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Study Objectives: References for the evaluation of obstructive sleepapneaoftenexceed the sleep clinic’s capacity.Weaimed to assess thenoninferiority of a nurse-
communicated model compared with a traditional physician-led model for the initial management of uncomplicated obstructive sleep apnea in the sleep clinic.
Methods: In thisnoninferiority,open-label randomizedcontrolled trial,patients referred for theevaluationofuncomplicatedobstructivesleepapnea(homesleepapnea
testwith respiratory event index≥20events/h)were randomized toanurse-communicatedor a physician-ledmanagement. Theprimary endpointwasnoninferiority in
the mean change from baseline of the Epworth Sleepiness Scale score at 3 and 6 months, assuming a noninferiority margin of22.0 points. Secondary outcomes
included quality of life (Quebec Sleep Questionnaire) and positive airway pressure adherence.
Results: Two hundred participants were randomized to a nurse-communicated (n = 101) or physician-led management (n = 99). Overall, 48 participants were lost at
follow-up (27.7%and 20.4% in the nurse-communicated and physician-led groups, respectively). Most participants were treatedwith positive airway pressure (78.2%
and 80.6% in the nurse-communicated and physician-led management groups, respectively). There was substantial missing data for the Epworth Sleepiness Scale
(33%and58%at 3 and6months in thenurse-communicated groupand29%and55% in thephysician-led group) andQuebecSleepQuestionnaire (86%and91%at 3
and 6months and 79.6% and 85.7% in the physician-led group). The difference in mean change between groups for the Epworth Sleepiness Scale was20.71 (95%
confidence interval22.25 to0.83) at3monthsand20.21 (95%confidence interval21.85 to1.45)at 6months.Foreachdomainof theQuebecSleepQuestionnaireat
3and6months, the lowerboundof the95%confidence intervalwasgreater than theprespecifiednoninferioritymargin.Positiveairwaypressureadherencewassimilar
between groups.
Conclusions: Among patients with uncomplicated obstructive sleep apnea, nurse-communicated management was noninferior to physician-led management in
terms of sleepiness, quality of life, and positive airway pressure adherence at 6 months.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: Referrals for the evaluation of obstructive sleep apnea often exceed the sleep clinic capacity, thus generating long
waiting lists and substantial delays in treatment initiation.
Study Impact: This study proposes that integrating a clinical nurse experienced in the care of patients with sleep disorders in the initial evaluation of
uncomplicated obstructive sleep apnea compares with specialized sleep-physician directed evaluation and care in terms of symptomatic response, quality of
life, andpositiveairwaypressure therapyadherence. Includingappropriately trained registerednurses to thesleepclinicworkforcecouldaccelerateobstructive
sleep apnea treatment initiation; however, studies assessing reduction in wait lists specifically are warranted.

INTRODUCTION

Obstructive sleep apnea (OSA) is a sleep breathing disorder
characterized by recurrent upper airway collapse during sleep
leadingto intermittenthypoxemiaandsleepfragmentation.1 It isa
highly prevalent disease, affecting 9–38% of the general popu-
lation depending on the patient population and diagnostic
criteria.2 OSA has been linked with numerous cardiovascular
and metabolic consequences, namely ischemic heart disease,3,4

arrythmias,5,6 hypertension,7 cerebrovascular disease,8 and dia-
betes,9 aswellas impairedcognitivefunction10 andhealth-related
qualityof life.11 Screening for and treating symptomaticOSAhas

beneficial impacts on sleep-related quality of life, excessive
daytime sleepiness, systemic hypertension, and mood, as well as
being cost-effective.12,13

Nevertheless, OSA remains largely underdiagnosed and
undertreated.14,15 The diagnosis of OSA requires the expertise
of a sleep physician, often respirologists, and access to special-
ized sleep testing equipment.16 References for the evaluation of
OSAcurrentlyexceeds thesleepclinic’sevaluationcapacity, thus
creating importantdelays.17 Ina studyfromOntario,mean time to
OSA treatment initiation was nearly a year, with accessibility to
the sleep laboratory being the major obstacle.17 With the ageing
population and the obesity epidemic, referrals to the sleep clinic
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are projected to increase, mirroring the rise in OSA’s
prevalence.18

The integrationof specializednurse in the sleep clinichas been
proposed to optimize the sleep clinic’s capacity and reduce
treatment initiation delays. A previous study looking at a nurse-
communicated management of snoring and OSA clinics
suggested beneficial effects on patient-related outcomes, such
as daytime sleepiness and quality of life.19 In 2009, a randomized
trial assessed the noninferiority of 2 models of care for positive
airway pressure (PAP) treatment initiation in patients diagnosed
withmoderate-to-severeOSAaccording to results of ambulatory
oximetry.19 In the simplifiedmodel of care, an experienced nurse
supervised ambulatory PAP titration using an auto-adjusting
device, whereas in the physician-directedmodel, patients under-
went a diagnostic and a titration in-laboratory polysomnography
to determine optimal therapeutic PAP pressure. They concluded
that the simplifiedmodel of carewasnoninferior to thephysician-
directed interventions, as well as being less costly.

Considering the increasing number of references for evaluation
of new patients with clinical suspicion of sleep apnea, other
strategies must be implemented to preserve quality of care.
Therefore, this study aims to assess the noninferiority of a nurse-
communicated initial sleep clinic consultation compared with a
traditionalphysician-ledconsultationonpatient-relatedoutcomes.

METHODS

Trial design
We conducted a randomized open-label noninferiority study in a
tertiary care university hospital. The research protocol was
designed a priori and approved by the Institut Universitaire de
Cardiologie et de Pneumologie de Qu�ebec research ethics
committee. The study protocol is available on clinicaltrials.gov
(NCT03455920). Financial support was provided by Sleep
Apnea Research and Teaching Fund of the Institut Universitaire
de Cardiologie et de Pneumologie-UL Foundation and the
Alphonse L’Esp�erance Funds.

Participants
Patients were recruited from the Institut Universitaire de
Cardiologie et de Pneumologie sleep clinic following the
completion of a home sleep apnea test (HSAT; level 3 sleep
study). Inour center, references to the sleepclinic are reviewedby
an experienced respirologist who determines if the patient, based
onclinical informationprovidedby the referee, fulfills thecriteria
to have an HSAT prior to their initial sleep clinic consultation.16

As per American Academy of Sleep Medicine guidelines,
patients with a suspicion of complicated OSA (significant
cardiorespiratory disease or history of recent stroke, chronic
opioid medication use, potential respiratory muscle weakness,
awake hypoventilation, or suspected sleep-related hypoventila-
tion or suspected comorbid parasomnia/sleep disorders) should
be investigated with an upfront polysomnography rather than
HSATandwere excluded from this study, aswere those requiring
clinical assessment before sleep testing (eg, insufficient infor-
mation).16 Thus, patients who were included in this study were

those who had a HSAT prior to their initial sleep clinic visit
showing a respiratory events index of ≥ 20 events/h, a central
apnea index ≤ 5 events/h, and less than 15% of total sleep time
with a saturation (SpO2) below 90%. Respiratory events were
scored according to American Academy of Sleep Medicine
criteria and using a 3%oxygen desaturation threshold.20 Patients
were excluded if they had a bodymass index of≥ 35 kg/m2, had a
polysomnography prior to their first visit at the sleep clinic or
required an urgent sleep clinic evaluation (eg, occupational risk,
severe excessive daytime sleepiness (Epworth Sleepiness Scale
[ESS] score > 20/24), recurrent hospitalization for respiratory
insufficiency or pregnancy).

Randomization
Patients were randomized in a 1:1 ratio to a nurse-communicated
or physician-led management using a randomization list gener-
ated by the study statistician using SAS software v9.4. (Cary,NC
USA) Randomization was stratified by blocks of 20 patients to
ensure an equal number of patients in each group in case of
premature termination of study.

Interventions
Patients randomized to the nurse-communicated management
group had their initial sleep clinic evaluation conducted by a
trained clinical nurse (A.R.H and D.P). The clinical nurse
completed the entire sleep questionnaire, physical examination,
reviewed the diagnostic testing (HSAT), and discussed thera-
peutic options with the patient. Before patient discharge, the
respirologist appointed to the sleep clinic reviewed anddiscussed
each case with the clinical nurse to confirm or adjust the final
treatment plan and determine the need for further investigations
or referral, if appropriate.

Before the participation in the study, the nurses (A.R.H and
D.P) received a specific training pertaining to the diagnosis and
management of OSA. The training included documentation on
diagnostic and therapeutic options for OSA, observation periods
in the sleep laboratory to gain expertise in the scoring of HSAT
and an observation period with a head, eyes, ear, nose, and throat
(HEENT) physician andwith a sleep-specialized respirologist to
gain expertise on the clinical evaluation of OSA and the different
therapeuticoptions.Theminimalobservationperiodwas1month
and could be extended if deemed necessary. On average, the
nurses had115 hours of training. This training,whichwas similar
between both nurses, was complementary to our clinical nurses’
prior years of experience in the follow-up of patients with sleep
breathing disorders. Before their involvement in the study, the
clinical nurses worked full-time at the sleep clinic for at least
2 years. InQuebec (Canada), a clinical nurse obtains a bachelor’s
degree. Furthermore, the evaluation of the physical and mental
condition of a symptomatic individual falls within the scope of
practice of a clinical nurse, as per the Order or Nurses of Quebec
(Ordre des infirmi�eres et infirmier du Qu�ebec or OIIQ) deontol-
ogy code. We consulted a representative of the OIIQ and the
nursing services director of our hospital to ensure that our
procedure would not infringe current provincial regulations.

Patients randomized to the physician-led evaluation had their
first sleep clinical evaluations performed by the respirologist
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appointed to the sleep clinic. Both groups were evaluated using
the same consultation sheet to standardize each first-visit
evaluation and data collection.

Treatment options were standard and consisted of PAP
(continuous or automatic), mandibular advancement device,
HEENT surgery, weight loss, positional therapy, and observation.

Follow-up after the initial sleep clinic visit was the same for
both groups and was conducted according to our sleep clinic’s
standard of care. For patients who were prescribed PAP therapy,
the sleep clinic nurse (A.R.H or D.P.) contacted the participants
over the phone 4–6weeks after treatment initiation to review any
issueswith thedeviceandreviewedthe therapeuticandadherence
reportsobtainedfromthedevicedownload(communicatedby the
PAP provider or obtained through the cloud database). Device
downloads were also reviewed at 3 and 6 months to monitor and
collect PAP adherence data. Any adherence or therapeutic issues
that could not be immediately resolved (eg, high PAP reported
apnea-hypopnea index on the device report, residual excessive
daytimesleepiness, suspicionof treatment emergent central sleep
apnea, refractory intolerance to therapy despite usual mitigation
measures) were discussed with the attending sleep clinic
respirologist and a follow-up or additional testing visit was
organized, if needed. For both groups, the PAP device provider
was involved in PAP therapy initiation, initial mask fitting, and
troubleshooting pertaining to any mask/device issue. They also
shared therapeutic and adherence data from the PAP device
download for patients whose information was unavailable
through the cloud database. A follow-up visit with the sleep
clinic respirologist was planned for the patients who were
prescribed mandibular advancement device, HEENT surgery,
weight loss, positional therapy, or observation.

Outcomes
The primary outcome was noninferiority in the mean change
from baseline in ESS score at 3 and 6 months. The ESS is a self-
administered questionnaire with 8 items rated on a 4-point scale
(ranging from 0 to 3, with amaximum of 24 points) assessing the
propensity of an individual to fall asleep in certain situations.
Secondary outcomes included noninferiority in themean change
from baseline in Quebec Sleep Questionnaire (QSQ) and
difference between groups in treatment adherence. The QSQ
was developed specifically to assess health-related quality of life
in patients with OSA.21 It has 32 items scored on a 7-point Likert
scale, providing a quality of life score for five different domains:
1) excessive sleepiness, 2) diurnal symptoms, 3) nocturnal
symptoms, 4) emotions, and 5) social interactions. A lower score
is associatedwith higher impact on the affected domain.Minimal
clinically important difference differs for each domain and has
been reported previously as follows: daytime sleepiness: 1.8,
diurnal symptoms: 2.0, nocturnal symptoms: 1.5, emotions: 1.1,
social interactions: 2.5.21

PAP adherence and efficacy (% nights used and% nights with
use > 4 hours) was assessed at 3 and 6 months by obtaining PAP
device downloads from the PAP provider or by accessing cloud-
based data. Unfortunately, no self-reported adherence or thera-
peutic efficacy data were available at 3 or 6 months for non-PAP
therapies (such as mandibular advancement devices, positional

therapy, orHEENT surgery) due to delays in initiating therapy or
obtaining a repeat sleep study or follow-up visit. All participants
were analyzed for ESS and QSQ, regardless of treatment type or
adherence.

Data collection
Data were collected by consulting the patient’s electronic file.
Baseline demographic data and OSA variables (respiratory event
index [apneas + hypopneas/total recording time], respiratory
disturbance index [apneas+hypopneas+ respiratoryevent-related
arousals/total recording time]), oxygen desaturation index, per-
centage of the total recording time with an SpO2 < 90% were
collected at baseline. ESS andQSQwere administered on the first
visit, and participants were instructed to mail an ESS and QSQ
questionnaire at 3-month and 6-month time. Baseline question-
naires were completed upon first visit and participants would be
sent home with the 3-month and 6-month questionnaires, which
theywere toreturn to thesleepclinicnursebyemailorregularmail.
Reminderswere issued by the sleep clinic nurse in case therewere
delays in returning the questionnaires. However, due to the low
response rate,participantswerecalledat6months tocompleteESS
over thephoneandanadditionalcopyoftheQSQwassentbyemail
or mail to be completed. Missing ESS scores were also retrieved
retrospectively from the PAP provider’s patient data, if available,
within +/22 weeks from the projected 3-month and 6-month
timepoints. Despite these measures, the rate of response for the
QSQ at 6 months remained low. Patients were considered lost at
follow-up if no ESS and no QSQ data were available at 3 months
and 6 months.

PAPparameters from thedevices’ reports (PAPmode,median
or mean PAP pressure, PAP machine reported apnea-hypopnea
index, percentage of nights with greater than 4 hours of use,
and overall percentage of use) were collected at 3 months and
6 months.

Statistical analysis
Baseline categorical variables are expressed in frequencies (%)
and were analyzed using Fisher’s exact test, while continuous
variables were reported as means ± standard deviation and
analyzed using a Student’s t-test. Statistical analysis for the
primary and secondary endpoints comparing the mean change
from baseline in ESS and QSQ scores at 3 months and 6 months
between groups were analyzed using a linear mixed-model with
an unrestricted covariance structure and 2 fixed factors: 1 linked
to the comparison between physician and nurse and the other
associated with the 3 visits, with an interaction term between
factors. The normality assumption was verified using the
Shapiro-Wilks tests using residuals from the statistical model
and transformed by the Cholesky's metric for repeated measure-
ments. The Brown and Forsythe's variation of Levene's test
statistic will be used to verify the homogeneity of variances. The
lower bound of the 95% confidence interval (CI) was used to
determine noninferiority. For each domain of the QSQ, a change
greater or equal to predefined minimal clinically important
difference (defined above) was used to determine noninferiority.
PAPadherence (%nightswithdeviceusage,%nightswithdevice
usage > 4 hours and mean use [hours/night]) at 3 months and
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6 months in each group was analyzed using independent t-test.
Data were analyzed using an intention to treat principle, and all
tests were performed at a 5% significance level.

Sample size
Using thechange inESSas theoutcomeof interest andassuminga
noninferiority margin of 2.0 points (standard deviation of 2.0
points) and a drop-out rate of 10% in each arm, we estimated a
sample size of 200 patients (100 patients per group) would be
necessary (b = 0.90). The noninferiority margin was selected
based on the minimal clinically important difference, as previ-
ously reported.22 The1-sided significance level (alpha) of the test
was set at 0.025.

RESULTS

Participants
The enrolment process is summarized inFigure 1. A total of 206
eligible patients were approached, of which 200 consented to
participate in the study and were randomized to nurse-
communicated (n = 101) or physician-led (n = 99) management.
One patient in the physician-led group withdrew consent before
inclusion in the study. Overall, 48 patients were lost at follow-up
(27.7% and 20.0% in the nurse-communicated and physician-led
group, respectively). Key baseline characteristics, OSA metrics
or prescribed treatment for participants lost to follow-up were
comparable between intervention groups (Table S1 in the

supplemental material). At 3 months, 68 and 70 participants
hadanESSscoreand14and20aQSQinthenurse-communicated
and physician-led groups, respectively. At 6 months, these
numberswere42and44for theESSand10and14for theQSQ.At
3monthsand6months,ESSdatawereavailable for79%and67%
of participantswhowere prescribedPAPand for 34%and22%of
participants who were offered non-PAP therapies (Figure S1 in
the supplemental material). For the QSQ, these numbers were
much lower (18%and12%at 3months and6months for PAPand
12% at both timepoints for non-PAP therapies).

Baseline characteristics are presented in Table 1. Apart from
higher neck circumference and a higher proportion of patients
with dyslipidemia in the nurse-communicated management
group, the baseline characteristics, including OSA severity,
were otherwise well-balanced between groups. There was no
significant difference in ESS or QSQ scores between groups at
baseline.RecommendedOSA treatmentswere similar,with PAP
being the most prescribed treatment modality in both groups
(78.2% and 80.6% in the nurse-communicated and physician-led
groups, respectively).

Primary outcomes: change in ESS at 3 months and
6 months
Themean ESS at 3 months was 6.19 (standard deviation 4.89) in
the nurse-communicated group and 5.79 (3.97) in the physician-
led group. The difference in mean change between groups at
3monthswas20.71 (22.25 to 0.83) (Table 2). ThemeanESS at
6 months was 5.88 (3.89) in the nurse-communicated group and

Figure 1—Study flow chart.

Lost at follow-up indicates no follow-up data for ESS and QSQ (at 3 and 6 months) was available. ESS = Epworth Sleepiness Scale, ITT = intention-to-treat,
m = months, QSQ = Quebec Sleep Questionnaire.
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Table 1—Baseline characteristics of patients.

Nurse-Communicated (n = 101); Age: 55.6 ±
13.1 (range: 26.0–87.0)

Physician-Led (n = 98); Age: 54.6 ± 12.5
(range: 29.0–88.0)

Men, n (%) 75.0 (74.3) 66.0 (67.4)

Body mass index, kg/m2 30.2 ± 4.2 30.3 ± 4.4

Neck circumference, cma 41.5 ± 4.1a 38.8 ± 4.1a,**

Prior ENT surgery, n (%)b 31.0 (30.7) 19 (19.4)

Comorbidities, n (%)

Arterial hypertension 43.0 (42.5) 30.0 (30.6)

Cardiovascular disease 9.0 (8.9) 11 (11.2)

Diabetes mellitus 11.0 (10.9) 5.0 (5.1)

Dyslipidemia 39.0 (38.6) 24.0 (24.5)*

Atrial fibrillation 4.0 (4.0) 3.0 (3.1)

Obstructive sleep apnea variables (HSAT)

REI, events/h 32.1 ± 12.2 34.6 ± 15.3

Supine index, events/h 46.1 ± 18.7 52.4 ± 20.9*

ODI 3%, events/h 32.9 ± 12.4 33.9 ± 14.9

T90, % of TRT 6.2 ± 5.6 7.6 ± 9.0

Treatment recommended (n, %)

Positive airway pressure 79.0 (78.2) 79.0 (80.6)

Mandibular advancement device 2.0 (2.0) 1.0 (1.0)

Upper airway surgery 6.0 (5.9) 6.0 (6.1)

Weight loss 2.0 (2.0) 0.0 (0.0)

Positional therapy 2.0 (2.0) 2.0 (2.0)

No treatment 10.0 (9.9) 10.0 (10.2)

Epworth Sleepiness Scale score 10.7 ± 4.6 (range: 2.0–21.0) 9.5 ± 5.2 (range: 0.0–21.0)

Epworth Sleepiness Scale score > 10, n (%) 53.0 (52.5) 42.0 (42.9)

Quebec Sleep Questionnaire score

Daytime sleepiness 4.7 ± 1.5 4.9 ± 1.6

Diurnal symptoms 4.3 ± 1.7 4.3 ± 1.7

Nocturnal symptoms 4.5 ± 1.3 4.5 ± 1.4

Emotions 5.0 ± 1.3 5.0 ± 1.4

Social 5.0 ± 1.5 5.0 ± 1.5

Valuesareexpressedasmeans±standarddeviationunlessotherwisespecified. *P< .05, **P< .001. an=93 innurse-communicatedmanagementgroupandn=32
in physician-led management group. bPrior ENT surgery refers to any nasal (turbinate reduction, septoplasty, rhinoseptoplasy, or rhinoplasty) or
throat (tonsillectomy or uvulopalatopharyngoplasty) surgery. ENT = ear, nose, and throat, HSAT = home sleep apnea test, ODI = oxygen desaturation index
(3%), RDI = respiratory disturbance index (apneas + hypopneas + respiratory event related arousals/total recording time), REI = respiratory events index
(apneas + hypopneas/total recording time), T90 = percentage of total recording time (TRT) spent with a saturation < 90%.

Table 2—Change in Epworth Sleepiness Scale Score at 3 and 6 months.

Nurse-Communicated
Group Physician-Led Group Difference in Mean

Change (SEM) 95% CI

3 Months 24.44 (25.54 to 23.36)
(n = 68)

23.74 (24.82 to 22.66)
(n = 70)

20.71 (0.78) 22.25 to 0.83

6 Months 24.85 (26.03 to 23.67)
(n = 42)

24.64 (25.80 to 23.48)
(n = 44)

20.21 (0.84) 21.86 to 1.45

Values are presented as mean change from baseline (95% CI). CI = confidence interval, SEM = standard error of the mean.
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5.05 (3.54) in the physician-led group. The difference in mean
changebetweengroupsat6monthswas20.21(95%CI:21.85 to
1.45). The lower bound of the 95% CI of the difference in mean
change in ESS was used to determine noninferiority. Thus,
because the lower bound of the 95%CI for the difference inmean

change at 6months is greater than the prespecified noninferiority
marginof22.0, the results theseresults support thenoninferiority
of management by the nurse-communicated group at 6 months
(Figure 2).We could not conclude to noninferiority of the nurse-
communicatedmanagement group at 3months because the lower
bound of the 95% CI (22.25) was lower than the prespecified
noninferiority margin (22.0).

Secondary outcomes: change in QSQ at 3 months
and 6 months
The differences in QSQ scores for each domain are detailed in
Table 3. We used the lower bound of the 95% CI of the between
groups difference inmean change in each domain of theQSQat 3
months and 6 months to determine noninferiority according to
prespecified thresholds (see Methods section). For each domain
at 3 months and 6 months, the lower bound of the 95% CI was
greater than the prespecified noninferiority margin, indicating
noninferiority of the nurse-communicated management with
respect to the QSQ (Figure 3).

Secondary outcomes: treatment adherence
Adherence data were only available for those on PAP therapy,
which was recommended for 78% and 81% of patients in the
nurse-communicated and physician-led management groups,
respectively. PAP adherence data were available for 86.1% and
93.7% of participants in the nurse-communicated and physician-
led groups at 3 months, respectively, and 65.8% and 76.0% at 6
months. There was no significant difference between groups in
termsofmeannightly use,%ofnights of use,%nightswith usage
≥ 4 hours. Treatment efficacy was similar in both groups, with a

Figure 2—Difference in mean change for ESS between
nurse-communicated and physician-led management.

ESS = Epworth Sleepiness Scale.

Table 3—Change in QSQ score at 3 and 6 months.

QSQ Domain Nurse-Communicated
Group Physician-Led Group Difference in Mean

Change (SEM) 95% CI

Daytime sleepiness

3 months 0.90 (0.18 to 1.61) (n = 14) 0.77 (0.16 to 1.37) (n = 20) 0.13 (0.46) 20.81 to 1.07

6 months 0.90 (0.00 to 1.79) (n = 10) 1.13 (0.35 to 1.90) (n = 14) 20.23 (0.56) 21.41 to 0.95

Diurnal symptoms

3 months 0.97 (0.28 to 1.65) (n = 14) 0.95 (0.37 to 1.52) (n = 20) 0.02 (0.44) 20.87 to 0.92

6 months 0.54 (20.18 to 1.26) (n = 10) 0.90 (0.29 to 1.51) (n = 14) 20.36 (0.46) 21.30 to 0.58

Nocturnal symptoms

3 months 1.31 (0.80 to 1.82) (n = 14) 1.53 (1.08 to 1.98) (n = 20) 20.22 (0.34) 20.91 to 0.46

6 months 1.27 (0.55 to 1.99) (n = 10) 1.18 (0.56 to 1.81) (n = 14) 0.08 (0.46) 20.87 to 1.04

Emotions

3 months 0.58 (0.11 to 1.05) (n = 14) 0.43 (0.03 to 0.82) (n = 20) 0.15 (0.31) 20.46 to 0.77

6 months 0.33 (20.31 to 0.98) (n = 10) 0.43 (20.11 to 0.98) (n = 14) 20.10 (0.40) 20.95 to 0.75

Social

3 months 1.04 (0.68 to 1.39) (n = 14) 1.16 (0.84 to 1.48) (n = 20) 20.12 (0.24) 20.60 to 0.36

6 months 1.43 (0.89 to 1.97) (n = 10) 1.33 (0.85 to 1.81) (n = 14) 0.10 (0.36) 20.63 to 0.82

Values are presented as mean change from baseline (95% CI). Minimal clinically important difference (MCID) differs for each domain and has been reported
previously as follows: daytime sleepiness: 1.8; diurnal symptoms: 2.0; nocturnal symptoms: 1.5; emotions: 1.1; social interactions: 2.5.21 CI = confidence
interval, QSQ = Quebec Sleep Questionnaire, SEM = standard error of the mean.
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PAPmachinereportedapnea-hypopnea index<5events/h inboth
groups at 3 months and 6 months (Table 4).

DISCUSSION

In this open-label randomized controlled trial we found that
nurse-communicatedmanagement of uncomplicated OSA in the
sleepclinicwasnoninferior tostandardofcarephysician-directed
management, with respect to improvement in self-reported
sleepiness at 6 months, quality of life, and PAP adherence at 3
months and 6 months.

The diagnosis and management of chronic diseases by
practician or specialized, registered nurses have been proven
successful in numerous pathologies, namely diabetes, hyperten-
sion, andheart failure.23–26Until recently, the roleof nurses in the
sleep clinic has been centered on the management of OSA after
treatment initiation, often with PAP, and promoting its adher-
ence.19 A prior open-label noninferiority randomized controlled
trial found that a simplified model of care, consisting of
ambulatory overnight oximetry for the diagnosis of OSA and
nurse-communicated management, was similar to a standard
management trajectory where OSA was diagnosed by poly-
somnography and managed by a physician.19 In this study,

Figure 3—Difference in mean change for QSQ between nurse-communicated and physician-led management.

QSQ = Quebec Sleep Questionnaire.

Table 4—PAP therapy adherence at 3 and 6 months.

3 Months 6 Months

Nurse-
Communicated
Group (n = 68)

Physician-Led
Group (n = 74) P

Nurse-
Communicated
Group (n = 52)

Physician-Led
Group (n = 60) P

Percentage of nights used 87.4 ± 23.0 93.3 ± 11.0 .05 86.9 ± 18.4 88.8 ± 18.0 .58

Percentage nights ≥ 4 hours 74.6 ± 29.3 81.7 ± 23.7 .11 73.7 ± 26.2 71.8 ± 28.5 .72

Mean use (hours/night) 6.13 ± 1.9 6.4 ± 1.7 .38 6.3 ± 1.6 6.2 ± 1.7 .59

PAP machine–reported AHI, events/h 4.5 ± 4.1 4.1 ± 5.3 .62 3.1 ± 2.7 3.8 ± 5.5 .41

Values are presented as mean ± standard deviation. AHI = apnea-hypopnea index, PAP = positive airway pressure.
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participantshad tobewilling to tryPAP tobe included,with those
refusing or failing PAP being referred to a sleep physician. This
differs fromournurse-communicatedmanagementmodel,where
after receiving extensive training on the different modalities
available for OSA treatment, the nurses would discuss the
appropriate therapy with the participants based on their OSA
characteristics and preferences. The recommended treatments
were similar between nurse-led and physician-led management
groups, with PAP being the preferredmodality, but also included
upfront mandibular advancement device or positional therapy in
adequate candidates. Furthermore, PAPadherencewas similar in
both groups. However, most participants on PAP benefited from
early follow-up of adherence by the sleep clinic nurse, as it is a
standardprocedure inourcenterandhasbeenprovenbeneficial to
promote PAP adherence in previous studies.27

Increasing the workforce in the sleep clinic is of particular
importance inanerawhere thedemandfor the initialmanagement
of OSA often exceeds the sleep clinic’s capacity and produces
significant delays in treatment initiation.28 Untreated OSA has
been associated with numerous adverse consequences, such as
cardiovascular and metabolic diseases as well as motor vehicle
and workplace accidents related to excessive daytime sleepi-
ness.27 Involving advanced practice providers, such as nurse
practioners or trained clinical nurses, could reduce delays in
treatment initiation and was recently supported by a report from
the American Academy of Sleep Medicine Sleep-Disordered
Breathing Collaboration Summit.28 Other studies also suggest
including primary care physicians in ambulatorymanagement of
uncomplicated OSA is comparable to specialized care.27 How-
ever, in some countries such as Canada, access to a primary care
physicians is a challenge and adding additional tasks to their
workload is counterintuitive.

Our resultsmustbe interpreted in thecontextofuncomplicated
OSA, as all participants included in the study had a level 3HSAT
showingOSAwithout significantcentral sleepapneaor sustained
hypoxemia suggestive of hypoventilation. In our center, referrals
for a suspicion of OSA are triaged by the respirologist appointed
to the sleep clinic, ensuring that participants with suspicion of an
alternate diagnosis or potential complicated OSA, such as
referrals with significant cardiopulmonary, neuromuscular or
cerebrovascular disease, chronic opioid medication or suspicion
of hypoventilation, hypoxemia or comorbid sleep disorder, will
receive the appropriate investigation by polysomnography and
specializedmanagement.16With this strategy, in our clinic, sleep
apnea diagnosis, treatment discussion, and prescription can be
completed within 1 visit in approximately 75% of patients.
Furthermore, our registered nurses received extensive training in
HEENT and regular oversight from the sleep physician, which
may be difficult to reproduce in certain settings where these
resources are unavailable (eg, nontertiary or regional care
centers). Our model may also be difficult to implement in
countrieswhere regulations precludenurses, outside of advanced
practice providers, from being involved in the evaluation and
management of chronic diseases.

The most important limitation of this study was the important
number of missing ESS and QSQ questionnaires at 3-month and
6-month follow-up, despite attempts to reach out to the
participants and mitigate data loss. Indeed, 27.7% and 20.4% of

the participants in the nurse-communicated and physician-led
groups failed to complete the follow-up ESS and QSQ, the latter
being available for less than 20%of participants in both groups at
3 months and 6 months. There were no significant differences in
the baseline or treatment characteristics of participants lost to
follow-up between groups. However, such as high number of
missingdatayields imprecisionandmayhaveintroducedbiasand
impaired the capacity to determine noninferiority of the nurse-
communicated management approach at 3 months for the ESS.
However, it is unlikely that a bigger sample size would have
modified our conclusions, apart from yielding a tighter CI. Other
studieshave reporteda fairlyhighpercentageofmissingdatawith
self-reported outcomes, such as quality of life.29 The extent of the
missingdata in our studymay, inpart, reflect the loss to follow-up
we experience clinically within the sleep center. However,
relying on the participants to remember when to complete and
return the questionnaires instead of mailing them at the appro-
priate time or using an electronic database was perhaps the
biggest driving factor explaining the importance of data
missingness in each group.

Lastly, we should mention the possibility of selection bias,
especially in light of the excellent compliance to PAP therapy
(> 85% of nights at 3months and 6months in both groups) in our
study. This exceeds what is reported in the literature and may
reflect inclusion of a population more motivated to engage
with therapy and more likely to experience to symptomatic
improvement with PAP.30

In conclusion, among patients with uncomplicated OSA,
nurse-led management was noninferior to physician-led man-
agement in termsof sleepinessorqualityof lifeat6months.There
was no difference in treatment allocation nor PAP adherence
among patient treated between groups.

ABBREVIATIONS

CI, confidence interval
ESS, Epworth Sleepiness Scale
HEENT, head, ear, eyes, nose, and throat
HSAT, home sleep apnea test
OSA, obstructive sleep apnea
PAP, positive airway pressure
QSQ, Quebec Sleep Questionnaire
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