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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://Ihcforms.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.

NIH National Library of Medicine
Lister Hill Natio ¢ for Biomed LN

!“.I"

L W 5| FHIR Research Data Finder

.‘ ‘\ An open source tool for querying and pulling FHIR research data Version: 6.16.2

FHIR Tools | LHC-Forms Demo | Form Builder | Clinical Table Search Service | FHIR SDC SMART App

This is a query tool that allows you search a FHIR server to select a cohort of patients, and then pull data for those patients.

o Settings o Select an action

Select the FHIR server you wish to search. You may also enter the base URL for your own FHIR server.

FHIR server *
https:/Iforms-fhir.nim.nih.gov/baseR5 I

See FHIR REST API Service Base URL for details.

> Advanced Settings

Select an action >

Connect with NLM National Library of Medicine Web Policies

NLM Support Center
8600 Rockville Pike FOIA

Accessibility
m E E Bethesda, MD 20894 HHS Vulnerability Disclosure Careers

NLM | NIH | HHS | USA.gov

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 Ibs. We will use the baseR5
server. How would you begin this search?

National Li
Lister Hill National Center for Biome
-,
&

[ *:—,‘- FHIR Research Data Finder

Version: 6.16.2

@

FHIR Tools | LHC-Forms Demo | Form Builder | Clinical Table Search Service | FHIR SDC SMART App

° Settings o Select an action

‘\ An open source tool for querying and pulling FHIR research data

() create a cohort of patients by browsing and selecting records (and then pull data for the cohort)

() Create a cohort of patients using advanced search (and then pull data for the cohort)
< Settings

Connect with NLM National Library of Medicine Web Policies NLM Support Center
8600 Rockville Pike FOIA Accessibility

m E E . Bethesda, MD 20894 HHS Vulnerability Disclosure Careers

NLM | NIH | HHS | USA gov

- Take note of which option participants choose.





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

o
i&\; FHIR Research Data Finder

-

2ol For quarying an puing 1 Versian: 617.1

FHIR To0Ie | LHG Forms Deme | Form Buider | Cirica To

@ seving: @ zelecanzction o Select records @ vien conen @ Ful deta forthe conen

IART Apo

In this step, you can search, select, and add records to the cart. Records added to the cart will be used to build a cohort of patients.

o N

Studies

Adational criteria

W Variables in Cart:

Variable Display Text Code Code system  Category Value constraint

AND = Patients will be added 1o the cohort if they meet all criteria in the cart; OR = Patients will be added if they meet any of the eriteria.

F=—0 X  BP syswlic Auto 8480-6 hup:/ioine...  Vital Signs > - 160 millimeter of m»

E1 X Weightlbs 31419 hmp:/floine... Vil Signs > - m pound -

Select variables to add to the cart. The list of variables is limited to studies added to the cart.

97 varisblas loadad ’ LK - N+

Varissie Disglay Text 7 Code 7 Cade zyzem caegory 7 it ¢
¥ 1 Immunizations/vaccines
W omiempc 83311 ntp: floine.arg Vil Signs c
¥  Respiratory rate nttp:/ileine.erg Winal Signs
W ke ntp: floine.arg Vil Signs beats/min
¥ | Vancomyein mass cone 205781 g Hlsine. org Tasicalogy ugiml
W BP Dz A B162.4 ntp: floine.arg Vil Signs mmHg
Y BPsys-sining 84500 g Hlsine. org Vial Signs mmHg

< Selectan action 4 Load conortana eriteria ‘Saarch for Patients >

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

FHIR Tools | LHC-Forms Dems | Form Builder | Clinical Table Search Senvice | FHIR SDC SMART App

@ setings @ selectanzction a Define cohort @ view conort

In this step, you can define eriteria to build a cohort of patients for which you want to pull data, or load a previously saved cohort of patients and the criteria which selected them.
Criteria can be defined for several types of data records (e.g. ition”, "Patient”, or "Ob: ion") and patients will be added to the cohort if the related resources meet the
criteria. Each criteria consists of a data record type, a search parameter, and one or more values.

mum number of patierts

AND
X variable name -

» BP Systolic Auto | = Aortic valve Peak systolic flow by US.doppler]
* Left ventricular End-systolic volume by US.2D+Calculated by modified S.. |

x Left ventricular outflow tract Peak systolic flow by US.doppler)

== — &

x Tricuspid valve Peak systolic flow by US.doppler|

X variable value . N -

Testvalue unity | 4

=+ Add & criterion for the Observation record

BT} X Select Patients which have an Observation record that meets the criteria below

AND
X | variable name v [ Weight kg) ( * Weight Ibs | 29463-7 | http://loinc.org)
(1 Weight Ibs 1 3141-9 | http://leinc.org)
a
X variable value - [Ib_av] -+ +

=+ Add a criterion for the Observation record

+ Add criteria for  record type + Add & subgroup of record types and criteris





Ask participants to explain what kind of information is presented, how they would evaluate it,
and what they would do next.

-;,'
; FHIR Research Data Finder
Ty An open source tool for querying and pulling FHIR research data Version: 6.16.2

FHIR Tools | LHC-Forms Demo | Form Builder | Clinical Table Search Senice | FHIR SDC SMART App
0 Settings o Select an acticn ° Define cohort o View cohort e Pull data for the

In this step, you can view the cohort of Patient resources for which you can pull data in the next step. You can also save the cohort of Patients and the criteria for later.

Cohort of 100 Patient resources Data 3/24/24, 8:00 PMin 0.1 seconds ! i
-
Name (7} Active (T} Address (7) Birth Date (7) Deceased (7) Gender (7} id
CHING-I M. SAMSON false Home: 56325 Fake W 8TH, T.. 2050 2133 Female pat-1974
MINA SYLVESTER false I,\\) Home: 28018 Fake HAVEN A.. 2055 2134 Female pat-1726
SAYNADIAZ false Home: 23469 Fake E PINET.. 2069 2137 Female pat-1864
EILEEN STREETER false Home: 25477 Fake GAUSE B.. 2067 2136 Female pat-2968
DOINA FRANKEL false Home: 71908 Fake PROFES.. 2057 2135 Female pat-3657
ASHLESHA BECK false Home: 84918 Fake WILLOW.. 205% 2136 Female pat-2563
DILIP D. VAUGHAN false Home: 83409 Fake E 3RD ST.. 2058 2136 Male pat-4322
o
< Define cohort asavetne cohort and criteria for later ( Reload /‘Conﬂ;ure 1able Pull data for the cohort >

Connect with NLM Mational Library of Medicine Web Policies MNLM Suppori Cenfer
8600 Rockville Pike FOIA Accessibility

E E E Bethesda, MD 20894 HHS Vuinerability Disclosure Careers

NLM | NIH | HHS | USA_gav

- 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.

k’\} FHIR Research Data Finder

B’

FHIR Tools | LHC-Forms Demo | Fom Builder | Clinical Table Search Servics | FHIR SDC SMART App

@ setines @ selectan action @ oefine conort @ view conart o Pull dats for the cohort

An open source taol for querying and pulling FHIR research data Version: 6.16.2

In this step, you can pull cohort data for one or more selected record types and download it. Each record type you select will have its own tab in which you can add criteria to limit
whatis pulled.

=+ 4dd s new resource tab

Observations

ClLezd Observations  For selected codes (1% BP Systolic Auto) (* Acrtic valive Peak systolic flow by US.doppler|
[ Left ventricular End-systolic volume by US.2D+Calculated by modified Simpson method)
[ Left ventricular outflow tract Peak systalic flow by US.doppler) [ = Tricuspid valve Peak systolic flow by US doppler)

[N [ Weight kg] [ x Weight Ibs | 29463-7 | http://loinc.org) [ x Weight Ibs | 3141-9 | htip:/floinc.org)
[ Show as table with variable names as columns (only available when there is just one result per test per patient)
387 Observation resources loaded. ¥ HH

Varizble Name () Code: Category (T} W Interpretation (7) Staws (7) Subject (7) Value (7)
BP Systolic Auto 8480-6 Vital Signs obx-1974-5-1 Critically low Final CHING-I M. SAMSON 70 mmHg
Aortic valve Peak systolic flo. 117069 Cardiac Ultrasound obx-1974-2542-1 Final CHING-I M. SAMSON 281 cmis
Left ventricular outflow rract 18164-4 Cardiac Uhrasound obx-1974-2534-1 Final CHING-I M. SAMSON 7252cm/s
Weight Ibs. 31419 Vital Signs obx-1974-38-1 Final CHING-I M. SAMSON 201.53 Ibs
BP Systolic Auto 8480-6 Vital Signs obx-1726-48-1 High Final MINA SYLVESTER 166 mmHg

Aoricvalve Peak systolic flo. 117069 Cardiac Ultrasound abx-1726-822-1 Final MINA SYLVESTER 197 cm/s





Ask participants to download the data.
- Ask participants: What information is downloaded? Is this what you expect? How would you use
this data further?

A B < D E F G H | J K L -
1 |Variable Name |code Category Id Interpretation  Status Subject Value Unit H
2 |BP Systolic Auto 8480-6  Vital Signs 0bx-1974- Critically low  Final CHING-I M. SAMSON 70 mmHg
3 |Aortic valve Peak systolic flow by US.doppler 11706-9 Cardiac Ultrasound ~ obx-1974-2542-1 Final CHING-1 M. SAMSON 281 cmis
4 |Leftventricular outflow tract Peak systolic flow by US.doppler 18164-4 CardiacUltrasound  obx-1974-2534-1 Final CHING-I M. SAMSON 72.52 cmfs
5 |Weightlbs 3141-9  Vital Signs obx-197¢238-1 Final CHING-I M. SAMSON 20153 lbs
6 | BP Systolic Auto 8480-6  Vital Signs obx-1726- High Final MINA SYLVESTER 166 mmHg
7 |Aortic valve Peak systolic flow by US.doppler 11706-9 Cardiac Ultrasound  obx-1726-822-1 Final MINA SYLVESTER 197 em/s
8 Weight kg 3141-9  Vital Signs 0bx-1726-678-4 Final MINA SYLVESTER 48.66 kg
9 |Aortic valve Peak systolic flow by US.doppler 11706-9 Cardiac Ultrasound  obx-1864-283-1 Final SAYNA DIAZ 355 cmis
10 |Left ventricular End-systolic volume by US.2D+Calculated by modified Simpson method ~ 76557-8  Cardiac Ultrasound  obx-1864-287-1 Final SAYNA DIAZ 16.82 mL
11 | Left ventricular outflow tract Peak systolic flow by US.doppler 18164-4 Cardiac Ultrasound  obx-1864-273-1 Final SAYNA DIAZ 205 cmis
12 Weight kg 8335-2  Vital Signs 0bx-1864-2-1 Final SAYNA DIAZ 111.56 kg
13 Weight lbs 3141-9  Vital Signs 0obx-1864-78-1 Final SAYNA DIAZ 231 lbs
14 |BP Systolic Auto 8480-6  Vital Signs 0bx-2968- Normal Final EILEEN STREETER 125 mmHg
15 | Tricuspid valve Peak systolic flow by US.doppler 11712-7 Cardiac Ultrasound  obx-2968-656-1 Final EILEEN STREETER 276 cmis
16 | Weight kg 8335-2  Vital Signs 0bx-2968-119-1 Final EILEEN STREETER 159.27 kg,
17 Weight bs 29463-7  Physician 0bx-2968- Critically High Final EILEEN STREETER 358 lbs
18 |Weight kg 3141-3  Vital Signs 0bx-2968-569-4 Final EILEEN STREETER 149 kg
19 | BP Systolic Auto 8480-6  Vital Signs 0bx-3657- Normal Final DOINA FRANKEL 116 mmHg
20 | Left ventricular End-systolic volume by US.2D+Calculated by modified Simpson method ~ 76557-8  Cardiac Ultrasound  obx-3657-1442-1 Final DOINA FRANKEL 25.96 mL
21 |Tricuspid valve Peak systolic flow by US.doppler 11712-7 Cardiac Ultrasound ~ obx-3657-1437-1 Final DOINA FRANKEL 270 cmis
22 | Weight kg 8335-2  Vital Signs 0bx-3657-158-1 Final DOINA FRANKEL 57.79 kg
23 |Weight lbs 3141-9  Vital Signs 0bx-3657-0-1 Final DOINA FRANKEL 287 lbs
24 |BP Systolic Auto 8480-6  Vital Signs 0bx-2563- High Final ASHLESHA BECK 157 mmHg
25 Aortic valve Peak systolic flow by US.doppler 11706-9 Cardiac Ultrasound ~ obx-2563-2699-1 Final ASHLESHA BECK 296 cmis
26 | Left ventricular End-systolic volume by US.2D+Calculated by modified Simpson method ~ 76557-8  Cardiac Ultrasound  obx-2563-791-1 Final ASHLESHA BECK 38.87 mL
27 |Leftventricular outflow tract Peak systolic flow by US.doppler 18164-4 CardiacUltrasound  ohx-2563-2689-1 Final ASHLESHA BECK 165 cm/s
28 |Weight kg 8335-2  Vital Signs 0bx-2563-226-1 Final ASHLESHA BECK 140.05 kg
29 |Weight kd 3141-9  Vital Signs 0bx-2563-293-4 Final ASHLESHA BECK 135 kg 2]
ohservations (2) @ (4] ]

- 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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LHC FHIR Research Data Finder Usability Study: Results and Recommendations
Liz Amos (OD) and Alex Henigman (NLM Associate Fellow)
National Library of Medicine

May 2024





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 Pl 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.






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 lIssues 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 ldentified 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:

o Setlings o Select an action

Select the FHIR server you wish to search. You may also enter the base URL for your own FHIR server.

[hlrps#lformﬂhlrnlm nih.gov/baseRS -

1: https:/Iforms-fhir.nlm.nih.gov/baseR5
2. hitps://Iforms-fhir.nlm.nih gov/baseR4

3: https://dbgap-api.ncbi.nlm.nih.gov/fhir/x1

4: https:/launch.smarthealthit.org/v/r4/sim/eyJoljoiMSIsImoiOilxin0/ fhir

5: hitps:/healthcare.googleapis.com/v1/projects/Ihncbe-fhir-tools/locations/us-east4/datasets/Iforms-fhir-data/fhirStores/R4-2/fhir

6: https:/fhirimmport.org/fhir

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





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:

] Disable caching of HTTP requests to the FHIR server Clear cache data

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:

Select an action » Qs @ seeaomin

Select the FHIR server you wish to search. You may also enter the base URL for your own FHIR server.

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

o Settings e Select an action

O Create a cohort of patients by browsing and selecting records (and then pull data for the cohort)

O Create a cohort of patients using advanced search (and then pull data for the cohort)

< Settings

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.





‘Select records’ Page

Searching

o Settings o Select an action Select records o o

In this step, you can search, select, and add records to the cart.

100

Variables Additional criteria

Select variables to add to the cart.

47 variables loaded L «
Code ¥ Code system Category ¥ Unit ¥
\_;_/ Total Clinic Charge 9876 1 Physician

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

‘W Variables in Cart:

AND = Patients will be added to the cohort if they meet all criteria in the cart; OR = Patients will be added if they meet any of the criteria.

Variable Display Text Code Code system  Category Value constraint

] X BP Systolic 8480-6-hcode  http://loinc.... = e Test value Unknown unit

] X weight 3141-9 il Vital Signs = v Test value kilogram v

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





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

Variables Additional criteria

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
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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
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Configure Observation table

Select columns to show: |

If no columns are selected, the default columns will be displayed.

Variable Name Code Category
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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.





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.






