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S leep disorders are a common cause of con-
sultation in family medicine. Symptoms

suggestive of one of the three most prevalent
sleep disorders—insomnia, restless leg syn-

drome and obstructive sleep apnea—can be
found in approximately 50% of the adult popu-
lation. About 20% of adults will admit to expe-
riencing the combination of loud snoring and/or
other sleep-related respiratory symptoms, as
well as excessive daytime fatigue or sleepiness.
This combination warrants the consideration of
an obstructive sleep apnea diagnosis.1

Prevalence
Obstructive sleep apnea is defined as the combi-
nation of daytime sleepiness and the finding of
five or more apneas and hypopneas per hour of
sleep (Table 1). The term apnea-hypopnea index
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(AHI) is used to describe the total number of
apneas and hypopneas per hour of sleep. 

The use of an AHI of five events/hour of
sleep as a minimal threshold has been based on
epidemiologic data suggesting minimal health
effects, such as hypertension, sleepiness and
motor vehicle accidents at a level of five.
Limited data from treatment interventions in
individuals with an AHI as low as five to 15
events per hour of sleep suggest that treatment
may improve symptoms. 

Using this definition of obstructive sleep
apnea, 2% of women and 4% of men in the gen-
eral population are found to have the disorder.
The incidence of sleep-disordered breathing in
the general population, as determined by
polysomnography, is much higher. Nine per cent
of women and 24% of adult men have an AHI of
five or greater and 4% of women and 9% of men
have more than 15 events per hour. These fig-
ures indicate there is a large population of
asymptomatic adults with significant sleep-dis-
ordered breathing.2 Sleep-disordered breathing
is even more common in the older population
(Table 2).

Approximately 80% of patients with moder-
ate-to-severe sleep apnea go undiagnosed.3

When a physician is taking a general history,
questions about sleep tend to be neglected, per-
haps due to the lack of emphasis on sleep med-
icine in medical schools, where on average, a
total of only 2.1 hours of related formal educa-
tion occur. When family physicians ask specific
sleep-related questions, the diagnosis of sleep
apnea is often made quite easily. In fact, in one
center, 96% of patients referred over one year
were found to have sleep apnea on testing. 

Natural History
Obstructed sleep-disordered breathing is a con-
tinuum of abnormality. It is caused by pharyn-
geal collapse during sleep. Narrowing of the
pharyngeal space results in snoring, which is
universal and of significance in about 40% of
men and 30% of women. It is uncommon in
children and, if present, may indicate tonsillar
enlargement or adenoidal hypertrophy. In some
snorers, the increased effort of breathing may
produce sleep fragmentation and daytime
sleepiness, even in the absence of reduced air-
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Table 1

Definitions

• Apnea: Total cessation of breathing for 10
seconds or more

• Hypopnea: Reduction in airflow of more than
50% for 10 seconds or longer, and either a
desaturation of 3% or an arousal

• Apnea-hypopnea index (AHI): Total number of
apneas and hypopneas per hour of sleep

• Obstructive sleep apnea-hypopnea syndrome
(OSAHS): Daytime sleepiness and an AHI of
more than five per hour.

Table 2

Prevalence of Sleep-Disordered
Breathing and OSAHS In Adults
Aged 30-60

Males Females

OSAHS 4% 2%

AHI > 5 24% 9%

AHI > 15 9% 4%

OSAHS = Obstructive sleep apnea-hypopnea syndrome
AHI = Apnea-hypopnea index



flow. This group of individuals has no evidence
of increased apneas or hypopneas, or oxygen
desaturation on polysomnography, but does
show evidence of daytime sleepiness and sleep
fragmentation, as measured by increased brain
arousals. The term “upper airway resistance
syndrome” has been applied to this group. 

When airway obstruction produces partial or
complete limitation of flow, apneas and hypop-
neas result. Both can result in sleep fragmenta-
tion and daytime symptomatology, and produce
obstructive sleep apnea-hypopnea syndrome
(OSAHS). Sleep-disordered breathing has a nat-
ural progression through life, and population
studies indicate it is a very slowly progressive
disorder, even without any change in weight.4

Certain factors, such as weight gain, nasal
obstruction and alcohol, can accelerate the pro-
gression of the disorder. On the other hand,
weight reduction and specific treatment can
reverse it (Table 3).

Etiology. The underlying pathophysiology is
excessive pharyngeal closure during sleep.
Normal pharyngeal dilator muscle tone is
reduced during sleep, and any process that facil- itates airway closure will aggravate sleep apnea.

Any craniofacial abnormality that is associated
with a narrow pharyngeal space may be a pre-
disposing factor. Enlarged tonsils or adenoids,
obesity, hypothyroidism and acromegaly can
cause pharyngeal narrowing, and should be
looked for. Nasal obstruction may be an aggra-
vating factor, and both alcohol and sedative
drugs will worsen the condition. Sleep-disor-
dered breathing is worst in the supine position. 

Airway obstruction results in the develop-
ment of hypoxemia and increased respiratory
effort. This increased respiratory effort results
in the restoration of a patent airway and relief of
obstruction and hypoxia. In severe cases, this
cycle can repeat continuously throughout the
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Table 3

Predisposing Causes

• Family history

• Obesity

• Nasal obstruction

• Hypertrophy of tonsils or adenoids

• Craniofacial abnormalities

• Alcohol, sedatives

• Hypothyroidism, acromegaly

Certain factors, such as weight gain,
nasal obstruction and alcohol, can
accelerate the progression of sleep-

disordered breathing.

Table 4

Symptoms

• Daytime sleepiness

• Snoring and witnessed apneas

• Nocturnal choking, dyspnea and awakenings

• Fatigue

• Unrefreshing sleep

• Headache

• Poor concentration

• Mood alteration, personality change and
depression



night, with sometimes over 100 events per hour.
The increased respiratory effort results in a

short brain arousal. The detrimental physiologic
effects of OSAHS appear to relate to sleep frag-
mentation and hypoxemia. 

Symptoms
Almost all individuals with sleep apnea are sig-
nificant snorers. Typically, the partner will
notice apneas with evidence of increasing respi-
ratory effort terminated by gasping respirations
and limb movements (which are associated with
transient electroencephalography [EEG]
arousals), most often without awakening.
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The standard test for obstructive sleep
apnea is attended all-night 

polysomnography. This test is expensive
and labor intensive, and for that reason,
a number of screening strategies have

been devised.

Table 5

The Epworth Sleepiness Scale

How likely are you to doze off or fall asleep in the following situations, in contrast to feeling just tired?
This refers to your casual way of life in recent times. Even if you have not done some of the things
recently, try to work out how they would have affected you. Use the following scale to choose the most
appropriate number for each situation.

0 = would never doze

1 = slight chance of dozing

2 = moderate chance of dozing

3 = high chance of dozing

Situation Chance of dozing

Sitting and reading

Watching television

Sitting, inactive in a public place (e.g., movie, meeting)

As a passenger in a car for one hour without a break

Lying down to rest in the afternoon when circumstances permit

Sitting and talking to someone

Sitting quietly after lunch without alcohol

In a car, while stopped for a few minutes in traffic

ESS scores: mean + SD; normal 5.9 + 2.2; OSAHS 11.7 + 4.6



Usually, the sleep pattern has been present for
many years with gradual worsening, and it is
typically worse in the supine position. A short
sleep latency is typical, and there may, or may
not, be wakenings in the night. Sometimes,
patients waken with a sensation of snoring or
difficulty with their breathing. Many patients,
however, wake up and are unaware that an apnea
has been the cause. Normally, patients will fall
asleep very quickly after an awakening. It is
usually impossible to quantitate the number of
events during the night by taking the history.
More severe OSAHS tends to cause more day-
time somnolence (Table 4).

Daytime sleepiness is the most common day-
time symptom, but this can be difficult for
physicians to assess in mild cases. A number of
questionnaires have been developed to assign a
sleepiness score, and the most used is the
Epworth Sleepiness Scale.5 It uses eight ques-
tions regarding the likelihood of falling asleep
in different situations to arrive at a sleepiness
score (Table 5). The association between a
patient’s assessment of their own sleepiness and
an objective measurements of sleepiness—as
determined in the laboratory—is loose. A part-
ner’s assessment is usually more accurate, so
the physician should always interview the part-
ner or spouse.6 Typically, partners are them-
selves victims of sleep loss, due to the patient’s
disturbed sleep. Many patients do not appreciate
their degree of daytime impairment until after
they have been treated.

Many patients complain of other daytime
symptoms, including fatigue, headache, diffi-
culty concentrating, irritability, mood changes
and depression. Sleep apnea may aggravate
hypertension, asthma and cor pulmonale, and is
a definite independent risk factor for systemic
hypertension and a possible risk factor for
myocardial infarction and stroke.7 Sleep apnea

is recognized increasingly as detrimental for
patients with congestive cardiac failure sec-
ondary to systolic dysfunction. It should be
diagnosed and treated in this group of patients. 

Sleep apnea is a well established, significant
risk factor for road traffic accidents,8 and
provincial traffic licensing authorities require
physicians to notify them if physicians believe
that a patient’s driving ability is impaired
because of daytime somnolence. This is a very
difficult area for physicians. An inquiry about
difficulties with driving should be made in all
cases. Individuals with mild sleepiness often
develop effective defensive driving strategies,
but severe sleepiness is a major risk factor for
drivers.
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Diagnosis
The standard test for obstructive sleep apnea is
attended all-night polysomnography.9 This test
is expensive and labor intensive, and, for that
reason, a number of screening strategies have
been devised, including the use of unattended
home oximetry, with or without simple mea-
surements of ventilation. Unfortunately, these
screening strategies all have significant limita-
tions and the American Academy of Sleep
Medicine recommends the use of home-screen-
ing recording only when the diagnosis is urgent
and all-night polysomnography is not
available.10

Polysomnography can quantify the severity
of the abnormality, which in turn allows an
assessment of the risk of morbid events.
Polysomnography may pick up unexpected co-
existent sleep disorders and is also the best
method of assessing the effect of therapy.
Considering the number of patients who com-
plain of symptoms suggestive of sleep apnea, it
is clear that we simply do not have the diagnos-
tic resources to fully assess all patients. This
results in frustration for patients and physicians

alike. If sleep apnea is suspected clinically,
referral to a local specialist with an interest, as
well as expertise, in sleep disorders is appropri-
ate. The institution of conservative sleep thera-
pies should be initiated as well. The Canadian
Sleep Society and the Canadian Thoracic
Society have jointly developed standards for
polysomnography in Canada.11

Treatment
All patients with daytime somnolence and an
AHI of greater than five should be considered
for treatment. All patients with an AHI of
greater than 30, even without daytime symp-
toms, should be considered for treatment
because of an increased risk of morbidity from
accidents and hypertension. Most patients with
an AHI of greater than 20, without symptoms,
merit a trial of treatment since they may have
subtle daytime symptomatology, which is
unrecognized and is associated with an
increased risk of morbidity (Table 6).12

General Considerations. All patients should be
properly educated as to the nature of their con-
dition and the factors relating to them. Written
educational materials should be provided.
Achievement of ideal weight should be encour-
aged, and significant weight loss may be cura-
tive in some cases. Patients should be advised to
ensure they allow themselves plenty of sleep
time and should abstain from alcohol and seda-
tives, which reduce pharyngeal dilator muscle
airway tone. 

The clinical examination should be sufficient
to rule out significant hypothyroidism or
acromegaly, and testing should be done in bor-
derline cases. A good examination of ears, nose
and throat is required to look for abnormalities
in the upper airway. In particular, adenoidal
enlargement, nasal polyps, deviated nasal sep-
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Table 6

Treatment

• Education

• Weight reduction

• Avoidance of alcohol and sedatives

• Optimize nasal patency

• Positional therapy

• Continuous positive airway pressure (CPAP)

• Oral appliances

• Surgery



tum and tonsillar enlargement are important to
identify, since the surgical treatment of these
conditions can reduce upper airway obstruction.
Positional therapy may be helpful for some
patients. Sometimes, a semi-recumbent position
results in less respiratory events than a fully
recumbent position. Snoring and sleep apnea are
invariably worse in the supine position, and the
technique of sewing an uncomfortable object to
the back of a sweatshirt has been shown to
reduce supine sleep time and improve sleep
quality.13

Continuous Positive Airway Pressure (CPAP).
Continuous positive airway pressure is the most
effective treatment for obstructive sleep
apnea.12 This should be titrated up to a level
sufficient to abolish all respiratory disturbance.
This is best done by a sleep technologist in the
sleep lab while polysomnography is being done.
Abolition of sleep-disordered breathing events
in all stages and positions of sleep should be
achieved. CPAP therapy can improve sleep
quality, reduce sleep fragmentation, normalize
oxygen saturation, improve control of systemic
and pulmonary hypertension, improve cognitive
performance and mood, improve daytime alert-
ness and reduce mortality. There are no serious
side effects from CPAP, but some patients do
have difficulty using it; adherence is only of the
order of 50% to 60%. Adherence can be
improved with intensive education and support.
Some individuals have difficulty using standard
CPAP and, if high pressures are required, a
Bilevel device may be considered. Bilevel posi-
tive airway pressure devices create a higher
pressure during inspiration and a lower pressure
during expiration.

Auto-titrating CPAP is now available. These
devices use mask sensors to detect the onset of
airway obstruction and feedback to the blower

to appropriately adjust airflow. There are sever-
al different auto-titrating devices commercially
available, using different sensing mechanisms
and having different degrees of efficacy. There
is very little evidence to suggest they are supe-
rior to standard CPAP for regular treatment.
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Patients who are able to sleep 
with CPAP, who have significant 

symptomatic obstructive sleep apnea,
will often report a dramatic difference 

in their symptoms in the first day 
or two after using CPAP.



Patients who are able to sleep with CPAP,
who have significant symptomatic obstructive
sleep apnea, will often report a dramatic differ-
ence in their symptoms in the first day or two
after using CPAP. Their partners should also
notice a dramatic reduction in sleep-disordered
breathing. Patients do find the devices cumber-
some and inconvenient. Some patients are both-
ered by nasal dryness, which may be helped by
the addition of a humidifier.14 Mask-induced
facial irritation also may be a problem. Patients
may try nasal pillows, nasal masks or full-face
masks, with most patients preferring nasal
masks. Ideally, CPAP therapy should be initiat-
ed in a supervised setting. Sometimes, however,
this may not be possible. If failure occurs in an
unsupervised setting, then a supervised trial of
therapy should be done.

Other Therapies. Oral appliances. A number of
different oral appliances have been developed.
They work on the principle of opening the retro-
lingual and velo-palatine air spaces by advanc-
ing the mandible relative to the maxilla during
sleep. These devices can be effective in mild-to-
moderate sleep apnea, but are less effective in
severe apnea. They require that the patient have
good teeth to anchor the devices. Patients
should be able to advance their lower jaw 7 mm,
or more, for the devices to be effective. In gen-
eral, patients prefer oral appliances to CPAP if
they try both modalities of treatment.15 In prac-
tice, few health insurers will pay for these
devices in contrast to CPAP, so they are proba-
bly under-used for cost reasons.

Surgical treatment. Surgical procedures to
treat obvious local abnormalities, such as
enlarged tonsils or adenoids, should be carried
out. Optimization of nasal patency also may be
helpful. Currently, there are no good techniques
to determine the precise site of airway occlusion

in different individuals. Some individuals have
retropalatal narrowing and collapse, and others
occlude in the retrolingual area; some individu-
als block in both areas. Clearly, surgery targeted
to one zone may not be effective if obstruction
is not occurring at that site. Different surgical
procedures can be carried out.
Uvulopalatopharyngoplasty (UPPP) can widen
the retropalatal space, and helps about 50% of
patients. Other procedures have been developed
to widen the retrolingual airspace. Genioglossal
advancement with hyoidmyotomy and suspen-
sion (GHAM) or posterior tongue resection
have been used. If these measures are not effec-
tive, then a combined maxillary and mandibular
advancement procedure can be done. In severe
cases, tracheostomy remains an effective thera-
py. Laser palatoplasty can be helpful in some
individuals as a treatment for snoring, but
appears to be ineffective in the treatment of
sleep apnea.16

Conclusion
Sleep apnea is a very common clinical disorder,
which goes undiagnosed in most patients.
Family physicians can identify most patients
with this disorder through appropriate question-
ing of the patient and the patient’s partner.
Simple conservative lifestyle changes are often
of considerable value. Referral for polysomnog-
raphy is ideal. Outcome data has demonstrated
that the healthcare costs of individuals with
sleep apnea is significantly greater than controls
in the years prior to diagnosis. Also, the health-
care costs in the two years following the initia-
tion of treatment are significantly lower than in
the years prior to treatment.17 In addition, the
benefits of appropriate diagnosis and therapy to
the individual and family can be profound.
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