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Abstract. Data collection through mobile applications, or apps, is increasing 
due to the growing adoption of smartphones. The BreathEasy project used  
a smartphone application for collecting asthma patients’ observations of daily 
living and a clinician dashboard to increase communication and understanding 
between patients and their clinicians. After a 6-month trial, these researchers 
collected evaluation data of these two systems from patients and clinicians 
through focus groups and the System Usability Scale. Here we present our find-
ings on the user experiences of both patients and clinicians, as well as the per-
ceived usability of the systems used. Their evaluations and recommendations 
will help improve future systems for these populations. 
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1 Introduction 

Asthma is a common, chronic illness that affects over 23 million U.S. adults [1] who 
face daunting challenges in managing their disease conditions on a daily basis. In 
partnership with Virginia Commonwealth University (VCU), the authors developed 
and piloted a smartphone app, based on the latest clinical guidelines [2] for treatment 
and self-monitoring of individuals with asthma, to assist adults with asthma to better 
manage their care and disease condition. 

BreathEasy, part of the Robert Wood Johnson Foundation’s Project HealthDesign 
(www.projecthealthdesign.org), was developed through a user-centered design ap-
proach with iterative development and feedback cycles. Patients used an Android-
based smartphone to record their observations of daily living (ODLs), including 
asthma and mental health symptoms, medication use, symptom triggers, physical 
activity, and activity limitations, among others. Clinicians (physician/nurse pairs) 
used a Web-based dashboard to review patient data and visualize trends and patterns 
in the ODL data on a regular basis in accordance with a disease management  
approach. 
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2 Methods 

Two focus groups consisting of 16 total patient participants were conducted in a con-
ference room at a VCU medical facility to determine overall patient experiences using 
the BreathEasy app. All patient participants who completed the study (n = 29) were 
invited to attend, yielding a response rate of 55.1%. Of the 16 patient participants, 15 
were female and 1 was male. A member of the research team who was not part of the 
patients’ clinical team facilitated the focus group discussions. As an incentive for 
participation, patients were offered a $25 gift card and they were reimbursed for their 
transportation costs to attend. Because there were no contradicting responses between 
the two groups, findings for the focus groups are presented jointly, unless noted. 

A clinician focus group was held with 10 clinician participants (5 nurses and 5 
physicians), yielding a 50% response rate. A member of the research team facilitated 
this focus group as well. Clinicians offered feedback on the dashboard design and its 
impact on patient-physician relationships, care, and clinic workflow.  

Patients and clinicians were asked to complete the System Usability Scale (SUS) at 
the end of their respective focus groups. The SUS is a 10-item questionnaire that  
evaluates perceptions of usability. Each question uses the same 5-item scale ranging 
from 1 (Strongly Disagree) to 5 (Strongly Agree). Scoring is completed by subtracting 
1 from odd-numbered responses and subtracting the even-numbered responses  
from 5 [3]. 

3 Results 

3.1 Patients 

Patients unanimously agreed that the design of the smartphone app was simple, easy 
to use, and had a very small learning curve. A handful of participants commented on 
how they were not technically savvy but were able to use the app with no problem, 
even if they still did not know how to use the rest of the phone. One participant com-
mented that it is easy enough that a child could do it, and participants unanimously 
agreed.  

When asked about specific features that they liked about the app, patients cited the 
reminders for daily data entry. Some patients indicated that these reminders also made 
them remember to take their medications. A few patients said they found the remind-
ers annoying but explained that they got annoyed because they had to go and put their 
data in, not because of the reminder itself; these patients still said that the reminder 
was very helpful. Participants also wanted a reminder added in if they had not put  
in the previous day’s entry so that they would be reminded to go back in and enter  
the data. 

When asked about things that they did not like or did not feel worked well, a few 
participants reported experiencing the following problems: The BreathEasy app 
would sometimes freeze and force close, which resulted in data not being saved. 
Another issue participants reported was that the app asked the same questions twice 
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when they filled out their daily information. They said every day they would get some 
of the questions more than once. Some respondents thought it was a question about 
using their rescue inhaler they were seeing twice. Researchers believe these com-
ments relate to the questions about using rescue medications and experiencing asthma 
symptoms, which both yielded a list of National Heart, Lung, and Blood Institute–
specified asthma symptoms as answer options [2]. Because patients were seeing this 
list both times on days when they reported using rescue medications, they may have 
interpreted this as being asked the same question twice. 

Overall, patients reported that the app was easy to use and had a small learning 
curve. Patients thought that the app was useful and shared many suggestions for items 
they would like to have added to it. They reported that they enjoyed tracking their 
ODLs because it made them more aware of everything they were doing as well as 
their surroundings and any asthma triggers they may have encountered. Patients also 
reported that knowing that their clinicians would be viewing their information made 
them more likely to adhere to clinical advice regarding medication use, physical  
activity, and other behaviors critical to self-management of asthma. 

SUS Results 
A total of 22 patients completed the SUS questionnaire. The mean score was 78.41 
with a standard deviation of 14.13. According to Sauro, a mean score of 78.41 would 
be interpreted as a B+ if graded [3]. Question 8, stating “I found the system very 
cumbersome to use,” had an average score of 2.82, where 1 (Strongly Disagree) was 
the desired score. This average score was furthest from the desired score of all 10 
response averages. 

3.2 Clinicians 

BreathEasy included a clinician dashboard which allowed clinicians to view their 
patient’s asthma-related ODLs—medication use, triggers, symptoms, physical activi-
ty, anxiety, mood, and smoking habits—through data submitted via the BreathEasy 
app utilizing a disease management approach.  

Clinicians’ feedback from the focus group indicated that the clinician dashboard 
was easy to use. They found that the design layout flowed well and was easy to un-
derstand at a glance. They especially appreciated the chart interface, which displayed 
ODL conditions and peak flow results.  

Although the charting interface satisfied clinicians, the symbols used on the charts 
were not considered to be user-friendly. Clinicians felt the symbol color scheme (red 
and green) worked well, but the symbols themselves were small. Clinicians also felt 
that the red star representing an undesired health state and green star representing a 
desired health state could have been replaced by more universal symbols.  

An automated alert system, initially presented as a need during the clinician  
dashboard requirements-gathering session but not integrated due to clinic security 
policies, was also mentioned as a desired key feature. Clinicians’ feedback expressed  
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the importance of an alert system via e-mail or messaging that would activate when 
significant changes in ODL conditions were detected. Their use of the system during 
the trial had required them to log in and check each patients’ dashboard to identify 
any significant ODL changes. 

In conclusion, there was highly positive clinician feedback related to BreathEasy’s 
impact on clinic workflow, ability to offer access to clinically useful information, 
contributions to improved patient-physician relationships, and overall improvements 
to asthma care. The latter was attributed to increased patient empowerment and  
education, better medication management, and support for changes in clinical asthma 
diagnosis. A few challenges related to clinician liability and time reimbursement were 
discussed, but these were outside the scope of the user experience. 

SUS Results 
A total of 16 clinicians completed the SUS questionnaire. The mean score was 
75.17 with a standard deviation of 9.66. A mean score of 75.17 would be inter-
preted as a B if given a traditional grade [3]. All 10 of the item response averages 
were closer to the desired score (1 for even items, 5 for odd items) than the unde-
sired score. Question 6 had one of the scores closest to the desirable score with an 
average response of 1.40 (with a desired score of 1). Of the 16 clinicians, 10  
reported strongly disagreeing with the statement “I thought there was too much 
inconsistency in this system.” 

4 Discussion 

Overall results of focus groups and the SUS questionnaire among patients and  
clinicians using this asthma management mobile app and dashboard indicated satis-
faction with the technology and its usability. Some specific issues encountered and 
reported during the patient sessions were related to the mobile smartphone usability 
itself as opposed to the app. These differences between the app and the smartphone 
were difficult to separate using the SUS questionnaire. However, given the acceptable 
score of the app, we are not concerned about difficulties with the smartphone  
affecting the results.  

Through user evaluation of this app and dashboard combination, the researchers 
were able to better understand the users’ experiences during the 6-month trial. Learn-
ing that the smartphone app was easy to use over a period of time will help us design 
future applications with a similar population. We also learned that more challenges 
lay on the clinician side of this initiative in the need to integrate an alert system when 
patient ODLs change significantly.  
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