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Introduction

Cancer is the second leading cause of mortality in the 
United States, next to heart disease (1), and breast cancer 
is the most common type of cancer among women (2). 
According to the American Cancer Society’s 2019 annual 
report, over 270,000 new cases of breast cancer occurred 
in 2018, with more than 41,700 women dying from this 
disease (3). 

Cancer treatments have improved significantly over the 

last 40 years, with improved outcomes as measured by 5-year 
overall survival rates. Today, the 5-year overall survival 
rate for breast cancer exceeds 90% for localized disease 
and up to 99% if detected at an early stage (4). With these 
high survival rates, there are estimated to be more than  
3.8 million breast cancer survivors in the United States (5). 
As the numbers of patients and survivors increases, it can be 
challenging for healthcare systems and providers to ensure 
these patients receive adequate and timely support.

Case Report

Wearable technology to track activity and distress in breast 
cancer patients: case series

Warren Smedley^, Sue S. Feldman^, Carson Ralphs

UAB School of Health Professions, Birmingham, Alabama, USA

Correspondence to: Warren Smedley, MSHA, MSHQS. 1716 9th Avenue South SHPB #590K, Birmingham, AL 35294, USA. . Email: wsmedley@uab.edu. 

Abstract: Breast cancer is the most common cancer among women with a 5-year survival rate of up to 
99% when detected early. This survival rate presents challenges to healthcare systems and providers in terms 
of ensuring patients receive adequate and timely support during the lengthy and often difficult journey of 
treatment and survivorship. The primary aim of this quality improvement project piloted the use of the Fitbit 
Alta HR fitness trackers in a large academic medical center in the south, where 19 breast cancer patients wore 
and synchronized a Fitbit Alta HR for 28 days. Participants were patients diagnosed with breast cancer (stages 
0, I, II, III) who were actively receiving, or who had recently received, breast cancer treatment and care, and 
who had not previously used any type of health tracking device. The purpose was to understand how self-
reported data could enhance patient-centered breast cancer care. Patients provided information on their 
physical activity and distress status, that enabled certified exercise physiologists to promote healthy lifestyle 
choices, identify potential treatment complications, and improve the patient’s overall quality of life. Although 
the sample size was small, a positive correlation between minutes asleep and number of awakenings (r=0.6852), 
and a negative correlation between distress levels and minutes fairly active (r=−0.3346), stood out as potential 
indications of the impact of distress on breast cancer patients. This project illuminated the potential value of 
understanding the ability to, and effectiveness of, capturing relevant patient reported outcomes as a valuable 
contribution to patient-centered healthcare delivery for patients undergoing treatment for breast cancer. 
Important findings suggest that building in the daily distress indicators to wearable devices may provide 
increased utility and expanded insight when such devices are used for patient reported monitoring and 
outcomes. 

Keywords: Digital health; mobile health technology; wearables; breast cancer; Fitbit; case report

Received: 06 July 2020; Accepted: 09 February 2021; Published: 25 June 2021.

doi: 10.21037/jhmhp-20-99

View this article at: http://dx.doi.org/10.21037/jhmhp-20-99

8

	
^ ORCID: Warren Smedley, 0000-0002-1621-042X; Sue S. Feldman, 0000-0002-1173-3993.

mailto:wsmedley@uab.edu
https://crossmark.crossref.org/dialog/?doi=10.21037/jhmhp-20-99


Journal of Hospital Management and Health Policy, 2021Page 2 of 8

© Journal of Hospital Management and Health Policy. All rights reserved. J Hosp Manag Health Policy 2021;5:21 | http://dx.doi.org/10.21037/jhmhp-20-99

Cancer patients often have a long and difficult treatment 
journey, with many possible complications along the 
way. According to the National Comprehensive Cancer 
Network (NCCN), approximately one-third of cancer 
patients experience significant distress which can impact 
the strength and ability to fight the disease, cope with 
the disease, and to follow the recommended course of  
t reatment  (6) .  Minor i ssues  can turn into major 
complications when patients become overwhelmed, leading 
to unnecessary trips to the emergency department. Our 
team’s participation in the Oncology Care Model (OCM) 
demonstration project suggests that the top five reasons for 
emergency department visits by cancer patients, include: 
sepsis (16.9%); pneumonia (9.7%); urinary tract infection 
(UTI) (8.8%); nausea with vomiting (8.8%); and chest pain 
(7.8%) (7). Furthermore, the literature suggests that putting 
mechanisms in place to close gaps in care continuity post-
discharge (i.e., in the primary or specialty care environment) 
could reduce overall healthcare utilization, including 
reducing emergency department visits (8). 

Cancer patients and survivors may also exhibit a broad 
range of mild to moderate cognitive deficits in attention, 
information processing, verbal and visual capacity, long-
term and working memory, spatial skills, command of 
language, and general motor functioning (9). Despite studies 
suggesting that patient navigation support lowers costs 
and improves the patient experience (10,11), the complex 
nature of cancer treatment often results in poorly-managed 
hand-offs between care team providers and inadequate 
overall psychosocial support, and can lead to survival rates 
being impacted, especially where these services are not  
integrated (12). 

Often, care team members and patients do not realize 
the degree to which patient needs go unrecognized. This 
leads to issues along the healthcare delivery continuum that 
may hinder the ability to recover and lead a healthy life. 
When this occurs, an issue or complication that could have 
been more easily resolved, if addressed early, can become a 
significant concern for which the patient seeks care in the 
emergency department. 

One mechanism for identifying, and thus addressing, 
such issues earlier in the healthcare delivery continuum is 
to include patient self-reporting vehicles, such as wearable 
technology, into healthcare delivery models. Doing so 
allows for data capture at the most proximal point in 
distance and time to augment communication, increase care 
coordination, increase appropriate information delivery, and 
decrease emergency department utilization.

As such, the primary aim of this project was to illustrate 
the potential value of integrating into a breast cancer 
navigator program, near real time, patient and wearable 
device reported data from a patient perspective and a 
navigator perspective. This case is unique because it 
includes use of a distress thermometer with the use of 
wearable device data as opposed to assessing the value of the 
wearable by itself.

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/jhmhp-20-99) (13).

Methods 

This project, named “Wear2Care,” used a mixed methods 
case approach to understand the degree to which 
proximal monitoring of patient and wearable reported 
data contributed the overall patient experience and to 
care coordination. The case approach was appropriate 
because such an approach allows for an uncontrolled study  
design (14), descriptive and narrative reporting (15) and 
accepts a small participant unit, such as a few participants, 
as a demonstration on the way to a larger study (14,15).

In terms of quantitative methods, study participants 
were provided with a Fitbit Alta HR to track steps, heart 
rate, and sleep. In terms of qualitative methods, study 
participants performed daily tracking of distress levels using 
a paper Distress Thermometer (6) (Figure 1) instrument 
and semi-structured focus groups were conducted with 
patients and navigators. An integrated, third party database 
management system, Fitabase, was used to collect the 
data points used in this study. Fitabase provided real-time 
dashboards of each patient’s activity, as well as cumulative 
data points in a secure, online database. Aggregate data 
were downloaded and analyzed using Microsoft Excel. This 
study was conducted between January and March 2018 for 
a rolling 28-day period. This study underwent review by 
the University of Alabama at Birmingham (UAB) Cancer 
Protocol Committee where it was determined to be a 
quality improvement project and therefore not suitable for 
Institutional Review Board (IRB) review. All procedures 
performed in studies involving human participants were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the 
Helsinki Declaration (as revised in 2013). Each participant 
was given full disclosure of the purpose and process of the 
Wear 2 Care program. Each participant gave their informed 
consent to participate in the program, as well as for the 
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researchers to have electronic access to each participant’s 
individual Fitbit data. Participants set up their own online 
Fitbit account and gave their password to their navigator, 
who was able to access and assist participants with the study. 
At the conclusion of the 28-day study term, each participant 
was reminded to change their account password to ensure 
privacy.

Twenty patient participants were recruited from among 
the academic medical center’s cancer center. Participants 
included the population of patients diagnosed with breast 
cancer (stages 0, I, II, III) who were actively receiving, 
or who had recently received, breast cancer treatment 
and care. After ascertaining that the participant had not 
previously used any type of health tracking device, besides 
a pedometer, each participant was provided with a Fitbit 
Alta HR fitness tracker and instructed on how to wear and 

synchronize it regularly. The participants were asked to 
complete several tasks throughout the pilot project. These 
tasks included: 
	 Wearing their Fitbit during both waking and 

sleeping hours;
	 Downloading and setting up the Fitbit mobile app, 

and managing it for the 28-day study period;
	 Charging and synchronizing the Fitbit as needed;
	 Measuring their distress levels every day using a 

paper Distress Thermometer instrument, and 
	 Participating in a focus group after wearing the 

Fitbit for 28 days.
Navigator participants were recruited from a group 

of certified exercise physiologists who were trained and 
assigned as navigators to work with the participants. This 
was deemed to be an appropriate group because of their 

Figure 1 National Comprehensive Cancer Network (NCCN) distress thermometer. Simple thermometer used for patient self-reporting of 
distress. Note: The Problem List for Patients was not used in this study. National Comprehensive Cancer Network, 2020; Retrieved from 
https://www.nccn.org/patients/resources/life_with_cancer/pdf/nccn_distress_thermometer.pdf.
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comprehensive expertise in health, exercise, and general 
wellbeing. Navigators used standard Fitbit recommended 
baseline data as an indicator for measuring deviations in 
terms of steps, physical activity, and sleep. 

The navigators were trained on protocols for escalating 
significant adverse events, as defined by the patient as 
potentially leading to an emergency room visit, unplanned 
hospitalization, or other unexpected adverse health 
complication. In the absence of such an adverse event, 
navigators were instructed to engage with patients in 
discussions about their health status, encourage healthy 
lifestyle choices, and document patient experience 

comments about the use of the Fitbit tracker.
In all, 20 patients were recruited and enrolled. Nineteen 

(95%) finished the study, resulting in 19 participants times 
28 days each, for in a total possible 532 combined Fitbit 
data collection days. Only 14 of the participants (70%) 
collected daily distress data, resulting in a total possible 392 
data collection days for distress analysis. The navigation 
team participated in a focus group separate from patient 
participants. All data were analyzed using Microsoft 
Excel®. Table 1 shows the distribution of all 20 participants, 
although only 19 of those were used in the final analysis. 

Findings 

In Figure 2, we show the pathway of the enrollment and 
data collection through both quantitative and qualitative 
methods followed by a summary of the findings. Details 
behind the findings are then explained first by quantitative 
followed by qualitative. Focus group findings are further 
divided by participants and navigators.

Quantitative findings

In terms of participant data, out of the total possible 532 
data collection days, Fitbit activity data were accurately 
collected for 487 days (91.5%), and distress assessment 
data were accurately collected for 338 days (73.7%). The 
strongest positive correlations were found between minutes 
asleep and number of awakenings (r=0.6852), steps and 
minutes lightly active (r=0.6736), and steps and minutes 
very active (r=0.6149). The strongest negative correlations 
were found between distress levels and minutes fairly active 
(r=−0.3346), steps and minutes sedentary (r=−0.4089), and 
minutes sedentary and minutes lightly active (r=−0.4086). 
See Table 2 for all correlations. Although the sample size 
was small, a positive correlation between minutes asleep 
and number of awakenings (r=0.6852), and a negative 
correlation between distress levels and minutes fairly active 
(r=−0.3346), stood out as potential indications of the impact 
of distress on breast cancer patients.

Focus group findings: patient information

Key focus group findings include participants reporting 
that knowing their step counts and their sleep data were 
two of the primary benefits of wearing the Fitbit. Several 
participants stated that they utilized the calorie tracking 
feature of the accompanying Fitbit app. One participant 

Table 1 Pilot project participants

Variables Value (n=20)

Participants

Female, n [%] 19 (95)

Male, n [%] 1 [5]

Median age 62.5

Median level of education 16 years  
(completed college)

Marital status, n [%]

Married 16 [80]

Not married 4 [20]

Income, n [%]  

>$50,000 10 [50]

<$50,000 6 [30]

Not disclosed 4 [20]

Employed 7 [35]

Treatment status, n [%]  

Receiving chemotherapy 3 [15]

Completed chemotherapy 12 [60]

Receiving radiation treatment 0 [0]

Previously received radiation 11 [55]

Received surgical treatment 17 [85]

Stage of cancer, n [%]  

Stage 0 or 1 9 [45]

Stage 2 7 [35]

Stage 3 2 [10]

Unknown 2 [10]
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represented the comments of others by saying: “The Fitbit 
motivated me to move, exercise, and be more active.” Some 
participants followed in agreement that they had been able 
to lose weight during the program, with the highest amount 
of weight loss being 12.3 pounds over a 28-day period of 
use. Several participants also shared that another, albeit 
unexpected, benefit of the Fitbit was that it provided them 
with hope. One person, summing up the expressions of 
several, said, “The Fitbit gave me something to work towards, to 
keep moving forward and living life.” 

Several participants shared that wearing the Fitbit and 
participating in the Wear2Care program was a positive 
influence on their quality of life, particularly regarding 
being more active and having gentle reminders to exercise. 
Others stated that there had been no impact on their quality 
of life. Every participant voiced approval for the concept 
of sharing their information with healthcare providers and 
felt that having it incorporated into treatment plans was 
important and made a difference. 

Some potential concerns brought up by the participants 
included feelings of frustration and discouragement from 
not being able to meet the fitness goals suggested to them 
from their Fitbit. Even so, the participants expressed 
excitement about the potential care quality benefits and 
improved conversations they could have with their care 
providers, if they were able to see their Fitbit data and 
discuss it together. 

Focus group findings: navigator information

The navigators indicated that remote monitoring of the 
patient’s status was beneficial, and allowed them to have 
a more comprehensive and holistic view of their patients. 
Currently, navigators only interact with patients when 
they come to the hospital, or during a phone call, and the 
navigators expressed interest and value in being able to see 
the patients’ data to visualize how their patients are doing 
over time. Navigators also shared that the distress level 

Figure 2 Framework for data collection, analysis, and interpretation.
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data and the sleep data were particularly beneficial, as they 
mentioned that many of their patients have trouble sleeping. 
They thought that seeing the patterns of sleep disruption, 
coupled with slowing activity, may provide better alerts as 
to when escalated intervention may be necessary. 

An additional benefit to having patient reported data was 
the improved quality of conversations navigators can have 
with their patients. They emphasized that the continuously 
reported data enhanced their ability to have meaningful, 
effective, and time appropriate discussions. As such, 
navigators felt that these data provide a level of richness that 
facilitated accelerated intervention of established pathways. 
They explained that this would better equip them to 
encourage patients to talk about their goals of care relative 
to how cancer is affecting their life. They also stated that 
connecting the Fitbit data to the patient’s electronic health 
record, so that the data could be shared, would be beneficial 
to the entire care team.

Discussion  

The purpose of this project was to understand how the use 
of self-reported data could enhance patient-centered breast 
cancer care through the collection of wearable tracker 
data and completion of the daily distress indicator. It also 
sought to understand the value of these data to the patient 
care navigators for care transitions. Overall, participants 
found the Fitbit to be beneficial, regardless of their status of 
cancer therapy or recovery. More specifically, the collective 

of findings (i.e., patients and navigators) align well with the 
current literature pointing toward improved overall patient 
experience with effective and appropriate navigation support 
(10,11). For example, participants felt that sharing their 
information and incorporating it into the treatment plans 
made a difference. Participants also shared the perception 
of feeling hope. Additionally, navigators felt that the remote 
monitoring provided a more comprehensive and holistic 
view of their patients leading to improved conversations 
with the patient. 

Collectively, the findings suggest that the combination 
of the wearable tracker and the distress indicator provided 
value to both participant groups. As this was a case 
study, this represents an area of more rigorous research 
and development in wearable trackers as a search of the 
literature indicates no studies have yet been published 
reporting on the combination. 

In light of the overarching finding that wearables that 
include the distress indicator could provide a level of benefit 
not yet studied, this study has several limitations. First, this 
was conducted as a feasibility and process improvement 
project. Although case reports allow for a small number 
of participants, this, together with a small sample of 
participants (n=20) not necessarily being representative of 
the larger population of breast cancer patients, contributes 
to limited generalizability. Because of the original intent 
as a feasibility and process improvement project, pre-
intervention data were not collected. Additionally, relying 
on focus group reports introduces the potential for natural 

Table 2 Correlations—Fitbit data and distress indicator (n=19, n=14, respectively)

Distress Steps Mins sedentary
Mins lightly 

active
Mins fairly 

active
Mins very 

active
Mins asleep

Number of 
awakenings

Distress 1.0000

Steps −0.2261 1.0000

Min sedentary 0.1551 −0.4089 1.0000

Min lightly 
active

−0.0795 0.6736 −0.4086 1.0000

Mins fairly 
active

−0.3346 0.5153 −0.3654 0.2947 1.0000

Mins very 
active

−0.2183 0.6149 −0.2728 0.0544 0.5368 1.0000

Mins asleep −0.0848 −0.0400 −0.2138 −0.1768 −0.0142 0.0251 1.0000

Number of 
awakenings

−0.1584 0.0020 −0.0725 −0.1344 −0.0514 0.0413 0.6852 1.0000
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biases inherent in group conversation, such as stressed 
statements, fear of speaking up in front of the study 
investigators, personality types, poor communication 
skills, and other biases.  Lastly, the CARE Guidelines (13) 
were not initially considered in the study design. While 
this might limit the rigor of the study design, it does not 
necessarily translate to limited findings, given our focus.

Conclusions

This project  aff irmed the beneficial  potential  of 
incorporating wearable data into treatment plans for 
patient-centered breast cancer care, as well as insight on 
the strength of the relationship between distress levels and 
patient fitness activity and sleep quality. The use of wearable 
technology was found to enhance the timeliness of receiving 
patient information, enabled accelerated intervention 
of established care pathways, and enhanced patient 
engagement and experience. Technology-enabled patient 
navigators will be better equipped to help patients receive 
the appropriate support at the appropriate time and in a 
manner that is easily understood. Using patient reported 
outcomes like these, patient navigators are empowered to 
determine when and how to interact with their patients 
to ensure proper patient-centered care coordination, 
determine wellbeing, improve healthcare delivery, and 
potentially minimize symptom escalation. 
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