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ABSTRACT

Obstructive sleep apnea is a chronic disorder that is defined by the presence of recurrent episodes
of upper airway collapse during sleep, resulting in nocturnal hypoxemia and sleep fragmen-
tation. Upper airway collapse has been related to genioglossus activity, high loop gain, rostral
fluid shift, and arousal threshold. Obstructive sleep apnea affects 10% of adult men and 3% of
adult women. However, its prevalence is expected to rise due to the aging population and an
increased obesity rate, both of which are related to obstructive sleep apnea development.
Obstructive sleep apnea does not target a single organ but, if left untreated, it is a risk factor
for arterial hypertension, cardiovascular and cerebrovascular diseases, a worse quality of life,
and, likely, cancer. Full-night polysomnography is considered the gold standard in diagnosing
obstructive sleep apnea and other sleep disorders, but home testing with portable monitors is
a suitable alternative for evaluating patients with high or moderate clinical suspicion for
obstructive sleep apnea and without comorbidities. Treatment choice depends on severity and
symptoms. Continuous positive airway pressure is the primary treatment in severe obstructive
sleep apnea. No clear evidence has supported the recommendation of continuous positive
airway pressure treatment in patients with mild-to-moderate obstructive sleep apnea and alter-
native treatments could be used in these patients. Effective diagnosis and treatment are critical
in preventing obstructive sleep apnea-related complications. Nurses and general practitioners
should be involved in the management of obstructive sleep apnea patients. In this review, we
aim to provide basic information about the risk factors, clinical presentation, and treatment of
obstructive sleep apnea and to increase familiarity with the disease. BrN Rev. 2015;1:45-61)
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INTRODUCTION

Obstructive sleep apnea (OSA) is defined by
the presence of recurrent episodes of upper
airway collapse during sleep, resulting in noc-
turnal hypoxemia and sleep fragmentation
(Table 1). The associated daytime sleepiness
could lead to an increased risk of motor vehi-
cle and occupational accidents, as well as a
reduced quality of life. Furthermore, the
intermittent hypoxemia, arousals, and chang-
es in thoracic pressure from repetitive airway
obstructions predispose OSA patients to ath-
erosclerosis*®. The primary mechanisms that
link OSA to atherosclerosis are oxidative stress
and sympathetic activation. If left untreated,
OSA results in a higher risk of arterial hyper-
tension, cardiovascular and cerebrovascular
diseases® and, likely, cancer’. In Western coun-
tries, OSA occurs in 10% of middle-aged men
and 3% of middle-aged women, but its prev-
alence is expected to increase because of its
strong association with obesity and age®.

CAUSES AND CONSEQUENCES
OF OBSTRUCTIVE SLEEP APNEA

Obstructive sleep apnea is caused by an in-
creased collapsibility of the upper airway. In
the area localized between the hard palate
and larynx, the absence of a rigid support
system, such as cartilage or bone, make tis-
sues prone to collapse. Upper airway patency
exclusively depends on a balance between the
forces that are inclined to close airways (e.g.
intraluminal and extraluminal pressure, pha-
ryngeal wall compliance, and neck circumfer-
ence) and the forces that are inclined to open
airways (e.g. dilator muscle activity). Genio-
glossus is the most important airway dilator

TaBLE 1. Definitions and terminology

Apnea: the absence or reduction by at least 90% of breathing with
minimum 10 seconds duration.

Hypopnea: a reduction (30 or 50%) in respiratory flow with either 3
or 4% desaturation or an arousal from sleep.

AHI: number of apneas and hypopneas per hour of sleep.

0SA syndrome: AHI > 5 + symptoms (daytime sleepiness, loud
snoring, witnessed breathing interruptions, or awakenings due
to gasping or chocking).

Positional 0SA: a doubling in the number of apneas/hypopneas in
the supine compared with the lateral position.

Mild 0SA: AHI > 5 but < 15.
Moderate 0SA: AHI > 15 but < 30.
Severe 0SA: AHI > 30

0SA: obstructive sleep apnea; AHI: apnea/hypopnea index.
Adapted from The AASM Manual for the Scoring of Sleep and Associated
Events, 2007.

muscle. Its activity increases during deep
sleep and reduces during transition to sleep
in both OSA patients and healthy subjects’.
However, in OSA, decreased input from the
central respiratory system, impaired muscle
mechanoreceptor activities and chemorecep-
tors, and a low arousal threshold could neg-
atively influence the dilator activity of genio-
glossus and cause airway collapse’. Sleep
arousal is the principal mechanism restoring
airway patency during apneas or hypopneas.
The term “loop gain” is used to express the
tendency toward respiratory system instabil-
ity in response to a breathing perturbation.
The respiratory response to hypoxemia or hy-
percapnia (controller gain), the ability to
eliminate CO, or to store O, (plant gain) and
circulation time (mixing gain) regulate loop
gain. The OSA patients have high loop gain,
that is an altered central respiratory pattern
generator, with increased respiratory rhythm
oscillation and an extreme ventilatory re-
sponse to arousals. Both mechanisms, through
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Ficure 1. Repeated arousals, oxygen desaturations and intra-thoracic pressure changes trigger the suspected factors responsible for the
cardiovascular consequences of obstructive sleep apnea (adapted from Séanchez-de-la-Torre M, et al.”’).

hyperventilation, could induce cyclic breath-
ing and promote OSA development’.

The observation that the prevalence of OSA is
high in patients with fluid retention, such as
end-stage renal disease or heart failure, has
lead to the formulation of “the rostral fluid
shift theory”!°. During the day, corporal fluids
accumulate in the legs due to gravity, whereas
in the supine position, fluids redistribute and
accumulate in the neck and upper airway.
Magnetic resonance imaging has been used to
document pharyngeal mucosal edema in OSA
patients, along with increased cross-sectional
area and pressure in the internal jugular vein
when lying down, which distributes through-
out the pharynx wall. In this manner, extralu-
minal pressure in the pharynx increases, even-
tually exceeding the intraluminal pressure

and leading to upper airway collapse. Repeated
arousals, oxygen desaturations, and intratho-
racic pressure changes trigger the pathologic
mechanisms!! responsible for the cardiovascu-
lar consequences of OSA (Fig. 1). Increased
sympathetic activity, demonstrated while
awake and asleep, may predispose patients to
systemic hypertension. The sympathetic ac-
tivity and elevated oxidative stress observed
in OSA could induce endothelial dysfunction
and contribute to atherosclerosis and cardio-
vascular disease development. In addition,
augmented plasma fibrinogen levels, blood
viscosity and increased platelet aggregation
could be responsible for the development of
thrombosis disease. Frequently, OSA is ob-
served in patients affected by metabolic
syndrome, and different metabolic alter-
ations, such as increased free fatty acid
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concentration, insulin resistance, and dyslip-
idemia, have been attributed to OSA!. As
shown previously, OSA is a complex condi-
tion that could have an important impact on
health, and it is a risk factor for developing
or worsening pre-existing diseases.

CLINICAL CONDITIONS RELATED
TO OBSTRUCTIVE SLEEP APNEA

As a part of a routine health maintenance
evaluation, patients should be asked about
their sleep quality and history of snoring and
daytime sleepiness!?. Patients at high risk of
OSA should be studied. Obesity is the major
risk factor for OSA, and among overweight/
obese adults (body mass index [BMI] > 25 kg/
m?, 30-69 years old), excess weight appears to
be responsible for 41% of all OSA cases and
58% of moderate-to-severe OSA cases!'®. Fur-
thermore, the risk of OSA increases as the
level of obesity increases: a 10% weight gain
is associated with a sixfold increase in the risk
of developing moderate or severe OSA, and
each 1% change in weight is associated with
a 3% change in the apnea-hypopnea index
(AHD™. Among obese patients scheduled for
bariatric surgery, OSA prevalence is estimat-
ed to exceed 70%", and OSA patients under-
going surgery have a significantly greater
risk of postoperative hypoxemic episodes,
intensive care unit transfers, and longer hos-
pital stays!¢. There is evidence that the periop-
erative treatment of OSA may reduce the in-
cidence of postoperative complications!”. Some
authors have suggested evaluating subjects
with a family history of OSA, retrognathia,
type 2 diabetes, congestive heart failure, atri-
al fibrillation, nocturnal dysrhythmias, and
stroke?. An OSA evaluation may also benefit

patients with resistant hypertension'®. In fact,
OSA is prevalent among patients with resis-
tant hypertension (> 70%).

QUESTIONNAIRES, SLEEP
ANAMNESIS AND PHYSICAL
EXAMINATIONS

Among all screening questionnaires devel-
oped to assess the risk of OSA, two widely
used and well-validated instruments are the
Berlin and STOP-Bang questionnaires (Ap-
pendix 1 and 2). The Berlin Questionnaire
asks patients about snoring, witnessed apneas,
daytime sleepiness, obesity, and hyperten-
sion. Identifying two OSA risk categories
(low and high), the instrument demonstrates
86% sensitivity and 77% specificity for pre-
dicting the presence of OSA among primary
care patients'”. The STOP-Bang questionnaire
is composed of eight questions starting with
the acronym STOP-Bang, and each positive
answer is scored with one point. In perioper-
ative settings, a score of > 3 has shown high
sensitivity for detecting OSA, with sensitivi-
ties of 93 and 100% for moderate and severe
OSA, respectively?®?!. However, these ques-
tionnaires lose clinical utility when they are
not used in the selected populations for whom
they have been developed.

Snoring is the most sensitive symptom, but it
is not specific. Conversely, nocturnal gasping
or choking shows high specificity in detecting
obstructive sleep apnea??. Excessive daytime
sleepiness is also nonspecific, but it could be
useful for outcome and severity assessment
as well as for monitoring treatment respons-
es?>?. The Epworth Sleepiness Scale (ESS)
(Appendix 3) is an eight-item questionnaire
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Ficure 2. The Mallampati score (adapted from www.beverlyhillstmjheadachepain.com/sleep-apnea/diagnosing-sleep-apnea/mallampati-score/).

that assesses a patient’s daytime sleepiness by
scoring how likely he or she is to fall asleep or
doze off during different daily life situations®.
The main limitation of the ESS is its reliance
upon the patient’s self-perception of sleepiness
rather than upon objective measurements. In
patients with poor awareness of their own
sleepiness, the ESS results may not be credi-
ble®?. In some cases, a close relative who can
observe a patient’s daily life routines and
note any episodes of dozing off or sleeping in
these daily situations could assist in assessing
the patients” daytime sleepiness®. The pres-
ence of nocturia, morning headaches, sleep
fragmentation/ maintenance insomnia, mem-
ory loss, and decreased libido, which are
manifestations of untreated OSA, should be
questioned!?. Comorbidities that are fre-
quently associated with OSA, such as hyper-
tension, stroke, ischemic heart disease, heart
failure, or a history of motor vehicle accidents,
should also be investigated.

Respiratory, cardiovascular and neurologic
systems should be examined. In particular, the
presence and degree of obesity should be

evaluated; similarly, the presence of “obstruc-
tion features”, such as enlarged neck circum-
ference (> 42 cm in women, > 43 ¢cm in men),
a modified Mallampati score of 3 or 4 (Fig. 2),
retrognathia, lateral peritonsillar narrowing,
macroglossia, tonsillar hypertrophy, an elon-
gated/enlarged uvula, a high arched/narrow
palate, nasal obstruction (for polyps, devia-
tion, valve abnormalities, turbinate hypertro-
phy, congestion) and/or overjet, should be
noted!2. Furthermore, some ocular clinical
signs could give rise to a suspicion of OSA.
Floppy eyelid syndrome is in fact associated
to OSA in 85% of cases®2.

DIAGNOSIS

In-laboratory complete polysomnography (PSG)
and home testing with portable monitors are
the two accepted methods of diagnosing OSA.
Full-night PSG is considered the gold stan-
dard in diagnosing OSA and other sleep dis-
orders, but a split-night study (two hours of
diagnostic study documenting OSA, followed
by continuous positive air pressure titration)
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could serve as an alternative'?>. Home testing
is a suitable alternative for evaluating patients
with high or moderate clinical suspicion for
OSA and without comorbidities (cardiopul-
monary, neurological, other suspected sleep
disorders)®. Symptomatic patients with neg-
ative or failed home testing should undergo
standard polysomnography®.

Obstructive sleep apnea severity is expressed
by the AHI, which is defined as the number
of apnea (complete cessation of airflow for at
least 10 seconds) and hypopnea (reduction of
respiratory flow associated to a 3 or 4% oxy-
hemoglobin desaturation or arousal from
sleep) episodes occurring per hour of sleep.
The OSA severity is shown in table 1. In ad-
dition to diagnosing and assessing OSA se-
verity, sleep studies can supply information
about the quality of sleep (e.g. total sleep time,
sleep stages, sleep efficiency) and the presence
of other abnormal respiratory patterns or sleep
disorders (e.g. Cheyne-Stokes breathing, hy-
poventilation, periodic limb movements) and
can identify parasomnias through video/au-
dio recordings. Given the high prevalence of
OSA, it appears crucial to involve general
practitioners in its management. Modern tech-
nologies already allow OSA diagnoses and
follow-ups in primary care settings, with en-
couraging early results*®.

OBSTRUCTIVE SLEEP APNEA
TREATMENT

Obstructive sleep apnea is a chronic condi-
tion that requires long-term multidisciplinary
management, involving nurses and general
practitioners. Furthermore, patients should play
active roles in every phase of this process.

Continuous positive airway pressure

Continuous positive airway pressure (CPAP)
is the primary treatment for severe OSA. Pro-
viding a pneumatic splint, a CPAP device
prevents upper-airway collapse during sleep
and has been shown to improve daytime
sleepiness and oxygen saturation®, amelio-
rate neurobehavioral performance, improve
quality of life, reduce road accidents, and re-
duce cardiovascular risk®%.

Who to treat?

Patients with daytime sleepiness or a history
of recent car crashes due to sleepiness, re-
gardless of severity, should be recommended
for CPAP treatment. In patients with AHI < 30,
the presence of symptoms and cardiovascu-
lar risk factors should guide treatment deci-
sions’43. Sleepy patients appear to benefit
from CPAP therapy more than non-sleepy
patients, and CPAP treatment could improve
driving performance and reduce crash rates*-4°.
Some authors have suggested that CPAP treat-
ment in men with severe OSA (AHI > 30) could
reduce the risk of fatal and non-fatal cardiovas-
cular events?. Until now, no clear evidence has
supported the recommendation of CPAP treat-
ment in patients with mild-to-moderate OSA.

Which continuous positive airway
pressure? Continuous positive
airway pressure titration

A full-night, in-laboratory, complete polysom-
nography is the gold standard for CPAP titra-
tion. An automatic procedure (APAP) is a good
alternative in patients without significant
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comorbidities (central sleep apnea syndromes,
hypoventilation syndromes, chronic obstruc-
tive pulmonary disease, congestive heart fail-
ure), and it is more cost effective. Therapeutic
pressures for OSA typically fluctuate between
4 and 20 cm H,O. Studies comparing fixed
CPAP, APAP, and double-level pressure ther-
apy in OSA have not shown differences in
terms of residual AHI, improved quality of life,
or decreased daytime sleepiness*®->".

Mask choice and patient
involvement

Before starting therapy, patients should
work with their care teams to select the
most appropriate PAP interface. Patient com-
fort should guide the mask choice. Nasal
masks and nasal pillows are more comfort-
able for patients with claustrophobia. Nasal
pillows could also be considered in patients
with unusual facial anatomy that could com-
plicate the application of conventional orona-
sal or nasal masks. For a patient who sleeps
with his mouth open, an oronasal mask is
recommended to prevent flow escape from
the mouth and subsequent loss of splint ef-
fectiveness. After initiating therapy, the pa-
tients should be educated about the function,
care, and maintenance of their device, as well
as the benefits of therapy and possible ad-
verse events'? (Fig. 3).

Adherence

Continuous positive airway pressure adher-
ence is similar to any other chronic treatment.
Use of CPAP devices for four or more hours
per night on 70% of nights indicates adequate

CPAP adherence”. Patients will be instructed
to bring their machines and masks to follow-up
visits, and data concerning adherence to ther-
apy should be downloaded from the internal
clock of the device because patients tend to
overestimate CPAP use. A relationship has
been observed between the number of hours
of CPAP use, reduced sleepiness, and 24-hour
mean blood pressure and enhanced quality of
life>>>3. Strategies to improve CPAP adherence
include bed partner support, cognitive behav-
ioral strategies focused on CPAP, and support
groups®*. The CPAP adherence during the first
week could predict long-term compliance, and
patient adherence appears to be related to
symptom improvement and comorbidities.

In case of CPAP intolerance, a short course of
eszopiclone during the first two weeks of
CPAP treatment may reduce treatment dis-
continuation®. In the presence of nasal con-
gestion, the use of heated humidification and
nasal steroid therapy could improve patient
comfort and reduce discontinuing therapy as
well (Fig. 3). The CPAP adherence and com-
pliance could be improved by telemonitoring,
reinforcement calls, and close follow-ups®**”.
The first follow-up visit is typically recom-
mended 1-2 weeks after therapy initiation.
Outcome indicators, including evaluations of
the resolution of sleepiness (using the Ep-
worth scale), OSA-specific quality of life
measures, patient and spousal satisfaction,
avoidance of factors worsening disease, prac-
ticing proper sleep hygiene, and weight loss
for overweight/obese patients, should be per-
formed at each follow-up visit. Despite the
CPAP treatment, some patients complain about
persisting sleepiness, which is generally due
to non-adherence, associated diseases, and
CPAP side effects.
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Ficure 3. Strategies to improve continuous positive airway pressure adherence.

CPAP: continuous positive airway pressure.

Behavioral treatment:
weight loss and positional treatment

Weight loss should be recommended to all
obese patients in conjunction with CPAP ther-
apy. In fact, CPAP treatment has been associ-
ated with an increased BMI’®. Among obese
patients with mild OSA, 60% were cured
through a low-calorie diet and lifestyle chang-
es”. In moderate-to-severe OSA, weight reduc-
tion has been shown to mitigate OSA severity,
but without obtaining complete remission®%°%.
All OSA patients should be advised to avoid
alcohol and sedatives before bedtime. In most
patients, OSA is position-dependent, with the
AHI rate increasing at least twofold in patients
sleeping in the supine position compared with

the lateral position®. Patients with positional
OSA have generally mild or moderate sleep
apnea syndrome and a lower BMI and are
younger®. In these patients, positional treat-
ment methods using different devices keep-
ing the patients in a non-supine position are
an effective secondary therapy and can also
be used as supplementary therapy. A recent
study testing the efficacy of a neck-worn vi-
brating device in mild, moderate, and severe
OSA has shown its efficacy in reducing su-
pine sleep time and improving AHI®*. Not all
patients with positional OSA normalize their

|
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AHI when not in the supine position; there-

fore, a PSG documenting the correction of
OSA by position before initiating this treat-
ment (as a first choice) is recommended.
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Oral appliances

Mandibular advancement devices (MAD) en-
large upper airways and prevent their col-
lapse by holding the lower jaw and tongue in
a more anterior position. These devices are
indicated as a first choice in patients with
mild-to-moderate OSA. As a second line of ther-
apy, such devices could be used in patients who
do not tolerate or benefit from CPAP treatment®.
Several studies have demonstrated improve-
ments in daytime sleepiness and quality of life,
as well as an AHI reduction by using MADs.
However, the decrease in AHI appears to be
lower compared with CPAP. Thus, MADs are
not a first-choice treatment for severe OSA®”.
Oral appliances should be fitted by qualified
dentists experienced in temporomandibular
joints, dental occlusion, and OSA management.
When used as a primary therapy, a sleep study
should be performed to verify the effectiveness
of the MAD, and follow-up visits at the den-
tist are needed to monitor adherence, evalu-
ate improvements in or worsening symptoms,
and control device deterioration.

Surgical treatment

Surgical therapy is rare in OSA treatment. It
should be considered as a first option only in
patients with mild OSA in which the presence
of obstructing anatomy is surgically correctible.
As a secondary choice, surgery could be indi-
cated in select patients who do not tolerate
CPAP or MADs!2. Minimally invasive proce-
dures, such as palatal implant and radiofre-
quency or laser-assisted uvulopalatopharyngo-
plasty, show mild symptom reductions and a
poor decrease in OSA severity and may be of-
fered as a treatment for primary snoring®.

Hypoglossal stimulation has been demonstrat-
ed as an effective treatment for OSA%. Howev-
er, it is expensive and requires technical and
specialized skills. Maxillomandibular advance-
ment and tracheostomy are rarely used tech-
niques.

Future perspectives:
combined treatment

Still largely underutilized, combined treatment
might be a future resource for OSA treatment.
In mild OSA, for example, lifestyle changes and
MADs or postural treatments could control
symptoms. Similarly, in patients treated with
CPAPD, postural treatment and MADs could al-
ternate with CPAP in some specific conditions
(e.g. travelling, difficulty adapting to CPAP)™.
Bariatric surgery associated with CPAP treat-
ment could be considered as a current example
of these complementary therapies: weight loss
could reduce the pressure requirement, which
might improve patient compliance. If weight
loss is consistent, CPAP could be substituted
with combined alternative therapy.

OBSTRUCTIVE SLEEP APNEA
ACROSS GENDER AND AGE:
FEMALE AND ELDERLY PATIENTS

Documented gender differences in the upper
airway function and respiratory stability could
influence the mechanism involved in the de-
velopment of OSA. Compared with men,
women show thinner oropharyngeal junction,
a shorter uvula and reduced upper airway
collapsibility. Clinically, OSA is more preva-
lent in men than in women, and men appear
to require higher CPAP pressure than women
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TaBLE 2. The 14 golden keys of obstructive sleep apnea

dysrhythmias and stroke.

comorbidities.

and quality of life, and it likely reduces cardiovascular risks.
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0SA is a common disorder that affects 10% of men and 3% of women.

In women, OSA generally begins during the postmenopausal period, with atypical symptoms and a higher BMI.
Obesity is the major risk factor for developing OSA and risk increases as obesity increases.

0SA is prevalent among patients suffering from resistant hypertension, type 2 diabetes, congestive heart failure, atrial fibrillation, nocturnal

The Berlin and STOP-Bang questionnaires could be used to assess risk of 0SA in selected populations.
Snoring is the most sensitive symptom of 0SA. Nocturnal gasping or choking and witnessed apneas are the most specific symptoms.
0SA increases the risk of suffering from arterial hypertension, and, likely, cardiovascular and cerebrovascular diseases.

Home testing with portable monitors must to be used to evaluate patients with high or moderate clinical suspicion for 0SA and without

CPAP prevents upper airways collapse during sleep and improves daytime sleepiness, oxygen desaturation, neurobehavioral performance

In patients with mild or moderate 0SA MADs, lifestyle changes and postural treatment should be recommended.
An automatic CPAP titration is cost-effective, and it is a good alternative for most patients.

Combined treatment (MAD + positional/lifestyle and positional changes) could be a future resource.

Given the high prevalence of 0SA, general practitioners and nurses should be involved in its management.

CPAP compliance is the key issue for obtaining positive outcomes. An adherence rate of > 4 hours/night is the primary goal.

OSA: obstructive sleep apnea; BMI: body mass index; CPAP: continuous positive airway pressure; MAD: mandibular advancement device.

for a given severity of OSA”!. These differenc-
es in women appear to decrease with ageing.
Postmenopausal women are more likely to
experience OSA, and women often show atyp-
ical symptoms (insomnia and fatigue) and a
higher BMI”2. Few studies have investigated
OSA in women, but the limited data available
suggest that OSA could be responsible for worse
health consequences in women despite the low-
er prevalence and decreased severity. Female
OSA patients appear to be at a major risk
of developing hypertension and endothelial
dysfunction, anxiety, and depression and to
have increased cardiovascular mortality”>73.
Adherent CPAP use could reduce these risks.
However, specific targeted treatments are need-
ed to improve outcomes in women’2. In addi-
tion, during pregnancy, women experience

physiological and hormonal changes related
to the airway and lung function (gestational
weight gain, pregnancy associated nasopha-
ryngeal edema, decreased functional reserve
capacity, and increased arousals from sleep),
which increase the likelihood of developing
OSA and snoring. There is growing evidence
that OSA is associated with adverse pregnan-
cy outcomes, particularly pregnancy induced
hypertension and gestational diabetes™.

Obstructive sleep apnea prevalence increases
with age in both sexes®, but most studies of OSA
and the associated cardiovascular risk have fo-
cused on middle-aged men. Few studies have
analyzed the impact of OSA or CPAP treatment
exclusively in the elderly, and those that have
focused on the elderly have reported contrasting
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results. Some have found an augmented risk of
cardiovascular morbidity and mortality due to
increased nocturnal blood pressure, cardiovas-
cular events, and arrhythmias®”>. Others have
not observed increased mortality compared to
middle-aged men”. Finally, an observational
study that monitored a cohort of elderly pa-
tients (> 65 years old) suspected of having OSA
for 10 years has suggested an increased risk of
stroke and heart failure in patients with severe
OSA not treated with CPAP””.

CONCLUSION

Obstructive sleep apnea is probably a risk
factor for cardiovascular diseases. Continuous
positive airway pressure treatment is recom-
mended in severe OSA even in the absence of
symptoms. In men with severe OSA, CPAP
could in fact reduce the risk of fatal and
non-fatal cardiovascular events. Most studies
have been performed in middle-aged men
and additional data are needed to clarify the
role of OSA as a risk factor for cardiovascular
diseases in women and elderly. Due to its
high prevalence, OSA management should
imply the involvement of general practi-
tioners (Table 2).
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AprpPENDIX 1. The Berlin Questionnaire

CATEGORY 1 CATEGORY 2

mortality in obstructive sleep apnea in the elderly: role of long-term con-
tinuous positive airway pressure treatment. A prospective observational

study. Am J Respir Crit Care Med. 2012;186:909-16.

1. Do you snore? 6. How often do you feel tired or fatigued after your sleep?
a. Yes a. Nearly every day
b. No b. 3-4 times a week
c. Don't know c. 1-2 times a week
d. 1-2 times a month
If you snore: e. Never or nearly never
2. Your snoring is: 7. During your waking time, do you feel tired, fatigued or not up to par?
a. Slightly louder than breathing a. Nearly every day
b. As loud as talking b. 3-4 times a week
c. Louder than talking c. 1-2 times a week
d. Very loud — can be heard in adjacent rooms d. 1-2 times a month
e. Never or nearly never
3. How often do you snore?
a. Nearly every day 8. Have you ever nodded off or fallen asleep while driving a vehicle?
b. 3-4 times a week a. Yes
c. 1-2 times a week b. No

d. 1-2 times a month
e. Never or nearly never

If yes: 9. How often does this occur?

a. Nearly every day

4. Has your snoring ever bothered other people? b. 3-4 times a week

a. Yes c. 1-2 times a week

b. No d. 1-2 times a month

c. Don't Know e. Never or nearly never
5. Has anyone noticed that you quit breathing during your sleep? CATEGORY 3

a. Nearly every day
b. 3-4 times a week

10. Do you have high blood pressure?

c. 1-2 times a week — Yes
d. 1-2 times a month - No
— Don’t know

e. Never or nearly never
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ArpEnDIX 2. THE STOP-Bang questionnaire

ArpenDpIX 3. The Epworth Sleepiness Scale

© Permanyer Publications 2017

No part of this publication may be reproduced or photocopying without the prior written permission of the publisher.

SCORE RESULTS: 1-6: Congratulations, you are not sleepy
7-8: Your score is average
9 and up: Very sleepy and should seek medical advice

Adapted from Johns, et al.%.
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