals
- Hospital A; The University of California, San Francisco (UCSF) from 2012 

to 2016 
- Hospital B; The University of Chicago Medicine (UCM) from 2009 to 2016 

Datasets

Literature

Hospital
Data 

Structure Unstructure

A
- Patient 

demographics
- Provider orders
- Diagnoses
- Procedures
- Medications
- Laboratory values

- Vital signs
- Flowsheet data, 

which represent all 
other structured 
data elements (e.g., 
nursing flowsheets) B

- Free-text 
medical notes 



Rajkomar A, et al. NPJ Digit Med. 2018;1:18.

Data representation and processing

Literature
(cont.)

- The study developed a single data structure that could be used for all 
predictions, rather than requiring custom, hand-created datasets for every 
new prediction. 

- This approach represents the entire EHR in temporal order: data are 
organized by patient and by time. To represent events in a patient’s 
timeline, the author adopted the FHIR standard.
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Data representation and processing (1)

Literature
(cont.)

Data 
- Patient 

demographics
- Provider orders
- Diagnoses
- Procedures
- Medications
- Laboratory values
- Vital signs
- Flowsheet data, 

which represent all 
other structured 
data elements (e.g., 
nursing flowsheets) 

- Free-text medical 
notes

FHIR
Resources 

- Patient
- Encounter
- Medication
- Observation (e.g. vital signs 

and nursing 
documentation)

- Composition (e.g. notes)
- Conditions (i.e. diagnoses)
- MedicationAdministration
- MedicationOrder
- ProcedureRequest
- Procedure
- Extension framework

Manual mapping 
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Literature
(cont.)

Manual mapping
- Tables and fields map directly to existing resource types and attributes in 

FHIR.

- To incorporate EHR data that did not map straightforwardly to an existing 
FHIR resource type or attribute, FHIR extensions were used.

- The data did not harmonize elements to a standard terminology or ontology

- The only exceptions were for diagnoses/procedures, which we mapped to 
ICD9/10 and CCS categories if the health system did not already include 
them (e.g. for CPT codes), and for elements that were used to define the 
primary outcomes.

Data representation and processing (2)
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Literature
(cont.)

Data representation and processing (3)
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Literature
(cont.)

Data representation and processing (4)
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Literature
(cont.)

Data representation and processing (5)



Summary



Advantages of FHIR®

Summary

Credit: Dr. Rath Panyowat 
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