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METHODS
This qualitative research included in-clinic observations of participants using the 
GEORGE® app and individual participant interviews. 

• Observations: A total of 21 GEORGE® users -- 11 female and 10 male -- were 
observed over the course of 6 months and included those with manifest HD, those 
with prodromal HD, and those who do not have HD. We observed 4 users in person 
and 17 users via video recordings of both clinic visits.

• Interviews: A total of 11 in-person interviews were conducted at the University of 
Rochester Westfall Neurology Clinic between February and July 2019. Interviews 
were conducted at appropriate break times during study visits and lasted no more 
than 15 minutes. 

A qualitative coding process was used for both the interview and observational data. 
This method allowed for the categorization and analysis of common themes, an 
approach particularly well suited to capturing the HD mobile user experience3. These 
themes informed the study findings. The observation of in-clinic interactions provided 
context-rich details, which complemented data generated through the interview 
process. 

BACKGROUND
The University of Rochester developed GEORGE®, the first smartphone application 
designed to assess the feasibility of capturing objectively, frequently, and sensitively 
symptoms and variability of Huntington’s disease (HD). For Android use, the app uses 
the smartphone screen, sensors, and microphone to capture tapping speed, chorea, 
balance, and speech as participants complete multiple tasks. In 2019 a pilot study was 
conducted. Twenty-two participants completed two in-clinic visits, one at the 
beginning and the other at the end of the study. During each visit participants worked 
through a series of tasks using the app in addition to undergoing routine clinical 
assessments. Participants also completed the app tasks three times daily at home for 
one month. While the results of the pilot study were positive in support of smartphone 
use with HD users, areas for improvement were identified. 

During and after the GEORGE® pilot study, we conducted a user experience (UX) 
evaluation of the app’s usability and functionality to inform future iterations. While 
providing insights useful to the study team, the evaluation focused on the app as a tool 
which HD patients can use easily, are willing to use, and find of value1,2,3. One of the 
prerequisites for usable and useful mobile & digital technology is the involvement of 
users in all stages of the design process. Such engagement is especially critical in the 
evaluation phase of innovative tools for use by those with neurodegenerative diseases. 
For HD specifically, the variable and complex combination of motor, cognitive, and 
behavioral/psychological symptoms which patients experience creates a distinct set of 
accessibility challenges for the design of HD-appropriate digital tools. 

RESULTS DISCUSSION
This UX evaluation demonstrates that a user 
experience approach contributes valuable details and 
insights to improve the technology-user-outcome “fit”. 
For the GEORGE® app specifically, achieving this “fit” 
for a positive and useful mobile experience for HD 
users poses several challenges. To address these 
challenges the findings will be leveraged to enhance 
the usability and functionality of the next iteration of 
the app, refine the interface design, and improve the 
sensitivity and usability of the data collected. As an 
innovative technology, the GEORGE® app has the 
potential to enable faster and more frequent HD data 
collection, quantify motor symptoms, distinguish 
between those with and without HD, measure 
responses to drug treatment, and advance the 
development of novel therapeutics for HD – ultimately 
in support of clinical trials. While specific to the 
GEORGE® app, the findings discussed are applicable 
to the design of digital tools for other 
neurodegenerative disorders. With a focus on 
accessibility and usability, this evaluative research 
demonstrates the value of a user-centered design 
approach to ensure positive and useful engagement 
with these tools.

SELECTED APPLICATION SCREENSHOTS

REPEATED DATA ENTRY AS LABOR 
INTENSIVE AND BURDENSOME

• GEORGE® requires users to engage with mobile-specific 
gestures, such as scrolling and tapping, during the onboarding 
process and throughout task completion. These are seemingly 
simple gestures but are more difficult for those who experience 
motor symptoms as a result of HD. During onboarding, for 
example, there are many multiple-choice questions, which 
users answer by tapping a small circle. In addition, registration 
requires text entry via tapping on the screen’s small keyboard. 

• Those with less control of their movements took considerably 
longer to complete the initial onboarding as their movements 
were much slower. Some users also had difficulty scrolling 
downs on screens - and one participant even had to rearrange 
positioning specifically to scroll.

VARIABILITY IN CAPACITY FOR 
MOBILE SPECIFIC GESTURES

• GEORGE® onboarding/registration requires considerable 
data input, which necessitates tapping. The process 
includes inputting first name, last name, email, and 
password - using the screen’s small keyboard. Due to the 
number of taps required, the inputting of registration 
information is challenging and time-consuming, especially 
for users with severe chorea. 

• In addition, the small size of the keyboard letters - smaller 
than the circles for the multiple-choice questions - adds to 
the difficulty. For some participants, the data entry 
requirements were arduous and took a considerable amount 
of time – adding stress and frustration to the user 
experience.

ROLE OF PRECISE TEXT IN BRIDGING 
USABILITY & FUNCTIONALITY

COMPLETING TASKS THREE TIMES 
PER DAY WAS DIFFICULT FOR SOME

Voice Activity Tapping Activity Chorea ActivityWalking Activity

U11: “The hardest part of using the app was remembering to 
use it. Sometimes I was just too busy to use it.”

During the at-home phase of the GEORGE® pilot study 
participants were asked to complete the tasks at least three 
times per day. Some participants found the schedule of 
multiple daily interactions time-consuming – given busy 
schedules. Others simply forgot to complete the tasks three 
times. This finding points to cognitive burden associated with 
the 3x daily requirement, a barrier to positive sustained user 
engagement and successful task completion.

• Due to the complexity of some of the GEORGE® tasks, certain 
instructions are text heavy. Interviews revealed that many 
participants found the task instructions difficult to understand 
– citing lack of clear and concise language. In addition, study 
participants, who experience cognitive impairments had 
difficulty concentrating on the instructions. 

• If users do not understand or cannot concentrate on the 
instructions, they cannot complete the tasks successfully, a 
situation which potentially impacts the quality of the data 
collected. During clinic visits many participants also asked the 
study coordinators for clarification on the instructions –
assistance not available to the users when completing the 
tasks at home.

The GEORGE® evaluation process uncovered four key HD user accessibility issues: (1) variability in capacity for mobile-specific gestures, (2) impact of 
data entry burden, (3) fundamental role of precise text in bridging usability and functionality, and (4) optimal timing and number of tasks.


