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Abstract 
Several tele-monitoring systems have been developed 
for in-home patient use. Unfortunately, many of these 
systems are cost prohibitive and privacy invasive to the 
patient. To overcome this problem, we designed a more 
affordable and lightweight solution called Carebit, an 
Android application that leverages the Fitbit API. We 
conducted two user studies to understand ways to 
improve our design. Overall, we found that the 
notifications feature is the most useful feature for 
users, and no concerns about privacy were mentioned. 
The goal of Carebit is improve informal caregiving. 
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Introduction 
An informal caregiver is a family member, friend, or 
neighbor, who provides unpaid services and supervision 
to a loved one, someone who is ill, incapacitated, or 
otherwise needs help [7]. There are approximately 43.5 
million informal caregivers in the United States, out of 
which 75% live within 20 minutes from their care 
recipient, and 13% live in between 20 minutes and an 
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hour away [7]. Otherwise, informal caregivers often 
take care of loved ones as in-home patients, requiring 
constant attention that creates significant caregiver 
burden, especially when care requires constant 
supervision [6]. As a result, a number of tele-
monitoring systems to help with in-home care have 
been developed [3]. Yet, a major concern with these 
monitoring systems is that they often require patients 
to give up their personal privacy for the sake of their 
health and safety [5].  

To address this problem, we conceptualized and 
created Carebit, an Android application (“app”) that 
leverages the Fitbit API, for informal caregiving 
relationships, where the patient is well enough to live 
independently but desires a lightweight means for 
another to check in on them on a daily basis. Our 
contribution to the broader SIGCHI community, 
including GROUP, is a remote caregiving solution that 
preserves privacy through a lightweight and low cost 
means. We conducted two pilot studies on an initial 
prototype for Carebit, and synthesize these results to 
discuss future design iterations of Carebit to improve 
informal caregiving.  

Background 
There have been numerous studies conducted on 
wearable technologies to assist in caregiving [1,5]. The 
common theme that emerged from all these studies is 
the trade-offs between privacy and the usefulness of 
the wearable technology. For example, in one study 
patients mentioned how they didn’t want their loved 
ones knowing every single thing they were doing: “It’s 
none of their business [5].” Another prohibitive factor 
was cost; many tele-monitoring solutions require 
investing in physical hardware and monthly monitoring 

fees [2]. In our work, we explicitly designed our 
solution to reduce these barriers to user acceptance. 

Carebit Implementation 
The Carebit dashboard and system architecture are in 
shown in Sidebar 1. Carebit was implemented as a 
mobile app using Android Studio. The app is designed 
to be installed on the caregiver’s mobile Android 
smartphone. Meanwhile, the only hardware required by 
patients is: 1) a Fitbit equipped with a heart rate 
tracker and 2) a device to sync the Fitbit via the 
internet (e.g., smart phone or tablet). The Fitbit is a 
very popular wearable fitness tracker, and costs 
between $150-$170 [8].  

The Carebit app uses the Fitbit application protocol 
interface (API) to get pertinent health data from 
patients. Our solution applies Nissenbaum’s contextual 
integrity privacy framework [4] in our design and 
allows the patient to control the types of information 
shared to a given caregiver. In order for caregivers to 
get access to this information, the patient must login 
using their Fitbit credentials and provide their consent 
for the caregiver to access a limited amount of the 
Fitbit data. For example, the last time steps were taken 
or current heart rate, but not sharing less relevant 
information, such as weight or historical data. The app 
is designed to keep patients’ privacy in mind, but still 
provide the information needed for the caregiver to 
know if they patient may need assistance. Caregivers 
are free to access the application at any time to check 
up on their loved one and are also alerted when the 
patient may be in danger, which is determined using 
pre-defined thresholds based on the patients’ vital signs 
(i.e., last step activity and heart rate). See Sidebar 2. 

Sidebar 1a. Carebit 
Caregiver Dashboard 

 

Sidebar 1b. Carebit 
System Architecture 

 



 

Methods 
We conducted two pilot studies to get solicit user 
feedback about our initial design and prototype.  

Design Probe and Interview 
We showed storyboards of our initial prototype to a 
convenience sample of 21 participants, primarily college 
students and adult acquaintances. We described the 
main purpose of Carebit to the participants and asked 
the following follow-up questions:  

1) Do you think an app like this might be useful to you 
now or in the future? Why or why not? 

2) What types of notifications would you want this app 
to be able to give you? 

3) If you were designing this app, what features would 
you include in the app? 

The results from this probe were used to inform the 
design of the alert notifications implemented in the 
later app for a one-day user simulation. 

One-Day Simulated User Study   
Five college student volunteers participated in a 24-
hour user simulation, acting as informal caregivers. A 
research assistant acted as the patient, setting off alert 
notifications via a Fitbit throughout the day. Volunteers 
were instructed to send a text message every time they 
received an alert, as if they were checking in on their 
loved one. A post-survey was administered at the end 
of the user simulation. 

Results 
Design Probe Feedback 
After seeing the Carebit storyboards, about 85% of 
participants thought that Carebit was useful because of 
the following reasons: giving the patient more 

independence, allowing caregivers to monitor their 
loved ones from afar, etc. The users also liked how the 
integration of technology was used to improve health. 
Yet, 15% did not find the app very useful as they 
thought the solution was very similar to existing 
emergency devices such as Life Alert. The most 
common alerts requested included irregular heartrate, 
low activity levels, goals achieved, and falls. Therefore, 
we incorporated heart rate and step activity alerts into 
our prototype prior to conducting a second user study.  
 
Simulated User Study Results 
The results from the second user study indicated that 
the participants responded a little over half of the time 
after receiving a notification. We found the average 
response time varied between 20 and 35 minutes. From 
the post-survey, we 60% of users stated the most 
useful feature was the notification alerts. Very few 
participants said that they checked the dashboard 
consistently through the day. Some participants felt the 
need for more alerts or alerts that persisted until they 
were cleared. Other felt the need to monitor more 
activity than just steps, such as the fall alerts that were 
also suggested in the prior user study. 

Limitations and Future Work 
Overall, our user studies showed promise that our 
solution may be useful and provided insights on how we 
can further improve Carebit. We realized that the alerts 
seem to be more critical for users than the dashboard 
itself. Yet, a major design flaw that we uncovered 
during the second user study was that alert 
notifications sometimes disappeared before participants 
saw them. In the future, we plan to improve this 
functionality and implement additional alert 
notifications. However, it is unlikely that Fitbit can be 
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used to accurately detect falls. Another limitation of our 
pilot studies is that most of our participants were 
college students. For future user studies, we will recruit 
participants who are actually informal caregivers, as 
well as the loved ones they are caring for. We believe 
that recruiting from the intended target audience will 
increase engagement, as well as provide more 
insightful feedback on whether Carebit can, indeed, 
provide a piece of mind for individuals who desire to 
live independently, but need just a little bit of care. 
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