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Two cases of COVID-19 monitored by a wearable biosensor—a

case report
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Abstract: Wearable devices have gained popularity in recent years for tracking metrics related to personal
health and well-being such as vital signs, motion, and sleep. Wearable devices are considered to have a
very high potential value for detecting, monitoring, and controlling the spread of infectious diseases such
as COVID-19, based on their ability to collect data in a non-invasive and contactless manner. With the
Biostrap wrist-worn device (Biostrap USA LLC, Duarte, CA, USA), a commercially available, clinically
validated wearable device that uses photoplethysmography to automatically record physiological data such
as resting heart rate, respiratory rate, oxygen saturation (SpQO,), and arterial stiffness (AS), we collected
biometric data from 933 subjects. We present two cases of patients who have tested positive for the presence
of severe acute respiratory syndrome (SARS-CoV-2), a 24-year-old man experiencing major symptoms
and another a 49-year-old man with only intermittent fatigue, and show the marked changes in biometric
measurements around dates of symptom onset and positive test. We observed a pattern of sustained
respiratory rate elevation in both patients, punctuated by a sharp spike in heart rate and decreased AS. The
latter contradicted our expectation that during the onset of symptoms of COVID-19, an increase in AS

might occur.
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Introduction

In recent years, wearable devices have gained popularity for
tracking metrics related to personal health and wellbeing,
such as vital signs, movement, and sleep (1). Based on their
ability to collect data in a non-invasive and contactless
manner, wearable devices are considered to have a very high
potential value for detecting, monitoring, and controlling
the spread of infectious diseases such as COVID-19 (2).

We discuss two cases of patients who tested positive
for the presence of severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2) and the change in their
biometrics as collected with the Biostrap wrist-worn device

(Biostrap USA LLC, Duarte, CA, USA), a commercially
available, clinically validated wearable device (3) that
automatically captures physiological data such as resting
heart rate, respiratory rate, oxygen saturation (SpO,),
and arterial stiffness (AS) (4). AS is considered to be an
emerging risk factor linked to the risk of myocardial
infarction, dementia, and death (5) and refers to the arteries’
ability to contract and dilate in response to pulses (6).
Biostrap uses photoplethysmography (PPG) for arterial
pulsation measurements related to the estimation of AS and
cardiovascular aging assessment (4,7-9). Since COVID-19
affects endothelial cells (10), we were expecting AS to
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Figure 1 A 49-year-old man reported symptoms of intermittent fatigue. On June 16, a nasal swab test resulted in a positive diagnosis of

SARS-CoV-2. Daily averages for each of four biometrics are shown as the deviation from baseline (i.e., normalized by median and standard-

deviation-consistent median absolute deviation). The shading indicates where the deviations are expected for this person.

increase in the disease’s presence. We present the following
article in accordance with the CARE reporting checklist
(available at http://dx.doi.org/10.21037/mhealth-20-134).

Case presentation

For 3.5 months during the COVID-19 pandemic, between
April 12th and July 31, 2020, Biostrap users were given
the opportunity to contribute de-identified biometric
data for analysis to provide insight into the course of this
disease. Additionally, a daily survey was administered
through the Biostrap app to obtain information about
symptoms, exposure, and COVID-19 diagnosis. A total of
933 participants were enrolled in this study, contributing
over 2.5 million hours of biometric data and 43,000 surveys.
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). Written
informed consent was obtained from the patients.

Patient 1

A 49-year-old well-trained man reported no symptoms
other than intermittent fatigue. On June 16, a nasal swab
test resulted in a positive diagnosis of SARS-CoV-2.
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Patient 2

A 24-year-old man experienced low-grade fever, dizziness,
and nausea on June 26. Three days later, he reported a
slight loss of taste, smell, and shortness of breath (decreased
tolerance to exercise). An antibody test performed five days
after symptom onset was negative, but a nasal swab test
performed simultaneously resulted in a positive diagnosis
of SARS-CoV-2. Symptoms progressively worsened with a
complete loss of taste and smell and persistent shortness of
breath. Two weeks after symptom onset, the patient could
end quarantine, but he continues to experience limited
exercise capacity one month after the initial onset.

Biometric changes

In both patients, we observed a pattern of sustained
elevation in respiratory rate punctuated by a sharp spike in
heart rate and decreased AS.

%  With the first patient, as seen in Figure I, the
respiratory rate increased on June 20 and stayed
elevated until June 29. The patient’s heart rate
spiked on June 22 and June 28. On July 5, the heart
rate and respiration rate jumped while arterial and
peripheral stiffness sharply declined (Note that the

effect on the respiratory rate is muted in the plot
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Figure 2 A 24-year-old man reported low-grade fever, dizziness, and nausea, later also loss of taste, smell, and shortness of breath. On July

1 a nasal swab test resulted in a positive diagnosis of SARS-CoV-2. Daily averages for each of four biometrics are shown as the deviation

from baseline (i.e., normalized by median and standard-deviation-consistent median absolute deviation). The shading indicates where the

deviations are expected for this person.

because of an insufficient baseline).

%  The data of the second patient shows, according
to Figure 2, that the respiratory rate increased on
June 19 and stayed elevated until the end of the
observation period. Heart rate and respiratory rate
spiked, while AS sharply declined on and around
June 27, consistent with the patient’s onset of
symptoms on June 26.

Discussion

While we observed changes in AS in both patients, the
change contradicted our expectation that an increase
of AS may occur during the onset of symptoms of
COVID-19, increasing heart rate and respiratory rate.
Instead, there appears to be decreased AS and increased
physiological parameters, specifically resting heart rate and
respiratory rate.

A possible explanation is that increased aortic systolic
pressure results in higher wall stress, resulting in decreased
AS. A further study must show us the actual value of, in

particular, arterial stiffness as part of the early biometric
detection of diseases like COVID-19.
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