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Tutorial Duration: Two hours 
 
What will the attendee be able to do after being in this session? 
 
This two-hour workshop will provide an introduction to the basic steps for developing a clinician-
facing SMART on FHIR web-based application. Attendees of all skill levels are invited to attend 
and participate, though this session will primarily focus on the basics of SMART on FHIR app 
development. After participating in this session, attendees will be able to create a basic 
functioning SMART on FHIR app and run it against a public FHIR server available via the 
SMART sandbox. Attendees will also be able to identify challenges and potential pitfalls when 
working with the FHIR standard, SMART, and vendor APIs. 
 
Summary 
 
Fast Healthcare Interoperability Resources (FHIR) is a major new standard for making health 
data more easily accessible. Developed by the standards organization Health Level Seven 
International (HL7), FHIR is rapidly gaining traction across the healthcare industry1. Many of the 
major EHR vendors have implemented support for the FHIR standard in their products. 
Adoption is rapidly advancing with 87% of hospitals and 69% of physicians in the US using an 
EHR with FHIR capabilities2. FHIR enables many use cases from electronically transmitting a 
patient’s health data between providers to submitting data to disease-specific registries. 
 
One particular use case with growing interest is the creation of applications that use data pulled 
from the EHR via FHIR. Unfortunately, FHIR itself lacks a fully developed framework for creating 
apps that could be deployed across different FHIR servers. However, the SMART specification 
fills this gap3. SMART was developed by the Computational Health Informatics Program at 
Boston Children’s Hospital with a grant from the Office of the National Coordinator. It provides 
mechanisms within an EHR for 3rd party app launching, authentication, and scoping of 
information available to the app. SMART allows healthcare professionals to launch apps from 
within a patient’s chart in the EHR and run an app without (1) separately signing into the app 
and (2) re-selecting the patient when the app is launched. In most instances, the app appears to 
be running “inside” the EHR. By combining SMART, FHIR, and standard web tools (such as 
HTML, CSS, JavaScript), developers can create EHR vendor agnostic applications. 
 
This workshop consists of four sections. During the first two sections, we will briefly overview 
SMART on FHIR, how EHR vendors are implementing the FHIR standard, and cover basic 
application design principles and resources for development. The third section encompasses 
the hands-on portion of the workshop where we will guide participants as they build a 
functioning SMART on FHIR application tested against a publicly available FHIR server. 
Participants may build one of our step-by-step guided applications or may build one on their 
own using a provided FHIR resource ‘cheat sheet’. Lastly, we will conclude with an overview of 
the practicalities of implementing a SMART on FHIR application within the production 
environment, with experiences from past implementations across different EHR settings. 



Educational Objectives 
• Demonstrate the practicality and applicability of the FHIR standard by walking through 

the development process of a SMART on FHIR application 
• Equip participants with the requisite knowledge and example code base to build a 

functional and practical SMART on FHIR web application 
• Highlight special concerns and common pitfalls in the development process when 

creating a medical application 
 
Outline of Topics 

• Introduction (15 minutes) 
o SMART on FHIR background 
o Advantages & current limitations of SMART on FHIR 
o Overview of EHR vendor FHIR APIs  

• Design (15 minutes) 
o App design principles for patient safety 
o Overview of tools & resources for app development 

• Build (60 minutes) 
o Overview of FHIR resource ‘cheat sheet’ 
o Build guided application 

§ BMI calculator 
§ Framingham risk score calculator 

o Build unguided application 
• Deploy (30 minutes) 

o Detailed considerations of authentication & authorization 
o Implementation lessons learned from EHR 1 
o Implementation lessons learned from EHR 2 

 
Workshop instructional level is a combination of introductory and intermediate (approximately 
50:50). 
 
Pre-requisites 

• Laptop with internet connection 
• Github account 
• Knowledge of the following is helpful, but not required: 

o HTML/CSS/JavaScript 
o JSON format 
o RESTful APIs 

 
Tools the Workshop Offers 
This session will be an interactive, guided workshop on building a basic SMART on FHIR app 
with opportunities for questions, suggestions, and discussion throughout. We will focus on the 
basics of SMART on FHIR apps and important considerations for development. It is not 
intended to be an exhaustive course, but advanced topics may be discussed depending on 
participants’ interests and time permitting. 
 
Instructors’ Experience 
Josh Herigon is a combined clinical informatics and pediatric infectious diseases fellow at 
Boston Children’s Hospital. He is also pursuing a master’s degree in Biomedical Informatics 
from Harvard Medical School. As part of his informatics training, he has worked with the FHIR 
standard in several settings. Most notably, he was part of a team from Boston Children’s 
Hospital and Verily Life Sciences that developed and deployed into production at Boston 



Children’s Hospital a SMART on FHIR app called “MedTimeLine” that facilitates data gathering 
for infectious diseases consultations. This app won 3rd place in the AMIA/HL7 FHIR 
Applications Showcase at the 2019 AMIA Annual Symposium. More information about the 
project and the open source code can be found on Verily’s Github page 
(https://github.com/verilylifesciences/medtimeline).  

Colby Uptegraft is an active-duty major and physician in the United States Air Force, clinical 
informatics fellow at Boston Children’s Hospital, and Master of Biomedical Informatics student at 
Harvard Medical School. He is board certified in general preventive medicine & public health 
and has developed multiple iOS, Android, and web applications. From his reputation as an app 
developer, the Society of United States Air Force Flight Surgeons elected him as their current 
Chair of Information Systems leading the development of their new website and individually 
converting their Aircraft Mishap Guide into an iOS application. The North Atlantic Treaty 
Organization (NATO) also recently consulted him to build a cross-platform mobile application to 
disseminate international cardiology guidelines and decision-support tools. 
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