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Purpose: To help practitioners avoid adverse perioperative events in
patients with obstructive sleep-disordered breathing.

Reviewers: Members of the American Academy of Sleep Medicine’s
Clinical Practice Review Committee.

Methods: A search of MEDLINE database using MeSH terms apnea,
obstructive sleep apnea and anesthesia was conducted in October 2001.
This review focuses on articles published in English between 1985 and
2001 that pertain to non-upper airway surgery in obstructive sleep apnea
patients.

Results and Conclusions: Scientific literature regarding the periopera-
tive risk and best management techniques for OSAHS patients is scanty
and of limited quality. There is insufficient information to develop an AASM
standards of practice recommendation. Therefore, the Clinical Practice
Review Committee (CPRC) used the available data to make this state-
ment based upon a consensus of clinical experience and published peer-

reviewed medical evidence. Important components of the perioperative
management of OSAHS patients include a high degree of clinical suspi-
cion, control of the airway throughout the perioperative period, judicious
use of medications, and appropriate monitoring. Further research is need-
ed to define the magnitude of risk and optimal perioperative care.
Synonyms: Obstructive Sleep Apnea Hypopnea Syndrome (OSAHS),
Obstructive Sleep Apnea Syndrome (OSAS), Sleep Disordered Breathing
(SDB), and Obstructive Apnea-Hypopnea Syndrome (OAHS).
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1.0 INTRODUCTION

OBSTRUCTIVE SLEEP APNEA HYPOPNEA SYNDROME
(OSAHS) IS A PREVALENT CONDITION THAT IS THOUGHT TO
RESULT FROM DECREASED UPPER AIRWAY PATENCY IN
SLEEP COMPARED TO WAKEFULNESS. In obstructive sleep-disor-
dered breathing, the airway completely (apnea) or partially (hypopnea)
occludes despite continued respiratory effort. Arousals from sleep tem-
porarily restore upper airway patency, only to be followed by a repeti-
tive cycle of airway collapse and arousal. This phenomenon produces
sleep fragmentation and can lead to significant nocturnal hypoxemia.
Young and colleagues reported that the estimated prevalence of sleep-
disordered breathing, defined as an apnea-hypopnea index of five
obstructed events per hour of sleep or higher, was 9% for women and
24% for men between the ages of 30 and 60.! OSAHS may produce sig-
nificant complications including an increased risk of hypertension,? car-
diac arrhythmias,? myocardial infarction,* and stroke.>-

Apart from the risks of OSAHS itself, patients with disordered breath-
ing during sleep may also be at risk of complications related to anesthe-
sia and postoperative analgesia. Most published reports and reviews
focus on patients undergoing surgical treatments specifically intended to
treat OSAHS; much less is known about the perioperative management
of OSAHS patients related to non-upper airway surgery.”-89:10.11,12.13,14
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The risks associated with OSAHS may be due to the sleep-disordered
breathing and associated pathophysiologic processes, or to difficult air-
way control (e.g., related to obesity or abnormal anatomy), associated
comorbidity (e.g. hypoventilation, cardiovascular vulnerability, etc.) or
other causes. Several recent reviews note that the role of OSAHS as a
risk factor for anesthetic morbidity and mortality is considerable but not
well defined.!5:16:17.18 Furthermore, no consensus exists regarding opti-
mal perioperative management of patients with OSAHS.

Sometimes the anesthesia care provider’s first introduction to a
patient occurs immediately prior to surgery. Without the availability of a
quick screening test or a reliable clinical profile assessment, practition-
ers need to consider both the risk factors for and the perioperative man-
agement of potential sleep-disordered breathing in each patient.
Unfortunately clinical presentation alone may be a poor predictor of the
presence of OSAHS.!” The goals of this review are to synthesize avail-
able data that may help to identify patients at risk for OSAHS and to
suggest anesthetic techniques and perioperative management that may
minimize complications.

2.0 METHODS

A literature search using Medline was conducted using the terms
apnea, OSAHS and anesthesia during October, 2001. The search was
limited to articles published in English between 1985 and 2001. Articles
identified were reviewed and additional, pertinent publications from bib-
liographies of selected references were also included. The literature
review focused on the perioperative risk and management strategies in
patients undergoing surgery other than that directed at treatment of
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OSAHS. Data was summarized and considered by members of the
Clinical Practice Review Committee (CPRC). The CPRC is a multidis-
ciplinary AASM committee formed to develop statements regarding
clinical issues that have too little scientific data to support a Standards of
Practice guideline. A consensus of members was used to review avail-
able scientific evidence and formulate the recommendations made in this
article. Relevant outside experts were consulted as needed. The results
in this paper are based on review of available data and expert opin-
ion, but are not, in most cases, evidence based.

3.0 OSAHS AND ANESTHESIA: FACTORS CONTRIBUTING TO
PERIOPERATIVE RISK

The incidence of perioperative complications in OSAHS patients
undergoing “non apnea” surgery is unknown. Several factors may con-
tribute to the development of complications, including: 1) increased
upper airway instability related to anesthetic agents and narcotic anal-
gesics, 2) cardiopulmonary effects of SDB, 3) reduced functional resid-
ual capacity and oxygen reserve resulting from obesity, 4) reduced ven-
tilatory drive resulting from anesthetic agents. Although the impact of
general anesthesia on sleep is poorly understood, several characteristics
of sleep change significantly in the perioperative period.22! Many
patients lose sleep perioperatively because of anxiety, the disease pro-
cess requiring operation, pain, circadian rhythm alterations, and nursing
activity. Because sleep deprivation exacerbates sleep-disordered breath-
ing, these patients may have more severe apnea as they begin to pay
back the sleep debt accumulated perioperatively.!” Anesthetic and nar-
cotic agents increase the tendency for upper airway collapse. These
agents also impair normal arousal mechanisms, thereby worsening apnea
severity.?2 In a study of 10 young, healthy volunteers (five men) with
body weights no more than 20 % greater than ideal, magnetic resonance
imaging showed a significant reduction in the minimum anterior-poste-
rior distance at the level of the soft palate in the supine position during
propofol anesthesia.2?> No significant change occurred in the minimum
diameter at the level of the tongue base or epiglottis. In contrast, lateral
radiographs in 29 elderly men without known OSAHS demonstrated sig-
nificant posterior displacement of the soft palate, tongue base and
epiglottis during apnea following thiopentone anesthesia.2*
Methodological differences could explain the conflicting findings. Both
groups were believed to be free of OSAHS; it is unknown if similar
changes would occur in patients with sleep-disordered breathing. In a
study of orthopedic patients, Gupta and colleagues demonstrated that the
post-operative period, especially the first 24 hours, is particularly haz-
ardous due to the effects of anesthetic agents, pain medications, and
adverse positioning.?’ Although necessary after some procedures, supine
positioning is associated with more frequent obstructive respiratory
events during sleep. The relationship between apnea severity and the
magnitude of sedation risk is not well defined. In one study of OSAHS
patients, a preoperative apnea index over 70 events per hour and mini-
mum oxygen saturation of less than 80% were identified as risk factors
for complications, as was the intraoperative use of narcotics.26 Another
study demonstrated a positive correlation between OSAHS severity and
complication rate.?’” Apnea frequency and oxygen saturation nadir were
significant predictors of complications in OSAHS patients undergoing
upper airway surgery.28 On the other hand, for the orthopedic patients
described above, even mild OSAHS posed an increased perioperative
risk.25 Thus, while severity of sleep-disordered breathing may correlate
with perioperative risk, in some patients, even mild SDB confers signif-
icant risk, perhaps because of positioning and analgesia.

4.0 OSAHS AND ANESTHESIA-PATIENTS WITH DIAGNOSED
OBSTRUCTIVE SLEEP APNEA

Preoperative evaluation should include assessment of the likelihood
of OSAHS. Patients with previously diagnosed OSAHS should be iden-
tified, and a copy or results of diagnostic sleep studies should be incor-
porated in the medical record as verification of the diagnosis. Although
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the apnea-hypopnea index, oxygen saturation nadir, associated arrhyth-
mias and sleep architecture, and the effect of body position (25) all pro-
vide important information about the nature severity of OSAHS, it is not
clear that these measures predict perioperative complications. A level of
apnea severity that may not otherwise be significant may become dan-
gerous under the influence of anesthetic agents or analgesics, or with
edema of the airway from intubation or surgical alteration.!!2> Most
patients who are diagnosed with OSAHS are treated with nasal continu-
ous positive airway pressure (CPAP). However, some will have been
treated with upper airway surgery, oral appliances or other modalities; or
will have refused therapy.

The effective level of CPAP pressure and the need for supplemental
oxygen are often established during diagnostic sleep studies and may be
used as initial therapy in postoperative patients who have not suffered
perioperative cardiorespiratory complications. If anesthesiologists feel
uncomfortable with interpreting the results of diagnostic sleep studies,
they should consider consulting physicians experienced in the manage-
ment of patients with OSAHS. Consideration should be given to “medic-
alert” jewelry for this condition such as used for diabetes mellitus and
heart disease. Patients should be questioned about treatment recommen-
dations and compliance with OSAHS treatment. Patients who have pre-
viously undergone surgical treatment for SDB should be evaluated for
recurrence since there is a significant tendency for relapse of sleep-dis-
ordered breathing after some surgical approaches.?? The continued pres-
ence or recurrence of OSAHS symptoms after any treatment modality
should be assessed, as well as changes in medications or body weight
since the last evaluation. A patient without symptoms who is compliant
with treatment can be managed as outlined below. If symptoms and signs
of OSAHS persist despite treatment or if the patient has not been receiv-
ing therapy, consultation with a sleep specialist is appropriate. If surgery
cannot be postponed, these patients may require adjustment of CPAP
pressures or even empiric CPAP (vide infra, Section 5.4) to eliminate
upper airway obstruction when the endotracheal tube is removed.

5.0 OSAHS AND ANESTHESIA: PATIENTS WITH UNDIAGNOSED
OBSTRUCTIVE SLEEP APNEA

5.1 Symptoms of Obstructive Sleep Apnea

It is likely that the majority of individuals with OSAHS have not yet
been diagnosed.3? Many patients with OSAHS are undiagnosed because
they are unaware of the condition or have not sought medical attention.
The problem of indentifying sleep apnea is further compounded by the
fact that the symptoms of sleep-disordered breathing can be nonspecif-
ic, and may be attributed to other causes or remain unmentioned by the
patient unless directly questioned. The anesthesiologist may be the first
health professional to inquire about sleep and breathing and therefore
has an important role in identifying these patients to prevent both short
and long-term complications.3> Numerous reviews of the symptoms of
OSAHS are available.33-3435 Classic findings include loud and habitual
snoring, with or without observed apnea, non-restorative sleep, exces-
sive daytime sleepiness, and a narrow upper airway. Gastroesophageal
reflux disease and hypertension are often associated with OSAHS.36:37
Having a bedroom companion or another observer of the patient’s sleep
present during the preoperative interview may help to uncover many
OSAHS findings. A questionnaire may also be useful to save time and to
insure that consistent and complete histories are taken (see Appendix A).
However, the absence of these findings does not eliminate the possibili-
ty of OSAHS. This disorder occurs in non-obese patients, women and in
patients with otherwise atypical presentations. It should be noted that the
tools suggested here are presented as examples and have not been vali-
dated regarding sensitivity or specificity. The individual who is symp-
tomatic but undiagnosed with OSAHS is generally easily recognized.
Of particular concern is the undiagnosed individual who is relatively
asymptomatic but has associated features that suggest increased periop-
erative risk, such as obesity or pharyngeal anatomic abnormalities. The
rate of development of complications in such patients has not been ade-
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quately investigated.

Since OSAHS cannot be excluded on the basis of history and physi-
cal alone3® and since clinical screening does not exclude the diagnosis
of OSAHS, healthcare providers must maintain a high degree of suspi-
cion and vigilance for OSAHS. In some instances, one must presume the
presence of sleep apnea and treat the patient with the same precautions
as the individual who has an established diagnosis. In selected cases, it
may be judicious to postpone elective surgery until evaluation and effec-
tive treatment of coexisting cardiorespiratory disease and sleep-disor-
dered breathing can be undertaken.!4

5.3 Signs of Obstructive Sleep Apnea

The majority of OSAHS patients snore, and many are obese (see
Appendix B). A Body Mass Index (BMI) > 25 kg/m? and/or a neck cir-
cumference of over 17 inches for men or 16 inches for women have pre-
dictive value for the presence of OSAHS 394041 Obstructive sleep apnea
is more prevalent in men and in post-menopausal women.*? Enlarged
nasal turbinates, a narrowed mandible or maxilla, retrognathia,
macroglossia, and enlarged tonsils and adenoids may be predisposing
conditions.** Anesthesiologists use methods such as the Mallampati
score to help gauge ease of intubation. A high Mallampati score predicts
difficulty with intubation and should increase the suspicion of OSAHS,*5
but in one study a high Mallampati score did not differentiate obese
patients with symptoms of sleep disordered breathing from those with-
out.*¢ Despite the clinical stereotype, not all OSAHS patients are over
weight, middle-aged men.

5.4 Suspected Obstructive Sleep Apnea

If significant sleep apnea is suspected, preoperative evaluation and
treatment may be the ideal course to optimize patient safety. If a critical
surgical problem exists, the relative risk and benefit of not proceeding
immediately with the surgery must be weighed. If the situation permits,
a patient suspected of having severe OSAHS should be evaluated prior
to surgery by a physician trained in the diagnosis and treatment of sleep
apnea.

The ideal management strategy for the suspected but undiagnosed
OSAHS patient who requires emergency surgery is not established. It is
reasonable to manage any patient suspected of having OSAHS in an
anticipatory manner, and the possibility of OSAHS should be considered
in virtually any patient who presents difficulty with intubation.#”#¢ Any
patient who presents an intubation challenge should be monitored close-
ly for manifestations of airway instability postoperatively. Intraoperative
precautions and concerns regarding injudicious use of sedating and anal-
gesic medications are equally important as with patients known to have
OSAHS. Empiric CPAP in the postoperative period may be helpful, but
this can be difficult because of uncertainty about the acceptance and effi-
cacy of its use in patients who are naive to it. Experience suggests that
CPAP may be poorly tolerated if the patient has no previous experience
with this therapy. Mask fitting, assessing the need for humidification,
and establishing optimal pressure settings are important issues in the set-
ting of urgent need for airway stabilization, and staff inexperienced in
the use of CPAP could increase the possibility of poor tolerance. So-
called “auto-titrating” CPAP machines may be useful in this setting, but
they should only be used with appropriate patient observation and mon-
itoring.*

6.0 CONTINUOUS POSITIVE AIRWAY PRESSURE (CPAP)

If tolerated, CPAP is the most efficacious immediate, noninvasive
treatment for OSAHS and should be used in the perioperative period at
pressures known to be effective in eliminating upper airway obstruction
in the particular patient.!21451 In a study of anesthetized healthy volun-
teers, nasal CPAP increased pharyngeal volume derived using MRI.23
Preoperative CPAP use may also lessen upper airway edema.!#52 If a
known OSAHS patient has had effective CPAP pressure determined in
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the remote past, evaluation by their sleep specialist prior to surgery is
advisable to determine if treatment can be optimized. Education of
ancillary personnel regarding the importance of CPAP use and the need
for effective monitoring techniques for OSAHS patients is critical, par-
ticularly since CPAP pressure requirements may change after surgery or
with the use of anesthetic, sedative and analgesic medications.
Furthermore, patients may be incapable of using CPAP without assis-
tance in the postoperative period. Patients may also be reluctant to use
CPAP because of pain, nausea, or other discomfort. CPAP can be used
in the presence of a nasogastric tube. For surgical procedures that require
nasal packing, a full face mask may be needed. For those who fail CPAP
therapy perioperatively, a nasal airway and oxygen supplementation may
be useful.

7.0 ANESTHESIA AND PERIOPERATIVE MANAGEMENT OF DIAGNOSED
AND UNDIAGNOSED OBSTRUCTIVE SLEEP APNEA

7.1 Preparation for Intubation

The primary goal in the care of the sleep apnea patient is maintenance
of constant airway control either by the patient or by the anesthesiolo-
gist. Many authorities suggest that an antireflux agent and antisiala-
gogue should be used and administered well enough in advance to be in
effect during intubation. Unsupervised preoperative sedation should
be avoided. At the time of induction, the airway is best controlled using
an oropharyngeal airway that is of the proper size and correctly posi-
tioned to hold the base of tongue out of the airway. If the proper size is
not available, a nasopharyngeal airway may be used but it must be long
enough to extend into the retroglottic portion of the hypopharynx. A
three to five minute period of pre-oxygenation is useful in order to
decrease the rate of oxyhemoglobin desaturation should intubation prove
difficult. Two-person ventilation, one for jaw positioning and mask seal
and the other for ventilation, may be needed to mask ventilate an obese
patient.>* Another consideration is the use of a laryngeal mask airway
(LMA).>5 This device, when properly positioned, can provide a more sta-
ble airway than an oropharyngeal airway and may allow better ventila-
tion with higher tidal volumes. It can also be used for later endotracheal
intubation if the LMA is deemed inappropriate for the entire case.>¢

7.2 Intubation

In addition to the standard procedures of intubation, there should be
careful attention given to potential occlusion of the upper airway in
patients with OSAHS. The dose and selection of pharmacologic agents
used during the intubation may be important in determining airway sta-
bility.2223 Even brief periods without control of the airway by either the
patient or the anesthesia provider must be avoided. Intubation over a
fiberoptic scope with or without mild sedation should be considered if
there is any doubt about the ability to intubate the patient. Considerable
care should be exercised in paralyzing an OSAHS patient for intubation.
If the patient can be easily ventilated with a mask after initial induction,
then a paralyzing agent may be used, preferably a short acting agent such
as succinylcholine. In these patients all such drugs should be adminis-
tered by titration until the desired effect is achieved.’” While muscle
paralysis may facilitate intubation, the patient can experience dangerous
levels of oxygen desaturation before recovery of spontaneous breath-
ing.!8:57 In the event of unsuccessful intubation, alternative methods of
securing the airway must be immediately available, including mask ven-
tilation, an esophageal obturator tube, transtracheal jet ventilation, and
equipment for tracheotomy. A surgeon should always be immediately
available and prepared to perform an emergency tracheostomy if neces-
sary. However, a surgical airway may be difficult to achieve, especially
in obese patients. Other modes of re-establishing airway control may
need to be pursued and should be available.

7.3 Type of Anesthetic Agent

The choice between local anesthesia with or without sedation, region-
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al anesthesia with or without sedation, or general anesthesia is impor-
tant. In terms of airway safety, local anesthesia without sedation may be
preferable. Even so, the use of analgesics in the post-operative period
might create an airway problem. Sedation may be more dangerous for
OSAHS patients than general anesthesia because the sedated patient’s
ability to protect his or her own airway may be dangerously compro-
mised. With general anesthesia administered with proper precaution dur-
ing induction and awakening, the airway is “controlled” during the pro-
cedure. There is controversy regarding the use of epidural opiates in
patients with OSAHS. Respiratory depression was reported in a 65 year
old man, later diagnosed with central sleep apnea, eight hours after
epidural administration of morphine.” Another report exists of epidural
analgesia used postoperatively without complication in an OSAHS
patient.>® Some authorities regard this to be a preferred strategy for man-
agement of postoperative pain. Others point out that epidural opiates
may significantly depress the patient’s respiration and normal arousal
mechanisms.5%:60

7.4 Extubation

Extubation is another critical time in the management of the known or
suspected OSAHS patient because the potential for loss of airway con-
trol is again present. “Deep extubation” is not an option for the apnea
patient. The hazards include not only loss of airway control but also the
risk of postobstructive pulmonary edema as the patient generates nega-
tive pressure trying to breathe against a closed glottis or collapsed air-
way. Adequate muscular tone of the upper airway should be present
before the endotracheal tube is removed. Therefore, the patient must be
sufficiently awake prior to extubation. The presence of purposeful
movement, recovery of neuromuscular integrity demonstrated by neuro-
muscular blockade monitoring, sustained head lift for a minimum of five
seconds and adequate voluntary tidal volume are helpful criteria in
determining safety for extubation. Removal of the endotracheal tube
should take place in the operating room, recovery room, or special care
unit so that control of the airway, if lost, can be reestablished immedi-
ately. Immediate maximal head of bed elevation may reduce upper air-
way collapse, although this may not be sufficient in more severe
OSAHS. An appropriately sized oropharyngeal or nasopharyngeal air-
way should be immediately available. Application of a vasoconstricting
nasal spray can improve the nasal caliber as well as reduce the risk of
epistaxis during nasal airway placement. A nasal airway placed prior to
extubation may facilitate post-extubation nasal ventilation and CPAP
application, especially in those with compromised nasal airway or diffi-
cult intubation.

Intraoperative narcotic use should be titrated carefully to achieve pain
control without respiratory or upper airway compromise. The use of
local anesthetic blocks at the end of surgery may be very useful to min-
imize need for systemic medications. However, local or topical anes-
thesia may not be appropriate in the upper airway since it has been
shown in non-surgical patients to block airway mechanoreceptors that
contribute to the arousal stimulus, an important defense mechanism in
OSAHS.®! Narcotic reversal agents should be available but used with
extreme caution in these patients because the duration of action may be
less than longer-acting narcotic agents, and the patient may have a
reduced sensorium and airway instability after the reversal has worn off.
Nasal CPAP should be available for use in the recovery room, even if the
patient is not currently using this treatment at home.

8.0 THE POSTOPERATIVE PERIOD
8.1 General Principles

The first 24 postoperative hours are probably the most critical time.
However, deaths from complications in OSAHS patients have occurred
beyond 24 hour postoperatively, perhaps as the accumulated effects of
sleep deprivation, including REM sleep rebound, become important.62-63
Because of this extended postoperative risk, care should be taken in
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selecting patients for outpatient procedures. Patients known to have mild
OSAHS are candidates depending upon the procedure performed and the
presence of comorbid disease. Patients with pre-existing tracheostomies
may also do well with outpatient procedures. Analgesic dosing must be
carefully titrated to ensure that adequate pain relief is given without
compromising upper airway muscle tone. It may not be appropriate to
use patient controlled analgesia (PCA) in OSAHS patients without care-
fully establishing dosing limits related to airway and respiratory stabili-
ty. Potential synergistic effects of medications should always be con-
sidered, especially with regards to central nervous system depression.
Sedative-hypnotics, anxiolytics, and other sedating medications should
be used with caution. Patient monitoring is important to gauge medica-
tion effect. Nasal CPAP can provide vital airway support, even in
OSAHS patients who have not been using it at home.!2:14.50 Prescribed
CPAP pressures should be initiated and the patient should be monitored
for evidence of impaired gas exchange and upper airway obstruction.
Continuous pulse oximetry and heart rate monitoring with preset alarms
should be used in the immediate postoperative period. If there is clini-
cal evidence of snoring or obstructive apnea while CPAP is being admin-
istered, pressures may need to be increased to eliminate upper airway
obstruction.

8.2 Generic Patient Care Protocols.

Individual institutional patient care protocols should be examined to
determine appropriateness for the sleep apnea patient. If the generic pro-
tocol does not provide adequate levels of postoperative monitoring, indi-
vidual alterations in care are appropriate.

8.3 Transfer of Care

It is critical that all medical and nursing staff who participate in the
care of the postoperative patient are aware of problems identified during
the pre-operative assessment and during intraoperative support. Relay of
information such as intraoperative medication use may be uniquely valu-
able in the OSAHS patient to determine the appropriate level of postop-
erative monitoring.

9.0 CONCLUSIONS

OSAHS poses a significant challenge to perioperative care. Sleep-dis-
ordered breathing increases the risk for anesthetic and sedative compli-
cations, including life threatening cardiorespiratory complications. A
systematic approach to identify patients with OSAHS is needed in order
to provide safe perioperative care. The important concepts include a high
index of suspicion, constant control of the airway, judicious use of med-
ications, and proper monitoring of OSAHS patients. However, details
regarding patient management are not fully investigated. Appropriate
study is needed to refine these precautions. The recommendations pre-
sented here are based upon clinical experience and expert opinion sup-
ported by the limited peer-reviewed medical literature available. An
integrated, team approach to perioperative management of the OSAHS
patient is important.
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APPENDIX A

Questionnaire for exploring OSAHS symptoms
People tell me that I snore. Y N

I wake up at night with a feeling of
shortness of breath or choking. Y N

People tell me that I gasp, choke or
snort while I am sleeping. Y N

People tell me that I stop breathing
while I am sleeping. Y N
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I awake feeling almost as or more tired
than when I went to bed.

1 often awake with a headache.

I often have difficulty breathing through my nose.

I fight sleepiness during the day.

I fall asleep when I relax before or after dinner.

Friends, colleagues or family comment on my sleepiness.

These questions regarding snoring and breathing arrests during sleep

Y

Y

N

N

suggestive of OSAHS were derived from several trials.32.33:34.64.65

APPENDIX B

High Risk
Male
BMI>25 kg/m2
Neck circumference
>17 inches in men
>16 inches in women
Habitual snoring/ gasping noted by bed partner
Daytime sleepiness
Hypertension
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Low Risk

No snoring
Premenopausal

Thin

1065
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