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Study Objectives: Like other medical branches, the practice of sleep medicine has been affected by the COVID-19 pandemic; however, the actual impact is not
known. This study was planned to assess the status of the practice of sleep medicine in India during the COVID-19 pandemic and lockdown.
Methods: This was an online questionnaire–based descriptive study. A 25-item questionnaire was developed to assess the functioning of sleep laboratories, use
of telemedicine, and positive airway pressure therapy during the COVID-19 pandemic in India. The questionnaire was sent to the sleep physicians of 2 major
sleep medicine societies of India. Responses were analyzed.
Results: In this study, the response rate was 64.6%. During this pandemic, 72% of physicians reported that they had closed sleep laboratory, whereas
24% reported shifting to home sleep apnea testing. Only half of the sleep physicians confirmed awareness of the disinfection guidelines proposed by the American
Academy of Sleep Medicine to prevent COVID-19 infection in the sleep laboratory. However, almost all of them reported taking preventive measures like the use of
protective gear. Sixty-one percent of physicians advised mitigating strategies as a temporary measure to their patients of obstructive sleep apnea. A total of
58.6% opined that auto–positive airway pressure might be used for uncomplicated obstructive sleep apnea without diagnostic polysomnography during
the pandemic. Eighty-four percent of physicians reported that they were continuing their services through a telemedicine facility. Physicians reported that
consultations for insomnia and circadian rhythm sleep disorders increased during the pandemic.
Conclusions: Sleep laboratories were reportedly closed during the COVID-19 pandemic, and most of the sleep physicians were providing services through
telemedicine. The majority reported that auto–positive airway pressure without diagnostic polysomnography could be an effective option for uncomplicated
obstructive sleep apnea. Consultation for insomnia and circadian rhythm sleep disorders reportedly increased during the lockdown.
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BRIEF SUMMARY
Current Knowledge/StudyRationale:Sleepmedicine services have been affected during the COVID-19 pandemic; however, its actual magnitude has not
been studied systematically.
Study Impact: The present study sheds light on the awareness of sleep physicians on guidelines for conducting sleep studies and managing
sleep laboratories during the COVID-19 pandemic in India. It also highlights the measures taken so they could continue to provide clinical services. In addition,
thisstudydepictssleepphysicians’ opinions onmanaging obstructive sleep apnea and reported changes in the category of sleep disorders during the pandemic.

INTRODUCTION

The COVID-19 pandemic has taken the world by surprise. This
highly contagious coronavirus has led sleep medicine societies
across the globe to frame practice guidelines so that the risk to
health care providers, patients, and the general community can
be minimized during consultations, sleep study, and other thera-
peutic procedures.1 The American Academy of Sleep Medicine
(AASM) has issued guidelines that cover a wide range of issues
such as selection of a patient for sleep studies, screening of
patient and the hospital staff, infection control, use of appro-
priate personal protective equipment, conducting home sleep
tests, use of reusable and single-use devices, and stratifying
guidelines for conducting polysomnography, based on the degree
of community spread.2 Similarly, the European Sleep Society
and the British Sleep Society have also issued guidelines for

conducting cognitive behavior therapy for insomnia and for the
management of obstructive sleep apnea (OSA) during the on-
goingCOVID-19 pandemic, respectively.3,4 The Indian Society
for Sleep Research has recently issued guidelines for sleep
medicine practice during the COVID-19 pandemic, which have
been framed keeping in mind the practice scenario in the
Indian subcontinent.5 The Indian Society for Sleep Research
guidelines, in addition to the issues covered in previously
mentioned guidelines, also addressed concerns related to tele-
medicine services for providing medical help to patients with
sleep disorders.

Telemedicine has emerged as a capable vehicle for providing
treatment to the patients at their doorstep while maintaining
physical distancing. AASM released a position statement re-
garding telemedicine in 2015, emphasizing its use in managing
patients with sleep disorders while maintaining standards of
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care.6After lockdown in India, theMedicalCouncil of India also
issued telemedicine practice guidelines to help the physicians.
These guidelines addressed different aspects of telemedicine,
such as mode of telecommunication to be used, record keeping
during teleconsultation, and medical ethics to be followed.7

Despite available guidelines for general and sleep medicine
practice during the pandemic, few issues are still unclear: (1)
effect of the pandemic on polysomnography; (2) extent of
adherence to the prevailing guidelines during teleconsultation
and polysomnography; (3) opinions and changes in the practice
of management of sleep disorders, especially OSA during the
pandemic; and (4) change, if any, in the categories of sleep
disorders approaching for consultation. To the best of our
knowledge, this has not been investigated thus far in any
geographical area, and this is the first survey addressing
these issues.

METHODS

This study was conducted after obtaining approval from the
institutional ethics committee. Informed consent was taken
from all the participants. A questionnaire was developed to
assess the practice of sleep medicine during the COVID-19
pandemic and was sent to the physicians practicing clinical
sleep medicine in India.

Questionnaire
The questionnaire contains 25 items, divided into 4 sections.
Thefirst section had items related to the impact ofCOVID-19 on
polysomnography. The second section had items related to the
practice of sleep medicine using telemedicine facilities. This
section had addressed adherence to sleep medicine practice
according to Indian guidelines for teleconsultation.7 The third
section focused on issues related to home sleep apnea testing
(HSAT) and attended polysomnography. Information related
to positive airway pressure (PAP) therapy during the pandemic
was covered in the fourth section. Last, all the participants
were asked whether they have observed a change in patients’
diagnostic categories in their practice. Based on our previous
experience with surveys, we kept the questionnaire as brief as
possible, and most of the items were close ended. Thus, respon-
dents were requested to pick the best statement that applied
to their practice of sleep medicine during COVID-19 (ques-
tionnaire available in the supplemental material).

Identification of sleep physicians
Two professional societies are engaged in disseminating
knowledge related to sleep medicine in India: the Indian
Society for Sleep Research and the Indian Sleep Disorders
Association.Membership in these societies includes physicians
from three categories: physicians exclusively practicing sleep
medicine; physicians practicing sleepmedicine as a limited part
of their primary specialty (pulmonology, neurology, psychia-
try, dentistry, pediatrics); and sleep researchers from basic
science disciplines. Members of these bodies cater to patients
with a variety of sleep disorders. Another organization—the
IndianAssociation of Surgeons for SleepApnea—hasmembers

working in only a specific area of sleep medicine (ie, surgical
management of OSA). Hence, directories of Indian Society for
Sleep Research and Indian Sleep Disorders Association were
scrutinized, and the members involved in the first 2 categories
were identified and approached. Emails of all eligible sleep
physicians were collected through the directories, and a
questionnaire was sent to them.

Data collection and analysis
The questionnaire was converted into a Google Form. A link to
the questionnaire was sent to sleep physicians through an email.
Because theywere requested to provide their names in the form,
nonresponderswere easy to identify.Nonresponderswere sent a
reminder email after 2–3 days that requested that they submit
their response. Reminders were sent twice at the interval of
2–3 days. After that, nonresponse was considered as unwill-
ingness to participate in the study. Descriptive analysis was
done using SPSS version 23 (IBM SPSS Statistics for Windows,
Version 23.0, IBM Corp., Armonk, NY).

RESULTS

A total of 130 sleep physicians were approached, and 84
responded to the survey (response rate of 64.6%). Of 84 re-
sponses, 75 were valid responses as 9 responses belonged to
members practicing outside India or were duplicate responses.
Hence, they were excluded.

Teleconsultation for sleep medicine
Eighty-four percent of physicians reported serving patients of
various sleep disorders through teleconsultation. Forty-four
percent of these were providing teleconsultation to the new
patients: 84% to the patientswho have consulted them in-person
before lockdown and 28.5% to the patients already using PAP
device. Therewas an overlap of physicians in these 3 categories.
Sixty-eight percent of physicians reported using only syn-
chronous mode for the teleconsultation, 17.3% both synchro-
nous and asynchronous modes, and the remaining 5% reported
using only asynchronous modes. Thirty percent reported
keeping partial records of teleconsultations, whereas 47.6%
were keeping complete records. Nearly half (52%) of the re-
spondents opined that telemedicine was useful, and another
42.6% reported that it was useful to some extent.

For the follow-up of patients with a PAP device, only 17%
reported using cloud technology to capture data from the PAP
device. Nearly half (56%) were aware of cloud technology
but not using it, whereas others were not even aware of it.
Forty-three percent of physicians reported that cognitive be-
havior therapy for insomnia (CBT-I) was not applicable to
their practice. In the remaining, 50% reported administering
CBT-I through telemedicine, whereas a similar proportion
discontinued it during the pandemic.

Impact of COVID-19 on polysomnography
appointments
Ninety-two percent of the physicians reported cancellation
of in-laboratory sleep studies or HSAT after the COVD-19
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pandemic. They reported that 84% of patients could understand
the reason for the cancellation and were cooperative. Eight
percent of the patients wanted to get the study done, whereas
another 8% discussed alternative measures as an intermediary
option. Sixty-four percent of the physicians reported that
they were not aware of the availability of portable sleep labs
that could be disposed of after a single use (eg, WatchPAT
ONE), whereas a small proportion (5%) were using them to
manage patients.

HSAT, in-laboratory testing, and actigraphy
Approximately 72% of the physicians reported that they had
closed the sleep laboratory, whereas 20% were conducting
HSAT, leaving only 8% who were conducting attended pol-
ysomnography (Table 1). Patients who had a low risk for
COVID-19 and high risk for OSAwithout any comorbid illness
were preferred by physicians for the attended polysomnography.
Interestingly, among the sleep physicians who continued sleep
studies during the pandemic (n = 21), only half of them were
aware of the guidelines of AASM regarding the disinfection
of sleep laboratory to prevent COVID-19 infection among
patients. However, almost all the sleep physicians were taking
safety measures while conducting sleep studies in the form
of personal protective equipment and repeated sanitization of
equipment and surface (Table 1). Only 8% were doing actig-
raphy during the COVID-19 pandemic.

PAP therapy during COVID-19
Fifty-two percent of the physicians participating in the study
opined that viral filters should be used with the interface in all
patients (Table 2). More than half (58.6%) opined that auto-
titrating continuous PAP could be advised without a sleep
study in patients with uncomplicated suspected OSA during
the pandemic (Figure 1).Table 2 depicts beliefs regarding PAP
therapy among sleep physicians.

Ninety-five percent of physicians favored the continuing use
of PAP in existing PAP users. Twenty-four percent opined that

all PAP users must sleep in a separate room, whereas 55%
advocated separation from bed partners only for patients with
suspected COVID-19 infection. Sixty-one percent of physi-
cianswere advisingmitigating strategies to their patients having
OSA as an intermediary measure.

Increase in sleep disorders
Sixty-one percent of physicians reported that medications
were either totally or partially unavailable during the lockdown.
Figure 2 shows physician’s reports regarding the increment of
patients with different sleep disorders in their clinics during
the pandemic. Seventy-nine percent of physicians believed that
insufficient light exposure and increased use of screens emitting
light in the blue-range spectrum in the late evening had resulted
in an increment of patients with circadian rhythm sleep dis-
orders during the pandemic.

DISCUSSION

This study provides the status of the practice of sleep medicine
and the functioning of sleep laboratories in India during the
COVID-19 pandemic. Most of the sleep physicians reported
using a telemedicine facility for services to their patients.
However, because of the pandemic, most of the sleep labo-
ratories reportedly discontinued polysomnography, whether
attended or HSAT. Among the sleep physicians who were
conducting sleep studies during the pandemic, only half re-
ported having knowledge about guidelines of AASM for the
continuing practice of sleep study during the pandemic. However,
adequate safety measures were reportedly adopted by most
physicians who continued sleep study during the pandemic to
ensure the safety of the patient and staff. More than half of the
physicians reported the use of mitigating strategies to provide
benefit to patients with OSA as an intermediary measure. A
nearly similar number of physicians opined that the prescription
of an auto-PAPmight be a viable option for patients with a high

Table 1—Effect of knowledge and practice of disinfection on polysomnography.

Serial. No. Item Responses Status of Sleep Study during COVID-19 Pandemic (n = 75)

Not Conducting
Sleep Study
(n = 54)

Conducting Sleep Study during Pandemic (n = 21)

Yes, Shifted from
Attended Sleep Studies
to HSAT Completely

(n = 5)

Yes, Mostly
HSAT
(n = 10)

Yes, Mostly
Lab Based
(n = 6)

1. Are you doing COVID test of
patients before sleep study?

Only in suspected COVID NA 1 (20%) 6 (60%) 5 (83%)

All patients NA 1 (20%) 1 (10%) 1 (17%)

Not advising NA 3 (60%) 3 (30%) 0

2.
Are you following
disinfection guidelines
proposed by AASM?

Not aware of guidelines but
taking additional
preventive measures

NA 2 (40%) 7 (70%) 1 (17%)

Yes NA 3 (60%) 3 (30%) 4 (67%)

No 0 0 1 (16.7%)

AASM = American Academy of Sleep Medicine, HSAT = home sleep apnea test, NA = not applicable.
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risk of uncomplicated OSA without the need for diagnostic study.
Last, there was an increase in the number of patients with insomnia
and circadian rhythm sleep disorders, as reported in the study.

Most of the sleep physicians reportedly chose to discontinue
sleep study during the pandemic in India, similar to the ob-
servation from the United States.8 In the present study, 84% of
the sleep physicians reported providing teleconsultation for

sleep disorders, and 22.6% reported online CBT-I during the
pandemic. We tried to find out similar studies but could not find
any study addressing this issue before the pandemic.

The use of telemedicine services to help patients is a wel-
coming change in a country of 1.3 billion, where the prevalence
of insomnia, restless legs syndrome, andOSA is 10%, 2.3%, and
3.7%–7.5%, respectively.9–12 In such a scenario, teleconsultation

Figure 1—Percentage of sleep physicians advocating for auto-PAP for patients with uncomplicated OSA before sleep study.

The majority (58.6%) of sleep physicians advocated for using auto-PAP for patients with uncomplicated OSA before a diagnostic polysomnography was
done. It shows the urge to start PAP therapy in limited health care access, although this approach is not well studied and advocated by sleep societies. OSA =
obstructive sleep apnea, PAP = positive airway pressure.

Table 2—Alternatives for management of OSA among groups based on sleep study.

Serial. No. Item Responses

Status of Sleep Study during COVID-19 Pandemic (n = 75)

Not Conducting
Sleep Study
(n = 54)

Yes, Shifted from in Lab
Studies to HSAT
Completely (n = 5)

Yes, Mostly
HSAT
(n = 10)

Yes, Mostly
Lab Based
(n = 6)

1. Aware of disposable sleep labs
Yes 20 (37%) 1 (20%) 3 (30%) 3 (50%)

No 34 (63% 4 (80%) 7 (70%) 3 (50%)

2. Using disposable sleep labs
Yes 3 (6%) 0 (0%) 0 (0%) 1 (17%)

No 51 (94%) 5 (100%) 10 (100%) 5 (83%)

3. Do you think nonventedmaskwith viral
filter should be used during pandemic

Yes 29 (54%) 2 (40%) 6 (60%) 2 (33%)

Yes, but only for
suspected COVID

19 (35%) 1 (20%) 4 (40%) 2 (33%)

Not needed 6 (11%) 2 (40%) 0 (0%) 2 (33%)

4.
Do you think auto-PAP is a viable
option for uncomplicated OSA until a
sleep study is done?

Yes 31 (57%) 3 (60%) 7 (70%) 3 (50%)

No 8 (15%) 2 (40%) 1 (10%) 1 (17%)

Not sure 12 (22%) 0 (0%) 2 (20%) 2 (33%)

5.
Are you advising mitigation/alternative
therapy to patients with suspected
OSA until a sleep study is done?

Yes 32 (59%) 3 (60%) 7 (70%) 4 (67%)

No 15 (28%) 2 (40%) 3 (30%) 1 (17%)

HSAT = home sleep apnea test, OSA = obstructive sleep apnea, PAP = positive airway pressure.
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should be encouraged to bridge the existing gaps in service
delivery and to reduce the health and economic impact of sleep
disorders.13,14 Sleep physicians from the United States have
shown an inclination toward continuing telemedicine services
even after the pandemic would be over, and the same may be
followed in India.8 Internet-delivered CBT-I has also been
found as an effective management strategy to improve sleep
(sleep efficiency, total sleep time, and reduced severity of in-
somnia) similar to the face-to-face CBT-I among adults with
insomnia.15,16 Shifting to the online delivery of CBT-I will help
patients with insomnia by reducing the economic burden
and improving their productivity and quality of life. This is an
important issue, especially in a country where human resources
to conduct the CBT-I are limited and available only in large
cities.13,17 Similarly, patients with OSA who are using PAP
therapy also require periodic follow-ups.18 Usually, patients
prefer and are also encouraged by physicians to seek face-to-
face consultations in PAP clinics. In the recent past, PAP device
manufacturers have started adopting cloud-based technology to
generate compliance reports from the PAP devices. This is a
welcoming move, which, along with teleconsultation, can be
used to reduce the cost of aftercare for patients having OSA.19

Documentation is an important part ofmedical consultations;
hence, at least minimal documentation of the teleconsultations
has been emphasized in the Indian guidelines for telemedicine
practice.7 However, only half of the sleep physicians in the
present study reportedmaintaining records for the same.7 In this
study, reasons for the failure to document teleconsultationswere
not assessed because it was not anticipated. One possible reason

for the same could be the use of synchronous modes of tele-
consultation by most physicians, which makes documentation
difficult, especially when one is catering to a large number of
patients. Irrespective of the reason for failure to document
teleconsultations, this finding necessitates a need to make the
physicians aware that teleconsultations also have medico-legal
implications similar to face-to-face consultations. Hence, the
practice of the documentation of every consultation should
match with the prepandemic face-to-face consultation period.20

Sleep disorders are rarely life threatening, although their
impact on health and the economic burden imposed by them
cannot be underestimated.13,14 To address this issue, several
professional bodies have come with guidelines, especially
targeted to prevent cross-infection during the pandemic.2–5

However, in the present study, nearly half of the sleep physi-
cians reported that they were not aware of AASM guidelines.
This could have been a reason for the closure of the sleep
laboratory and advising mitigation strategies to the patients
having OSA during the pandemic in India, an observation
similar to that of the United States.8 It should be noted that
mitigation strategies in the form of aerobic exercises, dietary
weight loss, and positional therapy have been found inferior
to PAP therapy in decreasing the apnea-hypopnea index and
oxygen desaturation index.21 It becomes more important con-
sidering the recent literature, which suggests that patients with
OSA have an 8 times greater risk of contracting the COVID-19
infection than the matched population.22 Besides increasing the
risk of infection, OSA also increases the risk of hospitalization
and respiratory failure after contracting the COVID-19 infection.22

Figure 2—Increase in patients with different sleep disorders during the COVID-19 pandemic.

All the sleep-related disorders are on the rise during the pandemic. However,most of the physicians agree on the increasing incidence of insomnia and circadian
rhythm sleep disorders. The increasing anxiety, stress, and fear of health seems to be the reason behind this rise.
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Hence, an attempt should bemade to open the sleep laboratories
during the pandemic, although after taking optimal precautions
as suggested in various guidelines.2–5 Making sleep physicians
aware of the guidelines for reopening of sleep laboratories can
be an excellent strategic step in this regard.

Whether to continue the PAP therapy is an important issue
considering the proneness of OSA patients to catch the COVID-19
infection and its sequels, as discussed above.22Although the use
of a PAP device is considered an aerosol-generating procedure
that can increase the risk of transmission of the SARS-CoV-2
virus, at the same time, another report suggests that it reduces the
risk of aspiration pneumonia in patients with OSA.23–25 Moreover,
the British Thoracic Society advocates continuing use of PAP
therapy unless one has symptoms suggestive of COVID-19
infection.26Aerosol generation can easily be countered by using
a nonvented mask with a viral filter or suggesting the patient
with OSA to sleep in a separate room.26–28 Most of the phy-
sicians included in this study reported to possess this knowledge,
and hence they reported that they were advising continuation of
PAP therapy to the existing PAP users and adopting preventive
measures to reduce chances of infection through PAP.

The opinion of sleep physicians regarding the use of auto-
PAP without diagnostic study for patients with uncomplicated
OSA is another issue that requires discussion. Recent guidelines
from AASM recommended the use of auto-PAP for the man-
agement of OSA. However, it must be followed by diagnostic
polysomnography for adults having uncomplicated OSA.18

This recommendation was made to reduce the time lag be-
tween diagnosis and treatment initiation, reduce the cost of
treatment, and provide care at the patient’s doorstep.18 It is
essential to realize that guidelines did not advocate the use of
auto-PAP without the diagnostic sleep study either in-lab or
HSAT. Moreover, guidelines also identified certain limitations
with the initiation of auto-PAP therapy at home, such as failure
to identify and rectify problems related to mask fitting, leakage
from the mask, and other PAP-related issues that can be effi-
ciently dealt during attended PAP titration (eg, pressure intoler-
ance). Besides the issues related to the interface and pressure
intolerance, different auto-PAP machines also follow different
algorithms, thus responding to different stimuli to change the
pressure, and it ultimately results in difference in the efficacy
among auto-PAP devices.29 Last, the difference in cost between
auto-PAP and continuous PAP should also be considered,
especially in India, where most of the patients have to bear the
cost of the PAP device themselves. These issues must be given
due consideration, especially when results of a meta-analysis
failed to show any difference between auto-PAP and relatively
cheaper continuous PAP devices with regard to adherence,
improvement in the apnea-hypopnea index, arousal index, and
daytime somnolence.30,31

Last, sleep physicians participating in the present study re-
ported that consultations for insomnia and circadian rhythm
sleep disorders increased during the pandemic. Whether this
finding represents increased rates of these disorders in the
population or merely greater access to health professionals
during the pandemic is unclear. However, recent evidence
suggested that the prevalence of insomnia and poor sleep quality
has increased during the pandemic, and bedtimes and waketimes

have been delayed during the lockdown.32–34 Several emotional
and systemic factors may account for these findings that include
perception of stress, absence of social zeitgebers, and increased
time spent on mobile or television screen.32,35 Another con-
tributing factor to these findings could be an asymptomatic
infection of coronavirus that induces systemic inflammation in
addition to infection in areas of the central nervous system that
are important for regulation of the sleep-wake cycle.32,35

Like all scientific investigations, this study also had meth-
odologic limitations. This was just a survey, and some of the
items had recall bias. Second, the response from nonresponders
could have influenced outcomes because this study was based
on only 61% response. Third, some pulmonologists and
otorhinolaryngologists are practicing sleep medicine as a small
part of their clinical practice, and they were not included in
this study. Their responses could have been different. Last, this
survey provides a cross-sectional view of the practice of sleep
medicine during the pandemic, and it may change with time.

In conclusion, the present study showed that most of the
sleep laboratories were shut down during the pandemic, al-
though many sleep physicians were reportedly providing
patient care through teleconsultation. Most of the physicians
reported that they advised existing PAP users to continue
therapy. However, this study shows that there is a need to make
the physicians aware of 2 important issues: documentation
during teleconsultation and rationale use of auto-PAP devices
to manage OSA as per prevailing guidelines.

ABBREVIATIONS

AASM, American Academy of Sleep Medicine
CBT-I, cognitive behavior therapy for insomnia
HSAT, home sleep apnea test
OSA, obstructive sleep apnea
PAP, positive airway pressure
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