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[bookmark: _Toc167787040]Abstract 
[bookmark: _Toc167787041]Objectives: 
The objective of this project is to suggest improvements to the overall design and functionality of the Lister Hill Center (LHC) Fast Health Interoperability Resources (FHIR) Research Data Finder1 by conducting a usability study with a small group of users familiar with FHIR.
[bookmark: _Toc167787042]Methods:
The usability study was developed through discussions with Liz Amos on goals and objectives, and by using Usability.gov2 for guidance on developing a usability study. A semi-moderated study was conducted with three participants who shared their screens as they navigated a given prompt using the baseR5 test server. Participants were encouraged to voice any confusion or comments about the tool. These sessions were recorded, and Alex subsequently extracted data from the recordings, organizing them into overall themes, participant feedback, and recommendations. 
[bookmark: _Toc167787043]Results: 
The usability study identified four common feedback themes: Need for Clarity and Information, Usability Issues, Desire for Functionality and Flexibility, and Trust in the Tool. The participant feedback was compiled into a technical report titled “LHC FHIR Research Data Finder Usability Study: Results and Recommendations”. This report provides practical advice for the technical team for future tool development. 
[bookmark: _Toc167787044]Conclusion:
The three participants provided valuable feedback for improving the usability and overall perception of the LHC Research Data Finder. Alex and Liz were able to highlight specific user issues, overall user sentiments, and suggestions for future development. The methodology developed for this study offers a standardized framework for conducting future usability studies, allowing for rigorous re-evaluation as changes are implemented. 









[bookmark: _Toc167787045]Introduction
The LHC Research Data Finder is a tool designed to pull cohorts and specific data elements from medical records and research databases, supporting the NLM’S commitment to developing clinical terminology and message standards, including the FHIR standard. The objective of this project is to suggest improvements to the overall design and functionality of the LHC Research Data Finder. Alex Henigman, the project lead, was responsible for planning and facilitating a usability study with a small group of users and consolidating their feedback into a report to the tool’s technical team. The results from this project will help guide future development efforts for the Research Data Finder.
[bookmark: _Toc167787046]Methods
Background:
The project commenced by meeting with the project sponsor to craft a project plan and timeline. The project was divided into six phases: Background Knowledge, Study Development, Contacting Participants, Usability Testing, Synthesis, and Report Development.  Alex began by familiarizing herself with the tool, researching usability study frameworks, and determining the scope of the project. 
Development and Testing: 
During the Background Knowledge phase, Alex became acquainted with the tool and researched usability testing principles. In the Study Development phase, Alex collaborated with Liz to develop the testing framework, identify institutional requirements for testing, and select participants. They formulated the project plan, which included a clear purpose statement: “The purpose of this user test is to better understand how and why researchers utilize the NLM FHIR Research Data Finder to better understand how user interact and needs in order to formulate feedback for future development of the tool” (Appendix A.). 
In the Contacting Participants phase, Liz identified potential participants familiar with FHIR. Alex then contacted these participants asking for their interest in participating in the study. Three participants agreed, and Alex scheduled the usability studies. During the Usability Testing phase, Alex and Liz conducted the studies according to the steps outlined in the project plan.
Synthesis and Reporting:
In the Synthesis phase, Liz provided Alex with the recordings of the sessions. Alex extracted feedback, comments, and behaviors from these recordings into a Word document, organizing the information into common themes and dividing it into results and recommendations. 
During the Report Development phase, Alex created a technical report titled, “LHC FHIR Research Data Finder Usability Study: Results and Recommendations” (Appendix B.). The report is divided into four sections: Introduction, Results, Recommendations, and Conclusion. The Results section provides background on participants, their first impressions of the tool, and the four common themes identified: Need for Clarity and Information, Usability Issues, Desire for Functionality and Flexibility, and Trust in the Tool. The Recommendations section provides a page-by-page explanation of feedback along with practical suggestions for improvement based of participants’ input.
[bookmark: _Toc167787047]Results
All participants successfully completed the task outlined in the Project Plan and provided valuable feedback for improving the tool. Their insights, if implemented, could enhance clarity, improve the user experience, and increase researchers’ trust in the tool. Participants highlighted the tool’s unique capabilities, such as auto-converting test units, generating a downloadable CSV file, and serving as a sandbox for training. Their feedback reflected diverse perspectives on using the tool for research, training, and promoting the adoption of the FHIR standard. 
[bookmark: _Toc167787048]Conclusion
The “Coordinate and Facilitate User Testing of the LHC Research Data Finder” project successfully gathered high-quality feedback from participants familiar with FHIR across various fields, including research, computer science, and teaching. The report will be sent to the technical team and relevant staff involved in the tool’s development and promotion. The Project Plan will serve as a framework for future testing, enabling comparative studies as changes are made to the tool. 

[bookmark: _Toc167787049]Resources
1. LHC FHIR Research Data Finder
2. Usability.gov
[bookmark: _Toc167787050]Appendix A.


Usability Test Project Plan. Full text is located in SharePoint.

[bookmark: _Toc167787051]Appendix B.



[bookmark: OLE_LINK2]LHC FHIR Research Data Finder Technical Report. Full text is located in SharePoint.
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2024 Research Data Finder – Usability Test 


Background: 


- Gain verbal agreement from participant to record meeting 


- Introduce Alex and Liz to participant 


- Ask participant: “Please introduce yourself and tell us about your familiarity with FHIR and your 


research interests” 


Begin Testing: 


- “Today we are conducting a usability test for the NLM Research Data Finder.   


- Paste link to tool in chat: https://lhcforms.nlm.nih.gov/fhir/research-data-finder/)  


- Ask participant to share their screen 


Background on Tool: 


We will have you walk through a use case, please vocalize if you are unsure where to click or don’t know 


what to do.  


 


Start at https://lhcforms.nlm.nih.gov/fhir/research-data-finder/, and give the user a chance to read the 


screen. 



https://lhcforms.nlm.nih.gov/fhir/research-data-finder/

https://lhcforms.nlm.nih.gov/fhir/research-data-finder/





1) From this page, what do you understand the purpose of this tool to be? 


2) Does it sound useful?  Is it the kind of thing you would like to do as a researcher? 


3) What kind of data do you expect to be able to access? 


4) What do you expect to be able to do in the tool?  


 


Prompt Walkthrough: 


- Share prompt with participant and paste in chat: 


o “For our task today, we are interested in finding the heights of patients that have a 


systolic blood pressure over 160 and are also over 200 lbs. We will use the baseR5 


server. How would you begin this search? 


 


 


 


 


 


 


 


Just as a reminder we are looking to find the heights of patients with a systolic blood pressure over 160 


and over 200lbs. Which option would you choose?  


 


 


- Take note of which option participants choose.   







Option 1: Browsing: User selects variable tab and uses Variable Display Text  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Option 2: Advanced Search: User selects criteria. They may choose one variable or multiple variables of 


the same type.  


 


 


 


 


 


 


 


 


 


 


 







- Ask participants to explain what kind of information is presented, how they would evaluate it, 


and what they would do next. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


- IF Height was added to the beginning, ask how you would add heart rate?  


- Explain what kind of information you see and what you’d do next. 


  







- Ask participants to download the data.  


- Ask participants: What information is downloaded? Is this what you expect? How would you use 


this data further? 


 


 


 


 


 


 


 


 


 


 


 


 


- IF leftover time, start new task:  Try finding a different cohort specifying criteria that are 


interesting to you. 


Follow-up Questions:  


- Ask participants: Now that you have tried it, does this tool seem helpful? What could be done to 


make it better? 


- Ask participants that they delete the downloaded files when done, so that later someone 


doesn’t think it is real patient data. 
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Introduction 
Liz Amos and Alex Henigman developed a usability study for NLM’s LHC Research Data Finder. There is a 


need for this usability study to suggest improvements to the overall design and functionality of the LHC 


Research Data Finder.  


Three participants familiar with FHIR participated in a semi-unmoderated usability study. Liz and Alex 


met with these participants via Zoom in which we recorded the sessions. Participants shared their screen 


and were given a specific task (finding the heights of patients with a systolic blood pressure over 160 and 


who are also over 200 pounds). Participants utilized the baseR5 server which contains fake data for 


research and development.  


We began by asking participants a set of questions and provided the task to perform. We asked 


participants to perform this task independently, however, participants were encouraged to speak up if 


confused or had comments about the tool.  


Participants 
Participant 1: Researcher with strong familiarity with FHIR from a computer science background. Co-


chairs FHIR-related Working Group and is a PI on a FHIR related research project.  


First impressions of the tool: Participant 1 stated that the purpose of the tool is to have the 


ability to look at multiple FHIR servers to find information about patients. They found the tool to be 


vague but believed they could access basic cohort findings and NLM related information.  


Participant 2: Researcher with strong experience with FHIR and NIH resources. Experience with building 


FHIR resources. Interest in utilizing FHIR for sharing research-centric data. 


First impressions of the tool: Participant 2 shared that it was hard to understand the purpose of 


the tool. They wished there were more information about the servers available and a clearer way to 


access their own server. They said the usefulness of the tool will be what unique actions it provides. They 


also said the homepage should clearly define who the tool is for. 


Participant 3: Researcher and leader with heavy experience working with FHIR and LOINC.  


First impressions of the tool:  Participant 3 shared that they want more information about the 


servers on the homepage. They believe that the tool will be useful for educational purposes, such as use 


as a sandbox.   
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Results 
Across the three participants, we identified four common themes: 


Theme 1: Need for Clarity and Information 


o Need for clearer information throughout the tool. 


o Desire for more definitions, directions and information within the tool. 


o Utilize standard terminology with definitions.  


Theme 2: Usability Issues 


o Issues with the layout, organization, and labeling of data. 


o Problems with search functionalities and configuration. 


Theme 3: Desire for Functionality and Flexibility 


o Need for more customizable functionality within the tool. 


o Desire for flexibility and more options throughout the tool. 


o Interest in a more robust and interactive layout.  


Theme 4: Trust in the Tool 


o Identified lack of trust and confidence in the tool. 


o The tool was described as too opaque in its processes.  


Participant Feedback 
Participant feedback and recommendations for the tool in a page-by-page breakdown.  


‘Settings’ Page 


Server List: 


 


All participants expressed that the dropdown menu was confusing. Participant 2 said that there should 


be more information about the servers and servers should not be listed by URLs. Participant 1 suggested 


utilizing a different layout, such as a homepage with clickable server icons/descriptions of the servers. All 


participants desired the ability to choose multiple servers at once and Participants 1 and 2 would like to 


easily use their own FHIR servers (Participant 2 specified through a more intuitive OAuth Flow). In 
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general, the participants would like to have more information on the homepage about the purpose of 


the tool, clear directions, and a better UX. 


Advanced Settings: 


 


The participants found the Advanced Settings to be unexpected and confusing. Participants assumed 


everything was already set to a ‘default’ setting (for example, the BaseR5 server is the ‘default’ server). 


All participants suggested clearer descriptions of what these settings do, as this would be an intuitive 


place to find more customization options, adding your own FHIR server, and/or selecting multiple 


servers. 


Other: 


 


 


  


Two participants shared that the ‘Select an Action’ button is confusing – a ‘next’ button or clear 


directions would be helpful. Participants 1 and 2 found the directions to not provide much information, 


but Participant 3 appreciated the step-by-step instructions in the green bar (and wished to see more of 


these directions).  


‘Select an action’ Page 


 


All the participants found the two options to be vague and could not describe the purpose of the two 


items. All the participants chose the first option as they believed it to be the default option or the 


‘easier’ option as the second choice is labeled ‘advanced’ search. However, all the participants stated 


that they would approach by testing out the ‘easier’ option and then exploring the ‘advanced’ option. 
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‘Select records’ Page  


Searching 


 


All participants had difficulties locating the search button to look up their variables.  Participant 1 


suggested changing the filter icon to a clear, larger search bar. After the participants search for a variable 


and add it to a cart, the list of variables disappears. Instead, participants suggested that the filter should 


be cleared, and the list should repopulate again so that it does not show “0 variables loaded.” 


Participants 1 and 2 suggested utilizing a different way of searching for studies/variables such as: a 


hierarchical organization, the ability to upload a list of LOINC codes, or improve search functionality (e.g., 


when searching for ‘blood pressure’, other spellings/synonyms appear (BP, systolic blood pressure, 


systolic BP, systolic, etc.) 


All the participants want more definitions for functions within the tool. Participant 3 noted that the box 


for selecting the maximum number of patients does not provide details for the minimum or maximum 


available. Participant 1 suggested that under the ‘Additional criteria’ tab, criteria and subgroup should be 


defined. Participants 2 stated the headers (Variable display name, Code, Code System, etc.) should be 


defined and/or provided a scope note. 


Variables in Cart 


 


Once the participants chose two variables, they found the logic to be confusing and unclear. Participant 3 


did not understand the use of the checkboxes. Participants 1 and 2 suggested designing a different UX 


for the logic statements (AND, OR, and the comparator). This piece should be more intuitive for the user 


as participants expressed having to “assume they were doing the right thing”. Participants all noted that 
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the ‘Test value’ and ‘Test Value Unit’ boxes should be more intuitive. In a similar vein, participants were 


surprised and confused regarding the number of test value units to choose from. When selecting the 


variable to add to the cart, a single unit of measurement is listed. However, when in the cart, there is a 


large dropdown list of options. Also, the default unit is cut off, so the user must assume what it is. 


Other 


 


All participants did not find this page intuitive. There was confusion between the ‘Studies’ and ‘Variables’ 


and participants were not sure what the ‘Additional Criteria’ tab was for. Participant 3 suggested adding 


definitions, better search features, and more directions on this page. Participant 2 said that there should 


be an easy way to check the definition of the variables by the LOINC code (Participant 3 suggested noted 


that you cannot copy and paste the LOINC code. A pop-up definition when hovered over or a direct link 


to the relevant LOINC page would also be helpful). 


Participants described a lack of trust in the tool at this point because they could not verify the data. 


Participant 1 suggested that a visualization be populated as you are defining the cohort so users can 


visualize and confirm their actions (e.g., a graph that loads how many patients will be pulled as a variable 


is added).  


‘View cohort’ Page 


The participants appreciated seeing data populated, but they did not expect to see the results shown on 


this page. Participant 1 expressed that none of this data appeared to be relevant. Participant 3 wished to 


see a summary of data as you cannot tell if this cohort fits the data chosen. Participants 1 and 3 said a 


table should include the variables the user chose so that the user can confirm they picked the correct 


variables/studies. By implementing this, Participant 1 said this page can offer a sanity check by graphing 


the variables (e.g., if the user picks ‘height’, a visualization will be generated with the heights). 


‘Pull Data for the Cohort’ Page  


Observations 
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Participants had the most feedback regarding this piece. All participants found this unintuitive, 


unexpected, and difficult to use. Two participants could not easily determine that the ‘Load Observation’ 


needed to be clicked to load the data. Participant 3 would like the ability to bulk upload LOINC codes or 


have a better search function. Participants did not understand what the ‘Limit per patient per test’ input 


was for. Participants stated that more definitions and directions should be provided. Participants 


described that the observations did not match expected results as the table contained all measurements 


of a subject (so that blood pressures under 160 appeared if a patient had a second measurement above 


160).   


Download and Table  


 


All participants wanted a more configurable table. However, participants appreciated the CSV format and 


the fact that the numbers were separated from the units as most participants would utilize the CSV for 


data purposes. All participants said that the ‘Configure table’ option should offer more configurations. In 


the current state, participants did not find these options useful. They stated that the table should be 


100% customizable.  Participant 2 stated that the headers on the table should be defined. Participants 


did not know what some of the headers referred to (e.g., the ID was not defined which 2/3 of 


participants said they would utilize the subject ID for pivot tables).  Participant 3 wanted the ability to 


filter the table within the GUI. The ability to sort lowest to highest was ‘hidden’ because the arrows did 


not appear until the user hovered over the header. As the table is currently designed, this participant did 


not find it useful as a researcher. Participant 3 would like the ability to plot and visualize the data within 


the tool itself. Participant 1 and 2 suggested other formats to download the data such as the original 


FHIR JSON. This participant was surprised to see the table format as this would be difficult to utilize if 


pulling hundreds of thousands of observations. Participant 1 stated that standard terminology should 


match current FHIR terminology (subjects and records are used in a different context within this tool). 


Conclusion 
All participants were able to complete the given task. However, participants would like more clarity 


through definitions/instructions, more flexibility in use, better intuitive user experience, and more 


transparency to gain trust with the tool.  
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Each participant expressed that the LHC Research Data Finder is useful for its unique capabilities, such as 


auto-converting test units (e.g., pounds to kilograms), the downloadable CSV file available, and the 


ability to use it as a sandbox for training.  


By providing more definitions/directions, offering more transparency in the data, aligning to be more 


standardized with FHIR terminology, and improving the UX, this tool will be beneficial to users in 


contexts such as research, teaching, and beyond. Participants were overall pleased with the tool and the 


efforts to promote FHIR.  


 


 


 


 






