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C ardiologists’ Perceptions of Wearable Device Data in
Patients with Heart Failure

INTRODUCTION

The New York Heart Association (NYHA) is used to classify
severity of heart failure and estimate prognosis. Its dependence
on the physician’s opinion regarding what constitutes “ordinary
physical activity” or “slight” and “marked” limitation makes it
subjective with low concordance between physicians.1, 2 Ob-
jective measures like cardiopulmonary testing are expensive,
inconvenient, and time-consuming. Wearable devices like fit-
ness trackers can provide objective 24/7 data and can potentially
overcome these limitations.3 How such data will be perceived
by clinicians is an unanswered and increasingly important and
relevant question as many companies are participating in a U.S.
Food and Drug Administration pilot program for clearing such
devices.4 We report the results of a small study to determine the
perception of such data by heart failure specialists and its
potential impact on the management of such cases.

METHODS

Consecutive patients with a diagnosis of heart failure coming
for a follow-up visit to the heart failure clinic at one tertiary
care institution were approached to participate in the IRB-
approved study. To be eligible, patients needed to have access
to an Internet-enabled smartphone. They were provided a
fitness tracker wristband (Microsoft Band), instructed in its
use, and asked to wear the band for 2 weeks. The data from the

wristband was transmitted via their smartphone anonymously
to a web portal. At the end of 2 weeks, the data was printed out
and shared with the heart failure specialist who saw the patient
at the clinic at the initial visit, along with the NYHA assign-
ment from the visit. They were asked to assume that the device
was FDA approved and the data was valid. On a self-
developed non-validated questionnaire, they indicated wheth-
er the data would change their impression of health status and
NYHA assignment of the patient. They rated their overall
impression of such data for managing patients with heart
failure on 3-point scale (not useful, somewhat useful, very
useful) and provided optional free-text comments.

RESULTS

All 23 patients approached enrolled in the study. Six cardiol-
ogists reviewed the data for 13 patients that completed the
study successfully. Data of 10 other patients seen by the same
cardiologists was not available for review due to technical
problems or could not be reviewed by the cardiologists within
the study window. The mean age of the 23 patients was 69
years, and 10 were female. In 8 of 13 cases, the cardiologists
felt that the data would change their perception of the patients’
health status, and in 5 cases, they would have changed their
original NYHA assignment (Table 1). At the end of the study,
2 reported that overall data from a wearable device would be
somewhat useful while 4 reported that it would be very useful
in managing patients with heart failure. In the free-text com-
ments, 4 cardiologists reported that they would prefer to have
the data available at the time of the patient visit rather than 2
weeks after the visit or in between visits.

DISCUSSION

This is a small single-center study, but it raises key questions
that should be followed up by larger studies. Cardiologists in
this study were receptive to the idea of using data from
wearable devices to manage patients with heart failure. Cardi-
ologists are aware of the subjective nature of NYHA and thus
may be more receptive to objective data to supplement their
clinical impressions. Since the NYHA classification can have
an impact on decision-making regarding medications and
device use, this finding raises the need for research into the
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accuracy of fitness trackers and the role of wearable device
data use for prognosis and clinical decision making in heart
failure. Cardiologists prefer to integrate this data review pro-
cess into clinic visits. This integration will be increasingly
difficult as the amount of data increases, and will require the
development of data analysis and visualization tools to support
the clinicians at and in-between clinic visits.5 As we design
population health models, it will be necessary to keep this in
mind to get maximum benefit from such data from always-on
wearable devices.
Patients may face technical challenges when using these

devices and may not have access to the Internet or
smartphones. These issues need to be considered to reduce
the impact of the digital divide on health inequities.
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Table 1 Impact of Fitness Tracker Data on Cardiologists’ Opinion
of Patients’ Health Status and NYHA Assignment

Number of
cases

Details

Data had an impact on
cardiologists’ clinical opinion
of health status from visit

8/13 2 worse than
estimated at visit
3 better than
estimated at visit
2 confirmed estimates
at visit
1 sleep pattern helped
understand health
status

Data would change NYHA
assignment from visit

5/13 2 from class III to
class II
1 from class II to
class I
2 from class II to
class III
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