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Executive Summary 

 

A demand for patient and clinician access to electronic health information has spurred the 

innovation of standards-based application programming interfaces (APIs). As part of the Office 

of the National Coordinator for Health IT’s (“ONC”) 21st Century Cures Act: Interoperability, 

Information Blocking, and the ONC Health IT Certification Program Final Rule, health IT 

developers will need to adopt the HL7 Fast Healthcare Interoperability Resources (FHIR) 

standard as a foundational standard. For this project, the ONC engaged Catalyst @ Health 2.0 

(“Catalyst”) to survey and interview EHR developers and health app developers internationally 

and in the U.S to measure key aspects of the ONC’s API standards measurement framework.  

 

Catalyst identified technical experts in the digital health community using its proprietary 

database, SourceDB, and its extensive global network. In total, Catalyst conducted nine 

qualitative interviews that were recorded and transcribed:  

 

● Five FHIR API Client Application survey interviews 

● One non-FHIR API Client Application survey interview  

● One discussion with non-FHIR API Client Application  

● Two FHIR API Server survey interviews 

● One non-FHIR API Server survey interview 

 

The interviews were staggered so that Catalyst could integrate meaningful pieces of feedback 

into the next iteration of a survey or explore them further in the interviews. To assist with the 

latter, Catalyst created interview guides that corresponded to the survey questions in order to 

gauge interviewees’ feedback and recommendations (see appendix).  

 

Interviewees received honoraria for their time and effort. Despite the incentive, there was a low 

response rate from the identified experts. One possible explanation for this could be the fact that 

experts were generally contacted via email or LinkedIn, which could increase the likelihood of 

the outreach being regarded as spam. A persistent limitation throughout the duration of the 

project was the identification of technical experts who are not currently working with FHIR at 

their health IT organizations. This may be due to the passing of the aforementioned ONC rule, 

which has spurred the rapid adoption of the FHIR standard by many health IT organizations. To 

create and disseminate the surveys, Catalyst utilized Formstack, an online survey platform. 

Respondents to the API Server survey noted that they found it hard to share the link to the 

online survey amongst different members of their organizations, and would have liked to 

complete the survey(s) on Microsoft Word which allows them to make notes in the margins.  

 

Through the surveys and interviews, respondents highlighted key barriers to the adoption of 

FHIR. Across both surveys, respondents noted a lack of adoption of the standard amongst EHR 

vendors and payors as an obstacle. On the non-FHIR API Client Application survey, 

respondents noted a lack of knowledge about emerging standards like FHIR, and that the 
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number of data elements found within the FHIR standard are not at the level necessary to build 

applications solely on the standard. Interviewees also noted that proprietary/customized  

 guides were largely misunderstood or unknown. They were unclear about the parameters that 

would make an implementation guide or API framework proprietary or customized, and had 

difficulty conceptualizing it. Lastly, interviewees wanted to emphasize the importance of defining 

the intended meaning of technical terms like “conformance,” which may have a breadth of 

meanings and use cases to the respondent, and could therefore hold various implications for 

the accuracy of their responses.  

 

In general, interviewees across the API Client Application and Server surveys highlighted 

missing concepts or ideas that they felt would be valuable to explore in future iterations of the 

FHIR survey(s). This included: the lack of adoption of API standards among EHRs and the 

accessibility and difficulty of implementing API endpoints (e.g. developers must often go through 

a costly and time intensive process to access the APIs from the EHR vendor’s marketplace). In 

addition, interviewees stated that it would be valuable to examine the implications of the global 

pandemic on the adoption of emerging standards as put forth by the 21st Century Cures Act. 

Respondents noted that COVID-19 has changed the landscape, and many health IT 

organizations’ plans for adoption of the FHIR standard may be pushed back. Lastly, 

respondents would recommend that the ONC examine the implications of EHR vendors’ 

purview on integrations and what that means in the conversation surrounding patients and their 

data. 

 

This report provides the interviewees’ feedback across the API Client Application and Server 

survey, Catalyst’s analysis of the feedback and its recommendations for future iterations of the 

surveys.  
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Interviewee Feedback  

Section 1 - Survey Introduction and Scope 

This section will highlight survey respondents’ feedback on the introduction section and overall scope of 

the survey.  

 

Table 1.1  
The table captures feedback from the API Client Application interviewees regarding the introduction section and elements that 

influence the scope of the survey.  

 

API Client App (non-FHIR) (v1)

n = 1

Introduction N/A

Time to 

Complete 

Survey/Length 

of Survey

• 100% of respondents felt that the 

survey did not take too long so it is 

manageable (within 30 min). 

Sensitive 

Information

N/A

Scope of Survey N/A

Target Audience • 100% of respondents would clarify that 

respondents should be answering #8 

from perspective of current 

organizational affiliation.  

Areas for 

Further 

Exploration

• 100% of respondents stated that it 

was important to consider how things 

have changed re: FHIR 

implementation/usage (e.g. application 

are built with intermediary/ middle-

ware). 

API Client App (FHIR) (v1)

n= 4

API Client App (FHIR) (v2)

n = 1 

• 50% of respondents found the 

introduction to be clear. 

• 25% of respondents would note that the 

survey will request feedback on entire 

ecosystem of APIs, not just on FHIR 

standard (e.g. Athena's custom APIs).

• 25% of respondents like the shorter 

introduction, with the most important info 

is project is from ONC and HL7. 

N/A

• 75% of respondents said it took them 15-

20 minutes to complete survey. 

• 100% of respondents said the survey 

was manageable. 

• 50% of respondents said the survey felt 

long. 

• 75% of respondents stated they were 

comfortable giving out information, but 

that #11 might elicit different answers if 

people know if the survey responses 

would be associated with their 

organization.

• 100% of respondents stated that it took them 30-

40 minutes to complete and that it was manageable 

to complete. 

N/A

• 25% of respondents would want the 

survey to explore the access to and 

difficulty of actually implementing API 

endpoints is missing. 

• 25% of respondents would want the 

survey to explore the general adoption 

amongst EHR vendors is missing.

• 25% of respondents felt that survey 

should focus more on the type of API 

Client Applications that clients are (e.g. 

SMART on FHIR vs. CS, etc.) 

• 25% of respondents had questions 

about how their responses were going to 

be used and what the goals of the survey 

were.

N/A

N/A

N/A • 100% of respondents recommended tailoring 

questions based on the role of the respondent. 

• 100% of respondents thought it would be valuable 

to break out areas of specificity to get really 

targeted answers about the types of FHIR resources 

people are using. Respondent felt as if the current 

survey was more appropriate for general 

marketing/product manager. 

• 100% of respondents recommended defining target 

audience of surveys because if survey is sent out to 

folks who either are interested in health tech but

don't work in it yet or are just starting out, that they 

might not recognize terms such as the type of end 

users in #9 and #10.
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Table 1.2 
The table captures feedback from the API Server interviewees regarding the introduction section and elements that 

influence the scope of the survey.  

 

 

 

 

 

 

 

 

 

API Server (FHIR) (v1)

n=1 

API Server (FHIR) (v2)

n=1 

API Server (non-FHIR) (v1)

n=1 

Introduction N/A N/A • 100% of respondents stated that the 

introduction felt brief, and that they 

were unclear about development, 

initiation, background behind survey, 

and who crafted it. The interviewee 

recommends including information 

about how results will be used and 

overall purpose/motivation behind the 

survey. The interviewee recommends 

clarifying whether responses to survey 

should be answered on behalf of the 

individual or the company. 

Time to Complete 

Survey/Length of 

Survey

• 100% of respondents felt the 

length was too long (20 min). 

• 100% of respondents felt that 

the length and time to complete 

the survey was manageable (35 

min). 

• 100% of respondents felt length of 

survey was manageable. It took the 

respondent 10 minutes to complete 

the survey. 

Sensitive 

Information

N/A N/A • 100% of respondents anticipate 

some concern about what will be done 

with the information. The respondent 

would clarify that responses would not 

be attached to company's name, but 

anticipates that there will still be 

concern that the information could be 

made public upon request.

Scope of Survey • 100% of respondents were 

unsure about the purpose/goal of 

the survey and suggest stating it 

in the introduction. Respondents 

would recommend clarifying  

intent, consumer, and use of 

survey. 

N/A • 100% of respondents felt the scope 

of survey was unclear in regard to the 

type of API Client Applications it is 

interested in getting responses from 

(e.g. enterprise integrations that 

communicate on the back-end via FHIR 

vs. smartphone apps used by 

providers/patients). 

Target Audience • 100% of respondents were 

unsure about intended target 

audience of survey (e.g. - "is it 

one per company, one per 

solution, or one per person?")  

overall and in #3, #4, #6, #13. 

N/A N/A

Areas for Further 

Exploration

N/A • 100% of respondents would 

want the survey to explore data 

set vs. USCDI. 

• 100% of respondents stated that #24 

does not mention integrations at all.
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Section 2 - Definition of Survey Terms 

This section contains interviewees’ feedback regarding the definition of technical terms and phrases used 

throughout the survey.  

 

Table 2.1  
The table includes (but is not limited to) API Client Application interviewees’ feedback on the definition of “API,” “API Server,” “API 

Client Application,” “conformant (partially/fully),” “health information technology product vendor,” etc. 

 

API Client App (FHIR) (v2)

n = 1 

API Client App (non-FHIR) (v1)

n = 1

"API" N/A N/A

"API Server" • 100% of respondents thought the 

definition of API Server could be 

modified by not giving an example of 

an inpatient/outpatient/EHR (e.g. 

EHR itself is not an API layer).

• 100% of respondents thought the word 

“server” is sometimes thought of as an 

intermediary so the example latched onto 

the most is “health data integrator” as the 

server. Respondent wouldn’t consider a 

clinical data warehouse as a server but as 

a source of data. 

"API Client Application" N/A • 100% of respondents stated that the 

definition of API Client Application was 

clear, but that the examples under API 

Client Application do not make it clear 

that it can refer to more than just desktop 

applications (e.g. tablets, smartphones). 

"API Client Application," 

"API," "API Server"

• 100% of respondents thought 

definitions of "API Client Application" 

and "API" were clear. 

N/A

"Conformant," "fully 

conformant," "partially 

conformant"

N/A N/A

Endpoints • 100% of respondents 

recommended defining "endpoints" 

in #18-22. 

N/A

Health Information 

Technology Product 

Vendor

N/A N/A

End Users • 100% of respondents suggested re-

phrasing "patient-facing application" 

to "patient/caregiver facing 

application" to include caregivers.

N/A

Use Cases N/A N/A

EHRs that API Client 

Applications can Retrieve 

Data from and/or Write 

Data To

N/A N/A

Barriers to Adoption of 

HL7 FHIR Standard

N/A N/A

API Client App (FHIR) (v1)

n= 4

• 25% of respondents thought the definitions were 

clear.  

• 25% of respondents thought the definitions were 

clear, but that some people taking the survey may fall 

under both "API Server" and "API Client Application." 

• 25% of respondents were unclear about what "fully 

conformant" means in #8a. 

• 25% of respondents suggested defining 

"fully/partially conformant" in #15. 

• 25% of respondents did not know difference 

between "health information technology product 

vendor" and a "systems integrator." 

• 25% of respondents were unsure about what a 

"health information technology product vendor" 

was—"it brings to mind EHRs."

• 25% of respondents did not understand what 

"combination of provider-patients" and "combination 

of payer-patients" meant in #9. 

• 50% of respondents recommended defining 

"endpoins" in #18-22. 

• 25% of respondents did not understand was meant 

by endpoints that are "live" in #22. 

N/A

• 25% of respondents stated that "API Server" seems 

to refer to the technical object, not the entities that 

interact with APIs. Respondents  do not use an 

overarching term to describe distinct entities like 

EHRS, warehouses, registries, etc. 

• 25% of respondents thought definition of "API 

Server" and "API Client Application" were too broad 

and that examples helped a little bit. 

N/A

• 25% of respondents were unsure about the 

difference between “Clinical decision support for 

providers” and “Analytics or decision support" in #10. 

The respondent suggested that "Analytics" should also 

probably be its own category. 

• 25% of respondents suggested that the survey 

should specify whether its talking about products or 

just HER companies overall. 

• 50% of respondents were unclear about the 

difference between  "benefits do not exceed 

investment" and "lack of business justification" in #18. 

• 25% of respondents did not understand what "lack 

of sufficient business justification" meant. 
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Table 2.2 
The table includes (but is not limited to) API Server interviewees’ feedback on the definition of “API,” “API Server,” 

“API Client Application,” “conformant (partial/fully),” “health information technology product vendor,” etc. 

API Server (FHIR) (v1)

n=1 

API Server (FHIR) (v2)

n=1 

API Server (non-FHIR) (v1)

n=1 

"API" • 100% of respondents stated that definition of 

"API" was too general, and recommended 

specifying use of the word throughout the 

survey to mean "web-based APIs." 

• 100% of respondents stated that the 

definition of "API" is more complex and longer 

than it needs to be. A part of the complexity is 

the word "synchronous." The respondents felt 

it may cause confusion because 

reading/writing can be done in an 

a/synchronous environment. 

N/A N/A

"API Server" • 100% of respondents felt that the definition 

was fine, but that you could switch out the 

word "application" with "system." 

• 100% of respondents stated that definition of 

"API Server"  might not be clear to provider 

organizations who have less of an 

understanding. 

• 100% of respondents stated that 

examples for API Server were too narrow, 

but that the definition was good.   

"API Client Application" • 100% of respondents felt that the definition 

of API Client Application sounded like it was 

more B2C oriented, despite its B2B capability. 

Interviewees suggested that the examples 

narrowed the definition to inadvertently 

exclude B2B capability. 

N/A • 100% of respondents stated that by 

including the word "integrates" in the 

definition of API Client App, the examples 

to support the definition should go beyond 

just smartphones/desktop apps (e.g. 

possible to have two servers that need to 

communicate with one another, exchange 

data over FHIR... ) The respondent was 

confused by the examples and therefore did 

not fill out the API Client App section of 

survey. 

"Conformant," "fully 

conformant," "partially 

conformant"

• 100% of respondents felt that it would be 

helpful to define "fully conformant" and 

whether definition includes implementation 

guides in #11. 

• 100% of respondents were unsure about the 

definition of "conformant" in #20. 100% of 

respondents recommend replacing "conforms" 

in #20  with "supports." 

• 100% of respondents recommended defining 

what is meant by "fully conformant" in #11. 

• 100% of respondents would recommend re-

wording #20 so that "conforms" is replaced with 

"supports." 

N/A

Endpoints • 100% of respondents had difficulty 

understanding "endpoints" in #19-22. 

Respondents were unsure about how to 

answer #20 as response varies by endpoint. 

• 100% of respondents would find it helpful to 

define what is meant by an endpoint that is 

"live"/turned on in #19. 

• 100% of respondents would recommend re-

framing #21 to ask about the public availability 

of endpoints. The respondents would also define  

what the option "machine readable" means in 

#21 (e.g. JSON or an API). 

N/A

Health Information 

Technology Product or 

Service Vendor

N/A N/A • 100% of respondents stated that "Health 

information technology product vendor" is a 

broad term, and that "product/service 

vendor" would be a sufficient alternative. 

Standards vs. 

Implementation Guides

• 100% of respondents would like #12 to 

clarify whether it is referring to standards, not 

implementation guides.

N/A N/A

Organization's Involvement 

in the Development, 

Implementation, or 

Configuration of API 

Server/Client Application

• 100% of respondents felt including both API 

Server and API Client Application makes the 

question unclear (e.g. a company that may not 

have consumer or provider focused app 

development may be unsure of where they 

fall). 

N/A N/A

Geographic Region of 

Organization/Customer(s)

• 100% of respondents were unsure about 

what is meant by Multi-Continent/Worldwide 

(e.g. is this option selected if other options are 

not sufficiently predominant?)

N/A N/A

Barriers to Adoption of HL7 

FHIR Standard

• 100% of respondents suggested that the 

survey clarify the difference between "lack of 

sufficient business justification" and "benefits 

do not exceed investment" in #18.  

• 100% of respondents were unsure about the 

difference between something that's "too 

difficult to support" and "not possible to 

support" in #15. Additionally, "Too difficult" 

may be the same as the following answer 

choice, "lack time or resources."

• 100% of respondents recommended changing 

"insufficient documentation" to "not an 

appropriate published version of an 

implementation guide" in #18.

N/A
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Section 3 - Considerations for Implementation of API Standards 

This section includes feedback on factors that influence the implementation of API standards 

like FHIR.  

 

Table 3.1 
The table consists of (but is not limited to) API Client Application interviewees’ feedback on factors that influence the 

adoption of FHIR. 

 
  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

API Client App (FHIR) v2)

n= 1

API Client App (non-FHIR) (v1)

n = 1

Implementation 

Guides

N/A N/A

Barriers to 

Supporting the 

FHIR Standard

N/A N/A

Use of Standards 

within 1 API 

Client App

N/A N/A

End Users N/A N/A

Uses Cases N/A N/A

• 25% of respondents did not answer #15 because guides they have used have 

been vendor-specific, and were not any kind of standard implementation guide. 

• 25% of respondents say they do not know of anybody that uses a 

customized/proprietary implementation guide re: #16. 

API Client App (FHIR) (v1)

n= 4

• 25% of respondents stated that within the same API Client Application, you can 

use the FHIR standard in combination with other standards listed in #8A and 

#8C. The interviewee noted that in #9 and #10, FHIR-based API and Non-FHIR 

based API could be used within the same Client Application. Interviewee is 

unsure of how to conceptualize a proprietary non-RESTful API framework in #8D.

• 25% of respondents were unsure about the concept of "health data sharing for 

consumers and caregivers" in #10. Interviewee "hasn't seen an app yet or a use 

case where the data is given to the consumer and they can interact with a whole 

bunch of places to share their data back and forth." 

• 25% of respondents did not know how to conceptualize "Conversion from other 

standards (V2, CDA)" in #10—interviewee thinks conversions are handled by 

EHRs.

• 25% of respondents think that the "mobile EHR access for providers" option in 

#10 doesn't make sense because most EHRs are developing their own mobile 

capability. Interviewee thinks listed use cases are important for exploring the 

uptake of FHIR, especially the 6 starting from the top. 

• 25% of respondents stated that #13 and #14 were clear, but noted that it's 

difficult to tell which standards are being implemented by EHR vendors and 

health systems. 
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Table 3.2  
The table consists of (but is not limited to) API Server interviewees’ feedback on factors that influence the adoption of 

FHIR.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

API Server (FHIR) (v1)

n=1 

API Server (FHIR) (v2)

n=1 

API Server (non-FHIR) (v1)

n=1 

Implementation Guides • 100% of respondents 

had confusion about 

what is meant by a 

"proprietary 

implementation guide" 

in #16 and said it needs 

further explanation.

• 100% of respondents 

stated that certain 

search parameters in 

the US Core or the 

Argonaut 

Implementation Guide 

are not supported by 

Servers themselves. 

Thus, the respondents 

consider their server to 

be "non-conforming." 

(#15)

N/A
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Section 4 - Formatting of Survey 

This section will cover interviewees’ feedback regarding the formatting of questions on the survey(s). 

 

Table 4.1 

This table includes (but is not limited to) API Client Application interviewees’ feedback on the layout and phrasing of survey 

questions.   

 
 

 

 

API Client App (FHIR) 

(v2)

n = 1

API Client App (non-FHIR) (v1)

n = 1

Radio Buttons • 100% of respondents 

fit into more than one 

organization type in #2 

but were unable to 

select more than option 

due to radio buttons.

• 100% of respondents stated that the 

radio buttons in #2 were not an issue as 

options are fairly distinct. 

• 100% of respondents were unable to 

select more than one option in #4 even 

though question prompted them to 

"select all that apply." 

Matrixes N/A N/A

EHRS that API Client 

Applications can 

Retrieve Data from 

and/or Write Data to

N/A • 100% of respondents recommend 

listing out EHR products in #14. 

Respondents would also recommend re-

phrasing the question to "For a given 

API application, how many simultaneous 

EHRs does it or can it connect to?”

Conformity to HL7 

FHIR Standard and/or 

Customized/Proprieta

ry Implementation 

Guides

N/A N/A

Spacing N/A N/A

Availability of API 

Client Applications 

based on FHIR 

version R4

N/A N/A

25% of respondents suggested removing the space between 

"DSTU" and "2" in #13a and removing the space between "STU" 

and "4" in #13b.  

• 25% of respondents suggested removing the NA option in #14 

and making “Already have available API Client Application(s) 

that use FHIR version R4” the first option. 

• 50% of respondents indicated that #15 was clearer as 

opposed to Alternative #15. 

• 25% of respondents were unsure about how to answer 

Alternative 15 if an organization had more than one API Client 

App at different levels of conformity. 

• 25% of respondents indicated that Alternative #15 was clearer 

as opposed to #15. 

• 25% of respondents indicated that #15a was clear. 

• 25% of respondents recommended against gatekeeping #15a 

and #15b because #15b captures why people aren't leveraging 

the standard. Interviewee suggests combining #15b and #16 as 

they are related in their aims. Interviewee thought reasons 

listed under #16 were verbose. 

API Client App (FHIR) (v1)

n= 4

• 50% of respondents  fit into more than one organization type 

in #2 but were  unable to select more than 1 option. 

• 50% of respondents fit into more than functional/organizational 

role in #6 but were unable to select more than one option. 

• 25% of respondents recommend having a check-box for the 

options in #8 to accommodate for more than one end user. 

• 25% of respondents understood what #8 was asking, but 

found the row descriptions to be long and largely 

similar—making it difficult to see how they differ. (E.g. the only 

difference between option c and d is the word “non.”) The 

interviewee recommended iterating on the display of the matrix 

(i.e. Breaking up questions on Y-axis). The interviewee thought 

the questions on the X-axis were digestible, but would 

recommend  including a sliding scale response functionality.

• 25% of respondents recommended splitting choices on Y-axis 

of #8 into tables of their own to reduce confusion. 

• 25% of respondents suggest implementing a free response 

box that allows respondents to number how many EHR 

products their API Client Application interacts with in #11. 
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Table 4.2 
This table includes (but is not limited to) API Server interviewees’ feedback on the layout and phrasing of survey 

questions.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

API Server (FHIR) (v1)

n=1 

API Server (FHIR) (v2)

n=1 

API Server (non-FHIR) (v1)

n=1 

Radio Buttons • 100% of respondents stated 

that having a check-box would 

enable companies to check all 

regions that apply to them in 

#3.

• 100% of respondents stated that 

there should be an option to clear the 

radio buttons in #11 and #12. 

• 100% of respondents  fit into more than one 

organization type in #2 but were  unable to 

select more than 1 option. 

• 100% of respondents stated that there 

should be an option to clear the radio buttons 

in #12. 

• 100% of respondents felt they should be 

able to select more than one option in #13. 

Matrixes N/A N/A • 100% of respondents would change the 

presentation or wording of #13a and #13b so 

that they are not so difficult to differentiate 

between. 

Geographic Region of 

Organization

• 100% of respondents stated 

that "Multi-continent/Worldwide" 

is not a region in #3. 

Interviewees would remove the 

word "primary" to make it 

easier for global companies to 

answer. 

• 100% of respondents would 

recommend combining #3 and 

#4. 

N/A N/A

Conformity to HL7 

FHIR Standard and/or 

Customized/Proprieta

ry Implementation 

Guides

• 100% of respondents 

preferred Alternative #14 to 

#14 because Alt. #14 has less 

information to in disparate 

areas. 

• 100% of respondents thought 

#14a was easier to click 

through than original #14, 

however, that it did not allow 

respondents to note how many 

products/services in full 

production are fully/partially 

conformant. 

• 100% of respondents preferred #14 

to Alternative #14. The respondents 

found the option to specify an "Other" 

HL7 Affiliation Implementation Guide in 

a short response box to be helpful.  

• 100% of respondents thought #14a 

was easier to click through than 

original #14, however, that it did not 

allow respondents to note how many 

products/services in full production are 

fully/partially conformant. 

N/A

Timeframe of 

Adoption of HL7 FHIR 

Standard

N/A 100% of respondents would  replace 

the word "support" with "use" in #11 to 

make it clearer. 

100% of respondents felt that there should 

be an explanation as to why #14 only asks 

about timeframe to support R4 and not 

earlier versions/ other regions. 

Endpoints N/A 100% of respondents would change 

options in 21b to have "publicly 

available" and "available by request," 

which would be more helpful as an 

option rather than having people fill it 

out in the short form box. 

N/A

Barriers to 

Supporting FHIR 

Standard

• 100% of respondents stated 

that if the answer is "Yes" to 

#10, there is no need to say 

"proceed to #11" because 

respondents would naturally go 

to the next question.

• 100% of respondents stated 

that if the answer to #10 is 

YES, to only include things 

related to FHIR or that are 

applicable to FHIR based 

servers in #11. 

N/A • 100% of respondents would add a short 

form response box to #18. 

• 100% of respondents felt #11 was unclear 

and may filter out people who have FHIR in 

development.

API Server Questions • 100% of respondents felt #7-

11 should be labeled to indicate 

they are referring to the API 

Server.

N/A N/A
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Section 5 - Considerations for Inclusion  

This section consists of concepts, questions, and answer choices that would be pertinent for 

inclusion to support efforts to measure the uptake of API standards.  

 

Table 5.1 
This table organizes API Client Application interviewees’ feedback regarding concepts, questions, and answer 

choices pertinent for inclusion in the survey.  

 

 

 

 

 

 

 

API Client App (FHIR) (v2)

n = 1

API Client App (non-FHIR) (v1)

n = 1

Missing Functional 

Role/Organization Type

N/A • 100% of respondents would add 

"pharmaceuticals" and "payors" as an 

organization type in #2. 

• 100% of respondents would add "patient," 

"director role," and a "product manager" as 

organizational roles in #6. The respondents 

would qualify the “Researcher” option by 

adding "Analyst" (e.g. Researcher/Analyst). 

End Users N/A • 100% of respondents did not find 

"caregivers" being listed under patient facing 

applications to be confusing in #12. 

Respondents found "Researcher" to be too 

broad, would suggest adding “informaticists", 

analysts”, or an explanation/examples. 

Respondents would change “Other” to include 

“administrators, managers, etc.” Respondents 

would add folks on the finance team since they 

need clinical data but they don’t really fit into 

the options. Respondents would add “non-

clinical staff” as an option.

Missing Use Cases N/A • 100% of respondents did not find the 

difference between "clinical decision support 

for providers" and "analytics or decision 

support" to be confusing in #12. 

• 100% of respondents would add non-clinical 

applications/processes (major categories e.g. 

operations, finance, IT) as a missing use case 

in #12. Respondents would add 

“Patients/consumers/caregivers” as a use 

case. 
Customized/Proprietary 

Implementation Guides

N/A N/A

Barriers to Adoption of 

HL7 FHIR Standard

N/A On #9, 100% of respondents stated that there is an 

insufficient number of data elements within the 

FHIR standard which hinders an API Client 

Application to be built upon the standard.   

Timeframe of Adoption of 

HL7 FHIR Standard

N/A 100% of respondents would allow 

respondents to clarify why they are unsure of 

the timeframe to adopt FHIR in #11. 

100% of respondents would include "client 

request needed" as an option in #11. 

API Client App (FHIR) (v1)

n= 4

N/A

N/A

• 25% of respondents stated that "operations or practice 

administration applications (nonclinical staff)" is a missing use 

case in #10. 

• 25% of respondents "...had some questions of quality 

measurement..." and would potentially add documentation and  

transcription services" as a use case in #10. 

• 25% of respondents would add "customer success" or 

"implementation" as additional roles in #6. 

• 25% of respondents would add "systems architect" as a role 

in #6. 

• 25% of respondents would add "vendors [that we implement 

with the FHIR API servers] have not provided standard FHIR 

guides" as a reason missing from list of options in #16.

50% of respondents would add "lack of adoption amongst 

EHR vendors and payers" as an obstacle in #18. 

25% of respondents would add "EHRs have a specific version 

of a guide (e.g. DSTU2) implemented at different levels" as an 

obstacle in #18. 
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Table 5.2  
This table organizes API Server interviewees’ feedback regarding concepts, questions, and answer choices pertinent 

for inclusion in the survey.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

API Server (FHIR) (v1)

n=1 

API Server (FHIR) (v2)

n=1 

API Server (non-FHIR) (v1)

n=1 

Missing 

Functional 

Role/Organization 

Type

• 100% of respondents 

would add "health plan" 

or "payer" as an 

organization type in #2.

N/A • 100% of respondents would 

add "non-executive engineering 

management role" as an 

organizational role in #6.

End Users N/A N/A • 100% of respondents stated 

that they would add an option 

for integrations in regard to 

primary end users. 

Barriers to 

Adoption of FHIR 

Standard

N/A • 100% of respondents 

recommend adding "not an 

appropriate published version 

of an implementation guide," 

and replacing "insufficient 

documentation" in #18. 

"Sometimes there are 

standards out there, which are 

open to interpretation and 

unless there is an 

implementation guide 

associated with it, it doesn't 

make sense." 

N/A
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Analysis of Feedback and Recommendations 

This section will analyze the interviewees’ feedback as introduced in the previous section. This 

section will also include Catalyst’s recommendations.  

Section 1 - Survey Introduction and Scope 

 

Introduction 

 

Catalyst recommends including background information on the purpose, development, initiation, 

and scope of the API Client Application and Server surveys. On the API Client Application 

survey, interviewees noted that respondents’ answers could be influenced by the publication of 

survey responses (e.g. respondents are asked to reveal the number of different EHR products 

that their API Client Application can retrieve data from and or/write data to on question 11). 

Catalyst suggests to: 

 

● Include background and contact information on the HL7 and ONC as commissioners of 

the FHIR Survey project.  

● Provide information on the intended use of participants’ responses, as well as the public 

availability of responses (e.g. by request).  

● Indicate or explain how respondents’ answers would/would not be associated with the 

organization respondents may/may not belong to.  

 

In general, interviewees gave feedback on the content in the introduction section of the API 

Client Application and Server surveys, rather than on the section’s brevity or formatting.  

 

Target Audience 

 

It would be beneficial for the ONC to clarify the intended audience of the survey(s) and tailor the 

questions to accommodate the audience's breadth of knowledge. For example, API Client 

Application survey interviewees noted that while both are under the umbrella of a technical 

expert, a software developer vs. an executive (e.g. Chief Technology Officer) would respond 

very differently to the questions on the survey. The former could have access to/or work with the 

minutiae of API standards, while the latter may be on the business development/and or high-

level integrations side. Thus, Catalyst recommends that the ONC defines the level of expertise 

needed to adequately respond to the surveys and tailor the questions so that they are 

appropriate to the audience’s skillset.  

 

In addition, interviewees across the API Client Application and Server surveys had difficulty 

understanding the perspective from which they (as the respondent) should be answering the 

survey questions from—an individual perspective, a solutions-based perspective, or an 

organizational perspective. Based on the feedback, Catalyst included an introductory note in v2 

of the FHIR API Server survey and v1 of the non-FHIR API Client Application survey that 
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clarified the stance of the respondent. (“Note: If your organization is involved with multiple API 

servers or multiple client applications, your response should reflect across these servers and/or 

applications. A separate survey should not be completed for each API server or each API 

application.”) The interviewees found the note helpful and stated that it made sense given that 

they are often working across multiple applications or servers within their organization(s). It may 

be beneficial to the ONC to explicitly define the intended perspective of responses at the outset 

of the survey. 

 

Overall, the interviewees stated that the length of the API Client Application and Server surveys, 

and the time it took interviewees to complete the surveys, was manageable. The average time 

of completion for the API Client Application survey was 30 minutes, and for the API Server 

survey, it was 21 minutes. One reason for the shorter average time of completion for API Server 

Surveys is that 2/3 organizations who completed this survey did not complete the API Client 

Application section. However, an interviewee who completed the API Server survey felt that the 

length was too long.  

Section 2 - Definition of Survey Terms 

 

Conformance 

 

In regard to the clarity of technical terms used throughout the API Client Application and Server 

surveys, Catalyst proposes defining the intended meaning of a technical term within the context 

of the question, as terms could have multiple meanings depending on various use cases or 

respondents’ breadth of knowledge. Across the API Client Application and Server surveys, 

interviewees had trouble comprehending the intended meaning of “conformant,” “fully 

conformant,” and “partially conformant.” They were unclear as to whether conformance applied 

to the FHIR standard, associated implementation guides, and/or both. Interviewees also had 

trouble understanding whether conformance is measured by a standards validator or by 

self/organizational assessment.  

 

Additionally, interviewees who completed the API Server surveys indicated that data made 

available through their API Servers (question #20) do not necessarily conform to USCDI, but 

rather support the data defined in USCDI. Thus, Catalyst would suggest to re-frame question 

#20 (“To what extent do data made available through your API Server(s) conform to USCDI?”) 

to “What percentage of USCDI data do your API Servers support?” or “How fully do your API 

Server(s) support data defined in USCDI?”  

 

Endpoints 

 

Interviewees had trouble comprehending the intended meaning of “endpoints” (questions #19-

23 on the FHIR API Client Application surveys and questions #19-21c on the FHIR API Server 

surveys). According to the feedback given by the API Client Application interviewees, endpoints 

could refer to patient data and/or sandboxes. In addition, interviewees across both API Client 
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Application and Server surveys did not understand the intended meaning of endpoints that are 

“live”/turned on. Thus, Catalyst recommends that ONC defines the intended meaning and/or use 

cases of endpoints within the context of the question.  

 

Contextual Similarities in Answer Choices  

 

Across API Client Application and Server surveys, interviewees had trouble comprehending the 

difference between question choices that appeared to be similar in meaning. For example, on 

question #18 (regarding challenges in adopting FHIR standard), interviewees did not know the 

difference between “lack of sufficient business justification” and “benefits do not exceed 

investment”. Similarly, when asked about use cases that use a non-FHIR based API vs. a FHIR-

based API, API Client Application interviewees were confused between “clinical decision 

support for providers” and “analytics or decision support” (question #10). On some questions, 

one answer choice was broad enough to encompass other answer choices (e.g. “health 

information technology product or service vendor” was a broad enough organization type to 

overlap with “systems integrator” in question #2 on both surveys). Based on the feedback, 

Catalyst recommends that the ONC eliminate answer choices that could be perceived as being 

similar by using mutually exclusive terminology.  

 

“API,” “API Server,” and “API Client Application” 

 

The definitions of “API,” “API Server,” and “API Client Application” had implications across both 

the API Client Application and Server survey. In the definition of “API,” Server interviewees were 

confused by the inclusion of “synchronous,” which refers to only one environment that APIs 

make calls in. According to the interviewees, APIs can interact in both synchronous and 

asynchronous environments. Thus, Catalyst suggests excluding “synchronous” from the 

definition of API, or add its other functional environment (e.g. asynchronous) so that both 

environments are included in the definition.  

 

Interviewees across API Client Application and Server surveys stated that the examples used to 

support the definitions of “API,” “API Server,” and “API Client Application” were generally too 

narrow. On the definition of “API Client Application,” the examples inadvertently excluded other 

definitions which would prove to be relevant for the questions on both surveys. For example, 

while the definition of “API Client Application” was clear, the examples included to support the 

definition did not make it clear that an API Client Application can also refer to enterprise 

integrations or intermediary cloud software. Thus, interviewees whose API Client Applications 

conduct enterprise integrations were unclear as to how to respond to question 12 on the API 

Client Application survey and Question 29 on the API Server Survey, which asked about the 

availability of their API Client Applications in the context of desktop or smartphone applications 

only. Catalyst suggests that the ONC: 

 

● Includes a breadth of use cases or examples to support the definitions of “API,” “API 

Client Application,” and “API Server.” 
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● Maintains consistency in the intended meaning and scope of definitions within the 

context of a question.  

Section 3 - Considerations for Implementation of API Standards 

 

Implementation Guides (IG) 

 

Across the API Client Application and API Server surveys, interviewees had difficulty 

understanding the meaning of, and/or conceptualizing a customized/proprietary implementation 

guide (question #16 on both surveys asks about the reasons why API Client Applications use an 

IG not published by an HL7 affiliate). In addition, API Client Application survey respondents 

noted they had difficulty understanding the meaning of, and/or conceptualizing a proprietary 

non-RESTful API framework (question #8d on the API Client Application survey and question 

#25d on the API Server survey). Lastly, interviewees who completed the API Client Application 

survey noted that certain questions regarding their API Client Application’s conformance to 

implementation guides (question #15) did not apply to them because they’ve only used vendor-

specific guides. Thus, Catalyst proposes that ONC: 

 

● Defines the parameters that would make an implementation guide or API framework be 

proprietary or customized. 

● Includes a real-world example of a customized/proprietary implementation guide or API 

framework. 

● Keeps the answer option for an EHR-specific implementation guide on question #15 of 

the API Client Application survey. 

 

A non-FHIR expert revealed that poor documentation and advertisement of FHIR 

implementation guides act as barriers to the standard’s adoption. The respondent also noted 

that there are accessibility issues in regard to the FHIR reference implementations, such as 

their use of programming languages that may not be universally known. 

 

Use of Standards with an API Client Application  

 

On question #8 of the API Client Application survey, which asks about the use of standards to 

support an API Client Application, interviewees noted that more than one API standard can be 

used with the same API Client Application (e.g. the FHIR standard can be used in combination 

with other standards listed in the question). Similarly, interviewees pointed out a FHIR-based 

API and a non-FHIR based API could also be used within the same API Client Application 

(question #9 regarding primary end users of non-FHIR and FHIR-based APIs). So, Catalyst 

suggests that the ONC includes an answer option that would allow respondents to note the use 

of more than one standard and APIs within a given API Client Application. 
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Section 4 - Formatting of Survey 

 

Radio Buttons 

 

Due to the presence of radio buttons, interviewees were limited in their responses to questions 

throughout API Client Application and Server surveys. For example, most interviewees fit into 

more than one organization type in question 2 and more than one functional/organizational role 

in questions 6. Additionally, respondents were unable to select more than one response to 

question 4 despite being asked to “select all that apply.” That being so, it is recommended that 

the ONC implement a check-box or multi-select function on questions #2, #4, and #6 (both 

surveys).  

 

Interviewees who completed the FHIR API Server survey noted that radio buttons only allowed 

them to toggle back and forth between the rows in a matrix, and did not allow them to un-select 

or “clear” answer options in the matrices of questions 11 and 12. In addition, interviewees who 

completed the non-FHIR API Server survey (v1) stated that there should be an “N/A” column in 

the matrix in question 12. Based on these pieces of feedback, Catalyst advises that the ONC:  

 

● Enables an un-select or “clear” functionality for the answer options in questions 11 and 

12.  

● Includes an N/A column in question #12 (non-FHIR API Server survey).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

19 

Alternate Questions 

 

When presented with alternative questions on the topic of implementation guides that an API 

Client Application conforms to, interviewees generally preferred the versions that had less 

information in disparate areas. However, 50% of respondents who completed the API Client 

Application survey (FHIR) (v1) did prefer the original question #15, while another 50% preferred 

Alternative #15 and #15a for its clarity and user-friendly design.  
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On the API Server survey (v1), 100% of respondents noted #14a as being clearer and easier to 

click through, and that they preferred Alternative question #14 over the original question #14. 

On v2, 100% of API Server respondents also found question #14a to be clear and easier to click 

through but preferred the original question #14 over the alternate question #14.  

 

Respondents to the API Client Application survey noted that the alternative versions of #15, as 

well as question #15a (API Client Application) did not allow them to indicate a product’s stage of 

development as it relates to conformance to implementation guides. Respondents to the API 

Server survey noted the same feedback for alternative question #14, and question #14a.  

 

Consequently, Catalyst recommends that the ONC: 

 

● Formats the question structurally similar to #15a or #14a, and also include answer 

options that would allow respondents to note the stage of development their products 

are in, as well as those products’ conformance to specified implementation guides.  

● Includes a short form response box that would allow respondents to note any 

implementation guides that their application or server conforms to, but that are not listed 

in the answer choices.  

Section 5 - Considerations for Inclusion  

 

Barriers to Adoption of FHIR Standard 

 

Across the API Client Application and Server surveys, respondents noted a lack of adoption of 

standards amongst EHR vendors and payors as a barrier to the adoption of FHIR. In addition, 

respondents across both surveys noted that there is a dissonance between a given API 

standard (e.g. FHIR) and its associated implementation guide. For example, EHRs may have a 

specific version of a guide implemented at different levels or have not published an 

implementation guide at all. Based on the feedback, Catalyst recommends:  

 

● Including “Lack of adoption amongst EHR vendors and payors” as an obstacle to 

adopting the FHIR standard on question #18 (both surveys).   

● Including “Lack of a published version of the implementation guide” to further quantify 

the answer choice “Insufficient documentation” in question #18 (both surveys). 

● Including “Lack of provision of a standard FHIR guide” as an option on question #16 (API 

Client Application survey). 

 

On the non-FHIR API Client Application survey, respondents noted that a lack of knowledge 

about the FHIR standard extends to their organizations’ client bases. Since the respondents’ 

clients have not requested that an API Client Application be built using only the FHIR standard, 

the respondents’ organization has chosen not to adopt it. However, in the event that an 

application required data elements not found in proprietary APIs, the non-FHIR expert’s 
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organizations would use FHIR.Thus, Catalyst would recommend to include “Client request 

needed” as an answer option regarding future intentions to convert to FHIR and time frame 

(question #10 and #11).  

Lack of Business Justification to Adopt the FHIR Standard 

Respondents noted the costs/fees associated with adoption of the FHIR standard as an 
obstacle. Some EHR vendors charge a fee per API call, as well as an integration cost per unit, 
which has hindered the respondents’ organization from using the vendors’ FHIR APIs. The 
respondent also noted that some EHR vendors ask health tech companies to demo technology 
as part of the security and review process, which could reveal proprietary or sensitive 
information. To mitigate costs, the respondent’s organization is able to access FHIR data 
elements through a cost-efficient hybrid-model, where HL7 v2 is the foundational integration 
mode and incoming data (e.g. HL7 v2 messages) are transformed into FHIR representation. 
This representation is stored in the organization’s FHIR server and is ready for use as a FHIR 
API. Thus, Catalyst would recommend that the ONC further examine the justifications behind 
adoption of the standard in direct relation to the associated costs.  
 

Functional Roles, Organization Types, End Users and Use Cases 

 

Interviewees noted functional roles and organization types that they would find valuable to 

include in both survey(s). Respondents would include “pharmaceuticals” and “payors” as 

additional organization types in question #2 (both surveys), and additional functional roles like 

“systems/implementations architect,” “customer success,” and “non-executive engineering 

management role” in question #6 (both surveys). Respondents to the non-FHIR API Client 

Application survey noted examples of end users and use cases that would also be beneficial to 

include in question #12 and #13 (respectively), such as non-clinical administrative and 

operations staff (e.g. “quality measurement, “documentation and transcription services,” 

“finance”). As a result of the feedback, it is recommended that the ONC: 

 

● Integrates participants’ feedback into organization types/functional roles currently on the 

survey or create distinct answer choices that reflect the participants’ suggestions. 

● Represents non-clinical use cases or end users supported by FHIR-based and/or non-

FHIR based API Client Applications. 
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About Us 

 
 

The Office of the National Coordinator for Health Information Technology (ONC) is at the forefront of 

the administration’s health IT efforts and is a resource to the entire health system to support the 

adoption of health information technology and the promotion of nationwide health information 

exchange to improve health care. ONC is organizationally located within the Office of the Secretary 

for the U.S. Department of Health and Human Services (HHS). 

 

 
 

Catalyst @ Health 2.0 is the industry leader in forming strategic partnerships between digital 

health innovators and companies. Since 2010, Catalyst has managed 90+ health innovation 

challenges and 175+ pilot programs, providing more than 300 innovators with over $9,000,000 in 

funding to scale and build their digital technologies. 
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Appendix  

The appendix links to a Google Drive folder that contains a master table of interviewees’ 

feedback for each question of the completed surveys, as well as the relevant Catalyst 

recommendation. The folder also includes interviewees’ feedback categorized by topic areas, 

the annotated FHIR/non-FHIR API Client Application and API Server surveys, interviewees’ 

transcripts, and the interview guides.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://drive.google.com/drive/folders/1EgIdJAmLCotl1Ry-Inq40Kgs1JDVQ0sR?usp=sharing
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Addendum  

 

Executive Summary 
 
In general, interviewees across the API Client Application and Server surveys highlighted 
missing concepts or ideas that they felt would be valuable to explore in future iterations of the 
FHIR survey(s). Interviewees stated that it would be valuable to examine the implications of the 
global pandemic on the adoption of emerging standards as put forth by the Cures Act. 
Respondents noted that COVID-19 has changed the landscape, and many health IT 
organizations’ plans for adoption of the FHIR standard may be pushed back. In addition, 
respondents would recommend that the ONC examine the implications of EHR vendors’ 
purview on integrations and what that means in the conversation surrounding patients and their 
data.  

 

Section 3 - Considerations for Implementation of API Standards 

Implementation Guides 

A non-FHIR expert revealed that poor documentation and marketing of FHIR implementation 
guides act as barriers to the standard’s adoption. The respondent also noted that there are 
accessibility issues in regard to the FHIR reference implementations such as their use of 
programming languages that may not be universally known.  

 

Section 5 - Considerations for Inclusion  

Barriers to Adoption of FHIR Standard 

 
The non-FHIR respondents stated that there is limited knowledge or familiarity with the FHIR 
standard that extends to their client bases. A non-FHIR expert who Catalyst spoke to stated that 
less than 3% of hospitals are FHIR-ready, and that most may not even know what FHIR is. This 
could be due in part to the difficulty of mapping older versions of HL7 standards (e.g. v2) in use 
to emerging standards like FHIR. The expert also noted that there are large variances in the 
levels of conformance to the FHIR standard, and the lack of a FHIR-standard validator, that 
contributes to limited knowledge of the standard. However, both respondents noted that the use 
API standards like FHIR largely depend on requests from their client bases (e.g. in the event 
that an application required data elements not found in proprietary APIs, the non-FHIR expert’s 
organizations would use FHIR). 
 

Lack of Business Justification to Adopt the FHIR Standard 

Non-FHIR interviewees stated that a lack of sufficient data elements act as a barrier to the 
adoption of the FHIR standard. The respondents stated that their organizations are able to 
access more data through a vendor's proprietary APIs than an EHR vendor's APIs when 
developing an application. Through proprietary APIs and connections, respondents’ 
organizations are able to access hundreds to thousands of data elements related to the patient, 
the payer, the provider, location, etc. The respondent to the non-FHIR API Client Application 
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survey contrasted that to the amount of data elements accessed through an EHR vendor’s FHIR 
connections, which yield about 50 data points (see image below).  

 

 

In addition, a non-FHIR expert noted that the cost/fees associated with the 
adoption/implementation of the FHIR standard are too steep to justify its use. For example, the 
process to integrate with an EHR vendors’ FHIR APIs through their marketplaces is time 
consuming and costly as large EHR vendors charge a fee per API call, as well as an integration 
cost per unit. Some EHR vendors ask health tech companies to demo technology as part of the 
security and review process, which could reveal proprietary or sensitive information. To mitigate 
costs, the respondent’s organization accesses FHIR data elements through a cost-efficient 
hybrid-model, where HL7 v2 is the foundational integration mode and incoming data (e.g. HL7 
v2 messages) are transformed into FHIR representation. This representation is stored in the 
organization’s FHIR server and is ready for use as a FHIR API. Thus, Catalyst would 
recommend that the ONC further examine the justifications behind adoption of the standard in 
direct relation to the associated costs.  

 

 


