S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Sleep Medicine 86 (2021) 118—119

journal homepage: www.elsevier.com/locate/sleep

Contents lists available at ScienceDirect

Sleep Medicine

Letter to the Editor

Increased use of digital tools in sleep disorders research in response to
the COVID-19 challenge: implications for the present and future

Sleep problems and related emotional difficulties have gained
significant attention during COVID-19's global spread [1]. Digital
tools utilizing smartphones have played an important role in char-
acterizing the prevalence and severity of insomnia, anxiety and
depression in response to the pandemic. For example, an online
survey after initial epidemic outbreak in China indicated that
insomnia is more severe in individuals who are young, female,
living in the epicenter and facing greater threat of infection [2].
Comparable findings, as well as other negative impacts on sleep,
have been reported in many other populations [3,4].

Similarly, using crowdsourced smartphone data of more than
1 million sleep records from 25,000 Android app users in the US
and 16 European countries before and after country-level lock-
down during COVID-19, Lee and colleagues found an average in-
crease of 11.3—18.6 min of sleep on weekday nights [5]. This
suggests that the COVID-19 lockdown can not only disrupt sleep
but may also be associated with increased overnight sleep dura-
tion or time spent in bed.

A recent PubMed search using “covid-19 online survey sleep”
yielded 361 citations. Most of them utilized an online questionnaire
to assess how the epidemic impacted the amount and quality of
sleep and related mental health in a wide variety of populations
and special communities. The work by Lee et al. is a rare example
of an investigation based on objective records from an app [5],
although the app has not yet been validated as a medical tool.

In 2015 an American Academy of Sleep Medicine Taskforce pub-
lished a position paper for the use of telemedicine for the diagnosis
and treatment of sleep disorders. However, well-validated and
highly recognized tools for remote practice remain lacking. For
example, sleep diary and affective changes can be easily collected
by available apps for digital delivered cognitive behavior therapy
for insomnia (dCBT-I) but no transducer or software product is
available that can readily collect actigraphy via smartphone; a ma-
jor technical barrier for remote assessment of sleep and sleep dis-
orders and widespread dissemination of dCBT-1.

The near-ubiquitous use of smartphones makes it a clear
candidate to facilitate the growth of sleep telemedicine. In addi-
tion to objectively recording sleep, smartphone recording of
breathing patterns, electrocardiograms and body movements
would further facilitate the remote objective evaluation of sleep
quality and disorder. The technology for assessing these
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physiological parameters through smart wearable devices is
already available [5]. To date, however, there is no smartphone
application that can replace clinical assessments by professionals
of the Sleep Medicine area. In addition, relevant industry stan-
dards for these applications need to be established. Given these
facts, it is essential to unite healthcare professionals, researchers,
companies, investors, and international communities to achieve
two important goals. First, to develop validated smartphone-
based sleep recording to facilitate widespread dissemination of
dCBT-I and effective treatment of insomnia. Comparison studies
between digital tools/applications and polysomnography/actigra-
phy could quantify their validity. Second, integrate such validated
smartphone-based sleep assessment with validated assessment
of other physiological parameters to facilitate remote diagnosis
and treatment of other sleep disorders.
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