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Study Objectives: In the context of the current COVID-19 pandemic situation, we address the following important questions: (1) How can patients be
identified for possible OSA while sleep clinic testing is temporarily unavailable or limited? and (2) What measures can be suggested to improve sleep health until
proper diagnosis and treatment become safe and available again?
Methods:As a proxy for home or in-laboratory testing, validation of a symptom-basedmeasure of OSA risk is presented, based on an ongoing larger prospective
study of 156 family medicine patients with OSA (88 women, 68 men; mean age, 57 years) and 60 control participants (36 women, 24 men; mean age, 54 years)
recruited from the community. Participants completed the Sleep Symptom Checklist (SSC) and a range of other self-report measures; primary care patients also
underwent a polysomnographic sleep study.
Results: Results showed that (1) individuals with OSA reported more symptoms on the SSC related to insomnia, daytime symptoms, sleep disorders, and
psychological maladjustment than did the control group (all P < .001), and (2) their sleep-related symptoms were significantly more severe than those of the control
patients. In addition, several polysomnographic indices in recently diagnosed untreated individuals with OSA were significantly correlated with SSC measured
sleep disorder symptoms, and SSC scores significantly distinguished participants with OSA from control participants.
Conclusions: Our findings suggest that family practitioners can effectively prescreen patients for possible OSA by inquiring about 5 items that form the SSC
sleep disorders subscale. If OSA is suspected, then we can recommend a range of behavioral techniques to improve symptoms. The current pandemic causes us to
reflect that the provisional targeting of symptoms and guidance regardingmitigation strategies while waiting for specialist care could serve patients well at any time.
Keywords: OSA, COVID-19, screening, family medicine, behavioral interventions
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BRIEF SUMMARY
Current Knowledge/Study Rationale: The greatest impact of the current COVID-19 pandemic is on those who already have health conditions, whether
they contract the disease itself or experience the consequences of lifestyle restrictions imposed to reduce the risk of infection. OSA and COVID-19 have
cardiovascular and cerebrovascular disease in common, which suggests a potential compounded risk.
Study Impact: Our findings suggest that family practitioners can effectively prescreen patients for possible OSA by asking 5 questions, and if OSA is
suspected, we recommend a range of behavioral techniques to improve symptoms. The current pandemic causes us to reflect that the provisional targeting
of symptoms and guidance regarding mitigation strategies while waiting for specialist care could serve patients well at any time.

INTRODUCTION

The COVID-19 pandemic has rapidly spread across the globe,
disrupting lives and undermining sleep and psychological and
physical health.1–6 Its impact will be with us for an as yet un-
known length of time. The greatest effect will be on those who
already have health conditions, whether they contract the dis-
ease itself or experience the consequences of lifestyle restric-
tions imposed to reduce the risk of infection.

According to the Public Health Agency of Canada,7,8 22%
(5.4 million) of adult Canadians report either being diagnosed
with OSA or being at high risk for OSA. This disorder is

characterized by repetitive collapse of the upper airway during
sleep.9 Such repetitive surges counteract the usual fall in heart
rate and blood pressure that accompany normal sleep and are
thought to contribute to the known adverse cardiovascular
consequences of untreated OSA. Diagnosis of OSA is based on
a range of respiratory and physiological measures, obtained
during an overnight sleep study, either in a sleep laboratory or
with a home testing device. The most common treatment mo-
dality is PAP.

Cardiovascular and cerebrovascular events are among the
most life-threatening for individuals contracting COVID-19;
untreated OSA is also associated with cardiovascular risk,
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and there is some indication that treating OSA may moderate
OSA-induced cardiovascular symptoms.10,11 Despite clear in-
dependent links between cardiovascular disease and both
COVID-19 and OSA, little is known about the potential
compounded risk when a patient who has OSA contracts
COVID-19, although current reports12–15 suggest that OSA,
particularly with concurrent comorbidities, could contribute to
worsening the outcome of COVID-19 infection. Based on such
findings, we speculate that treating OSA symptoms may im-
prove COVID-19 outcomes.

The COVID-19 pandemic affects individuals with OSA at
many levels. Social distancing, physical isolation, and sus-
pension of many clinical services complicate the already
prevalent underdiagnosis of OSA and potentially delay treat-
ment for those who have been diagnosed. OSA and insomnia
frequently co-occur,16,17 and treating coexisting insomnia may
improve OSA symptoms.18 Financial and social concerns
resulting from the pandemic may increase rates of insomnia,
affect adherence to burdensome OSA treatment regimens, and
reduce the seeking of therapy for insomnia.

Such pandemic-related consequences may lead to increased
daytime sleepiness, fatigue, compromised driving safety, de-
creased work productivity, and increased snoring, which may
disturb bed partners’ sleep.13 With recent orders to suspend
sleep testing (in home and in laboratories), sleep medicine was
classified as nonessential during the pandemic, which has
resulted in no PAP treatment prescriptions. Moreover, the risk
of transmission of the coronavirus via laboratory or home
testing equipment remains a pertinent clinical question, adding
new challenges to making diagnostic services available.
Maintaining and resuming services means introducing struc-
tural and procedural measures to ensure the safety of patients
and staff.

In Canada, a specialist evaluation is required to proceed with
diagnostic testing; testing is only available through sleep lab-
oratories, which are currently not meeting the demand for sleep
evaluations because of more-stringent COVID-19 protocols.
Sleep laboratories are not performing in-laboratory PAP titra-
tions, to minimize the risk of infection from high-risk aerosol-
generating procedures that can put health care workers at risk.19

In the United States, most patients are evaluated for sleep
apnea by home sleep testing and are subsequently prescribed
autoCPAP to reduce the number of in-laboratory PAP
titrations.20 The American Academy of Sleep Medicine is
recommending that home sleep testing devices only be used
every fourth day and undergo intensive sanitization before and
after use. In France, the current suggestion is that monitoring
should focus primarily on clinical symptoms during this period
(eg, daytime sleepiness, sleep quality, snoring, arousals).21 This
set of restrictions likely means greatly reduced patient flow,
extending already long wait times for services and leaving
undiagnosed individuals with OSA who are experiencing
symptoms without access to proper care or treatment.

Notably, family physicians continue to provide medical
follow-ups during the pandemic. They are therefore in a position
to recommend alternative behavioral techniques addressing
OSA symptoms, provided that they are knowledgeable about
some basic aspects of sleep medicine.

In the context of a long-termmultidisciplinary research program,
we have been following participants with and without sleep
disorders since 2012. To date, we have been exploring the basis
for the dramatic underdiagnosis of OSA in primary care and
evaluating ways to address the serious medical and psycholog-
ical implications of not identifying patients at risk and directing
them to appropriate sleep medicine specialists for diagnosis and
care. This paper also explored the association of OSA and meta-
bolic syndrome (obesity, hypertension, hyperlipidemia, diabetes)
and have evaluated low levels of treatment adherence.22,23

Typically, individuals with OSA are identified through re-
ported symptoms and overnight sleep studies. Given the on-
going pandemic, with the possibility of further outbreaks and
shutdown orders, important questions to address given the
current situation include the following:

1. How can patients be identified for possible OSAwhile
sleep clinic testing is temporarily unavailable or limited?

2. What measures can be suggested to improve sleep
health until proper diagnosis and treatment become safe
and available again?

Our purpose here is to contribute information, describe alter-
native methods of identifying OSA-related symptoms, and
recommend treatment techniques that can improve sleep
disorder–related symptoms while waiting for sleep-disorder
testing in the context of this COVID-19 pandemic.

Background
A previous study developed a survey data collection instrument
based on items from existing validated questionnaires.24 This
21-item survey instrument—the Sleep Symptom Checklist
(SSC)—was designed as a brief measure oriented to specific
sleep disorders (eg, sleep apnea, periodic limb movement
disorder, insomnia) that is potentially practical to use in general
medical practice.25 This measure provided a new approach to
OSA screening that can be administered by a physician or self-
reported by the patient and required no medical data (ie, body
mass index or other metabolic indices). Family practitioners
completed the SSC with their patients at regular visits and
referred the patients to the sleep study. Findings indicated that
for those primary care patients who completed the SSC in the
context of a multifaceted experimental protocol that included
overnight polysomnography (PSG), 86% of women and 92%
of men had PSG-confirmed OSA. This result coincided with
their SSC sleep disorder–related scores. In addition, the process
of completing the SSC encouraged dialogue about sleep and
sleep disorders between patients and family practitioners.25

In this article, we examine the association between the SSC
subscales and a range of sleep and PSG indices.

METHODS

Participants
From an ongoing larger prospective study, we selected 156
family medicine patients with OSA (88 women and 68 men)
who had completed all relevant measures before starting
treatment for OSA (ie, PSG and questionnaire measures).
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Inclusion criteria were age > 30 years (mean age, 56.66 years;
standard deviation, 10.93), no prior testing for or diagnosis of
OSA, and no experience of severemedical or psychiatric disorders
preventing participation. The original aim was to include both
patientswith possibleOSAand those in goodgeneral healthwith a
low likelihood of OSA. Sixty control participants (36 women,
24men;meanage, 53.93 years; SD,12.40)were recruited from the
community. Mean ages between both groups were not signifi-
cantly different (P = .135). Similarly, sex frequencies were also
not significantly different (χ2 = 0.249; P = .618).

Procedure
All participants completed the SSC and the questionnaire
measures needed for the larger investigation. Primary care pa-
tients completed these measures before OSA testing. They were
then referred to a board-certified sleep medicine specialist for
assessment followed by an overnight PSG study at an American
Academy of Sleep Medicine–certified sleep laboratory. After
completing their sleep study and questionnaires, participants
met with the sleepmedicine specialist to obtain the results of the
assessment. Diagnosis of OSA takes symptoms into consid-
eration. If the AHI is > 5 events/h with symptoms, then treat-
ment is indicated. If theAHI, asmeasured by home sleep testing,
is < 5 events/h, then re-evaluation of the diagnosis is important
because the home sleep testing may underestimate AHI.

Measures

PSG

Nocturnal PSG was used to obtain sleep parameter scores (ie,
frequency of nocturnal arousals, total sleep time, sleep onset
latency, wake after sleep onset, and sleep efficiency) and OSA-
related factors (ie, nocturnal profile of oxygen saturation, AHI,
and respiratory events related to arousal from sleep). Partici-
pants were monitored in a supervised sleep laboratory from
10:00 PM to 7:00 AM. Monitoring included electro-oculogram,
electroencephalogram, bilateral anterior tibialis and chin electro-
myogram, electrocardiogram, pulse oximetry, nasal and oral air-
flow with thermistor and nasal pressure cannulae, microphone for
snoring, end-tidal carbon dioxide monitoring, and respitrace
bands for measurement of respiratory effort. Apnea events and
associated arousals were scored manually according to scoring
rules established by the American Academy of Sleep Medicine
(The AASM Manual for the Scoring of Sleep and Associated
Events: Rules, Terminology and Technical Specifications).26

An apnea event was defined as a cessation of breathing lasting
10 seconds or more. Hypopneas were scored when there was a
30% or more decrease in airflow with 3% or more oxygen
desaturation or a subsequent cortical arousal. Scoring sleep
began at lights out and stopped when the participant arose in
the morning.

SSC

The SSC is a 21-item survey of a broad range of symptoms that
are both directly and indirectly related to sleep disorders. It is
easily completed by patients of all ages. Participants rate each
symptom for its severity from 0 (not at all) to 3 (very severe)
based on their experience during the previous month.25 The
temporal stability of the severity ratings was found to be ac-
ceptable (total r = .79; P < .01). Cronbach’s alpha was 0.74.
Factor analysis yielded 4 distinct subscales: insomnia, daytime
symptoms, sleep disorders, and psychological maladjustment.
Of interest is the sleep disorders subscale (Table 1).

RESULTS

By comparing the mean scores of the OSA and control groups on
the 4 SSC subscales, we show that individuals with OSA reported
more symptoms on the SSC related to insomnia, daytime symp-
toms, sleep disorders, and psychological maladjustment than did
participants in thecontrolgroup(allP< .001), and that their sleep-
related symptoms were significantly more severe (Table 2).

Several PSG indices in recently diagnosed untreated indi-
viduals with OSA were significantly correlated with sleep
disorder symptoms (ie, waking with headaches, interruption of
breathing during sleep, snoring, waking with a dry mouth, and
unrefreshing sleep). Sleep disorder–related symptoms were
positively correlated with percentage of sleep time in REM
sleep (r2 = .179; P < .05), percentage of sleep time in stage 1
sleep (r2 = .204;P< .05), respiratory arousals (r2 = .245;P< .01),
spontaneous arousals (r2 = .178; P < .02), respiratory events
(AHI; r2 = .216; P < .01), oxygenation—basal oxygen value
(r2 = –.173; P < .05), and oxygenation—minimal oxygen value
(r2 = .264; P < .01). The PSG indices for the control group were
not associated with sleep disorder–related symptoms.

When the 4 SSC subscales were used as predictors in a
discriminant analysis, they could correctly classify 69.3% of
patients into OSA and control groups (Wilks’ lambda, 0.844; χ2

[df, 1] = 37.9; P = .000). R canonical correlation analyses

Table 1—Mean comparisons between OSA group and control group on SSC subscales.

OSA (n = 156) Control (n = 60)
t df P Cohen’s d

Mean SD Mean SD

Sleep disorders 9.52 4.99 3.94 2.86 10.11 214 <.001 1.37

Insomnia 8.51 4.39 4.06 3.21 8.21 214 <.002 1.16

Daytime symptoms 7.86 3.82 4.14 2.67 8.14 214 <.003 1.13

Psychological maladjustment 2.70 2.47 0.98 1.51 6.19 214 <.004 0.84

df = degrees of freedom, SD = standard deviation, SSC = Sleep Symptom Checklist.
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showed that canonical loadings of the SSC sleep disorders
subscale items “interruption of breathing” (r2 = .834), “falling
asleep during the day when not wanted” (r2 = .772), and
“snoring” (r2 = .638) were the dominating variables of the
subscale andhad a canonical correlation of 0.51between the sets
of variables (P < .001).

DISCUSSION

Our results show that the SSC can identify patients who may
potentially haveOSA vs thosewho do not have a sleep disorder.
Patients with OSA had worse scores on all 4 subscales of the
SSCcompared to the control patients, and their PSGs showed an
association between several biophysiological factors and the
sleep disorders SSC subscale: respiratory and spontaneous
arousals, AHI, and oxygenation levels. Our results also confirm
the co-occurrence of OSA and insomnia.

Typically, individuals with OSA are identified through re-
ported symptoms and overnight sleep studies. Given the current
COVID-19 pandemic, patients can be identified by their family
physicians for possible OSA while sleep clinic testing is tem-
porarily unavailable or limited by using a simple screening tool,
such as the SSC, to assess sleep disorder risk. Furthermore,
although sleep clinics are less available for proper follow-up,
family physicians may also make recommendations to improve
sleep health until proper diagnosis and treatment become safe
and available again.

People with moderate to severe asthma may be at higher risk of
experiencing more severe symptoms related to COVID-19.27

Chronic intermittent hypoxia is common in both OSA and
allergen-induced asthma, and both may result in physiological
deficits of expiratory flow limitation. Therefore, particular at-
tention to seasonal allergy schedules should also be considered.27

Our findings support the contention that family practitioners
can effectively prescreen patients for possible OSA by their
responses to the 5 items that form the SSC sleep disorders
subscale (Table 2 lists the questions in order of importance). If

OSA is suspected, then a range of behavioral techniques can be
recommended to improve symptoms. Our results show that the
SSC is an acceptable tool to identify potential OSA and use to
make recommendations to improve sleep during the pandemic.
Weighted analyses showed that some items on the SSC subscale
are more important than others. However, recommending be-
havioral interventions poses no risk to the patient.

Recommendations

Identification of possible OSA and associated risks

After noting current reports implicating untreated OSA as
possibly exacerbating the intensity of COVID-19 symptoms
and comorbidities, it is important to continue some level of
screening patients for sleep disorders during the pandemicwhile
traditional diagnostic measures are suspended or to resume
screening with reduced patient flow. Screening for OSA is
recommended within the COVID-19-positive population. Our
findings suggest that family practitioners can effectively pre-
screen patients for possible OSA by inserting the 5 questions
from the SSC sleep disorders subscale (Table 2) into their habit
history and status protocol.

Behavioral interventions and mitigation strategies

Change sleep posture: If OSA is suspected, then a range of
behavioral techniques can be recommended to improve
symptoms. Typical sleep posture can have a gravitational effect
on the soft tissue of the upper airway, which may in turn cause a
collapse of the airway potentially leading to a breathing ob-
struction. Although PAP is superior to positional therapy in
reducing the severity of sleep apnea,28 positional therapy (ie, the
avoidance of the supine posture during sleep)29–31 is a recog-
nized method for reducing symptoms of OSA.

Several products exist on the market that discourage lying on
the back during sleep (eg, T-shirts with pads on the back) and
can also be crafted at home (eg, a fanny pack filled with soft
material worn backward). Health practitioners could also rec-
ommend sleeping propped up (ie, recline the entire body or the

Table 2—OSA risk factors.

Questions for family physician to ask (recommendations could be offered
if patient answers yes to any of these questions)

Do you experience interruption of breathing during sleep?

Do you snore?

Do you fall asleep during the day when not wanted?

Do you wake up with a dry mouth?

Do you wake up with a headache?

Insomnia

Obesity (body mass index ≥ 30)

Presence of comorbid conditions (comorbidities associated with death in
patients with COVID-19 commonly occur in patients with OSA, including
hypertension, diabetes mellitus, hyperlipidemia, and obesity20)

Diabetes mellitus

Hyperlipidemia

Cardiovascular morbidities

Cardiovascular risk factors

Atrial fibrillation

Hypertension

Major cardiovascular events (myocardial infarction, stroke)
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entire upper body, not solely the head) with the help of pillows or a
recliner, or a 15 cm piece of wood under the head of the bed.32,33

Nasal irrigation to avoid congestion: Nasal irrigation with a
saline solution is another treatment recommendation. Con-
gestion because of seasonal allergies may also obstruct the
airways, and over-the-counter solutions are available for pa-
tients who experience seasonal allergies.34

Treat insomnia: Insomnia has been recognized as a predisposing
factor in cardiovascular disease.35 The high incidence of comorbid
insomnia among individuals with OSA indicates that recommen-
dations for cognitive-behavioral therapy for insomnia could be
helpful while awaiting OSA testing.36,37 Note that in OSA with
comorbid insomnia, it is still to be determinedwhether cognitive-
behavioral therapy for insomnia is made more difficult by the
presence of OSA and whether OSA should be treated first or
during the therapy. Treatment of insomnia has been shown to
improve OSA symptoms and adherence to PAP therapy.38

Treatment options include self-help books and informational
websites, telehealth treatment with qualified therapists, and
self-help apps and treatment modules delivered online.

Lifestyle alterations: Countless studies have shown the asso-
ciation between OSA and smoking, exercise, stress, and diet.39–42

Lifestyle is particularly challenging to address during a pandemic
considering that many individuals are working remotely, limiting
outings, and experiencing more stress. Steering toward less-
destructive behaviors or substituting them with healthier behav-
iors such as cycling could provide the stress release that is needed
bymany during this trying time. In addition, weight reduction and
limiting alcohol and sedatives can also be helpful (Table 3).30

Sustainability

Anadditional benefit to the proposed proxydiagnostic approach
is that it is a quick way to address the very high rate of un-
recognizedOSA inolder individuals, particularlywomen,when
visiting family doctors. The proposed 5 questions inTable 2 can
easily be incorporated into the preappointment written patient
status record that patients are frequently asked to complete
while waiting to be seen by their physician.

Research in the area of COVID-19 may contribute further
information about the influence of OSA and other sleep dis-
orders, such as insomnia, on the course of the infection. The
associated comorbidities of both OSA and insomnia (ie, the
metabolic syndrome of diabetes, hypertension, hyperlipidemia,
and obesity) add another level to potential interaction with
COVID-19.

We all must adapt to exceptional circumstances and invent
newways to live, work, and support our patients at risk. Some of
these new practices will be carried on after the pandemic ends.
With regard to OSA recognition, testing, and treatment, we are
aware that in the context of the Canadian health care system as
elsewhere, there have for many years existed long delays (often
a year or more) from the time a referral is made from family
medicine until testing is done by sleep specialists and treatment
is initiated. The use of type 3 home sleep testing could also
be considered instead of PSG while also respecting strict
COVID-19 protocols (eg, a teaching setup at a distance of 2 m;
machines packaged for carry-away then returned with a dropoff,
then opened and cleanedwith a professional respiratory therapist
wearing gloves andmask; slower workflow than usual). As sleep
clinic services resume, we can expect even longer wait times as
the backlog of patients will need to be addressed. The pandemic
causes us to reflect that the provisional targeting of symptoms
and guidance regarding mitigation strategies while waiting for
specialist care could serve patients well at any time.

ABBREVIATIONS

PSG, polysomnography
SSC, Sleep Symptom Checklist
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