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INTRODUCTION
Snoring is a respiratory sound occurs during sleep and is 
caused by vibration of soft tissue of pharynx, soft plate 
and sometimes even uvula. It usually occurs during 
inspiration and expiration.1 The prevalence of snoring 
ranges from 5% to 86% with mean of 32%, in men and 
form 2% to 57%, with a mean of 21%, in women.2 The 
term “sleep-disordered breathing” refers to conditions 
where apneas and hypopneas are present during sleep. 
The most common form of sleep-disordered breathing 
(SDB) is obstructive sleep apnea (OSA).3 By using apnea 
hypoapnea index [AHI] (normal <5/hour) of 5/hour 
or more we diagnose obstructive sleep apnea (OSA). 
Obstructive sleep apnea syndrome (OSAS) If the patient 
is symptomatic e.g. excessive daytime sleepiness with 
AHI >5/hour or more are 2% for females and 4% for 
males.2 
OSA severity as defined by the American academy of sleep 
medicine (AASM)4: 1. mild OSA when AHI is 5-14/hour, 
2. moderate OSA when AHI is 15-30/hour, 3. severe OSA 
when AHI is >30/hour. The other types of sleep apnea is 
a). Central sleep apnea (CSA) occurs when both airflow 
and respiratory effort cease. This cessation of breathing 
results from a loss of the autonomic drive to breathe 
and patient’s upper airway remains patent.6.7 b). Obesity 
Hypoventilation Syndrome (OHS) part of obstructive 

sleep apnea diagnostic criteria: 1. Obesity (BMI > 30% ), 
2. respiratory failure type II (PaO2 <60 mmHg + PaCO2 >50 
mmHg) during wakefulness, 3. symptomatic e.g. excessive 
daytime sleepiness, early morning headache, fatigability, 
in the absence of other causes of hypoventilation.8

The aim of this study is to look for how common is 
sleep apnea in patients with snoring, what are the types 
of sleep disordered breathing among these patients, age 
distribution, mean age, sex, how common is sleep apnea is 
known among doctors through referring patients for sleep 
study, and comorbidities associated with obstructive sleep 
apnea.

MATERIALS AND METHODS
A retrospective study of 120 patients sent for sleep study 
suffering from snoring from 20.12.2013 to 30.6.2015, 
included 79 (66%) females and 41 (34%) males. All 
patients had sleep study using Apnea-link machine 
manufactured by Res Med company and recorded only 
respiratory events (did not include sleep stages study) 
including pulse oximeter to record oxygen saturation and 
pulse rate, nasal flow record by nasal cannula, chest wall 
movement by chest belt, and snore recording. The results 
were analyzed by machine software and then reviewed 
manually.
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RESULTS
A 120 patients with a symptoms of snoring sent for sleep 
study the results shown in the following figures:The referring 
doctors for sleep study result (Figure 1).Referring doctor for sleep study
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Figure 1: The referring doctors for sleep study

The result of patients with snoring who came for sleep study 
(Figure 2): Patients with snoring
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Figure 2: Patients with snoring came for sleep study

The results of patients with sleep apnea with different of 
apneas (Figure 3):

Figure 3: patients with sleep apnea

Obstructive Ssleep apnea according to severity (Figure 4):

             
Figure 4: Obstructive Sleep Apnea according to severity.
OSA gender distribution (Figure 5) OSA mean age: Female mean 
age: 66 years (35-85 years), male mean age: 56years (27-90 years)
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Figure 5: OSA gender distribution

Obstructive sleep apnea distribution according to BMI9 (Table 1):
Table 1: Obstructive sleep apnea distribution according to BMI.

>40>30-40<25-30>20-2515-20BMI

38251121
Number of patients 

(total No.77)

49.5%32.5%14%2.5%1.5%
Percentage according 

to BMI

Obstructive Sleep Apnea and co-morbidities (Figure 6):

Figure 6: Obstructive sleep apnea and co-morbidities.
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Hypertension distribution according to OSA severity (Figure 7):

Figure 7: Hypertension distribution according to OSA severity.

DM distribution according to OSA severity (Figure 8):

           

Figure 8: DM distribution according to OSA severity.

DM and HPT distribution according to OSA severity (Figure 
9):

Figure 9: DM and HPT distribution according to OSA severity.

Obstructive airway disease (asthma or COPD) among patients 
with OSA (Figure 10):

Figure 10: Obstructive airway disease (asthma or COPD) 
among patients with OSA 

Asthma or COPD (overlap syndrome) distribution according 
to OSA severity (Figure 11):

Figure 11: Asthma or COPD (overlap syndrome) distribution 
according to OSA severity.

DISCUSSION
The referring doctors for patient sleep study: Sleep apneas 
unfortunately are not well known among doctors as we 
can see from referred patients for sleep study suspected 
to have sleep apnea, was only 33% (Figure 1). The rest 
of patients (67%) were referred by the author for sleep 
study.  Patients with snoring (figure-6): Among patients 
presented for snoring who came for sleep study, minority 
of them had primary snoring with normal AHI and they 
form 17.5% of all cases, while majority of patients had 
sleep apnea and they form 82.5% of all cases. 
Patients with snoring and sleep apnea (Figure 3): Sleep 
disordered breathing in patients with sleep apnea mainly 
due to obstructive sleep apnea (OSA) was 78% of patients, 
while obesity hypoventilation syndrome (OHS) was 12% 
of patients, and Cheyne Stokes respiration /central sleep 
apnea (CSR/CSA) was10% of patients. syndrome (OHS) 
forming 12% of patients and Cheyne Stokes respiration /
central sleep apnea (CSR/CSA) forming 10% of patients.  
Obstructive Sleep Apnea according to severity: Mild 
OSA is seen in 42% of patients, moderate OSA is seen in 
27%, and severe OSA is seen in 31% of cases (Figure 4). 
Gender distribution: 65% were females, and 35% males. 
Female to Male ratio is 1.9:1.0 (Figure 5). 
This result is opposite to the prevalence in USA population 
males affect more females.12  This may be due to obesity 
which is seen more in females than in males in our country 
as about 64% of Libyan adults are either overweight or 
obese, obesity progressively increasing with age, and two 
times more common among Libyan women than men.10 
Female mean age is 66 years, and male mean age is 56 
years. OSA distribution according to BMI (Table 1): as 
the weight of the patient increase there is more chance 
to have OSA. Patients with low body weight with BMI: 
15-20, to have OSA is 1.5%, and patients with morbid 
obesity with BMI: > 40, to have OSA is 49.5%, in general 
obesity is seen in 82% of patients with BMI > 30.         
OSA and co-morbidities (Figure 6): Hypertension is 
present in 62%, while diabetes mellitus present in 47%, 
both DM and hypertension both present in 39%, and 
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asthma or COPD i.e. overlap syndrome present in about 
14% of the patients. 
Hypertension distribution according to OSA severity 
(Figure 7): is not showing a linear relationship between 
AHI and incidence of hypertension as patients with 
hypertension with mild OSA- form 46%, hypertension with 
moderate OSA- form 25%, and hypertension with severe 
OSA- form 29%, this is different from other studies which 
showed linear relationship between them.11 Hypertension 
is strongly associated with OSA even when with mild 
severity of OSA12,13, as seen in this study. Treatment of 
hypertensive patients with OSA with CPAP may result in 
a clinically significant drop in blood pressure. This drop is 
sufficient to reduce risk of a coronary heart disease event 
by 37% and stroke risk by 56% 14 -16, therefore, it is advised 
to assess all patients with hypertension if they need sleep 
study to exclude OSA and they can benefit from CPAP 
therapy if they have OSA.
DM distribution according to OSA severity (Figure 8): 
DM with mild OSA-15 was 38%, DM with moderate 
OSA- form 26%, and DM with severe OSA-was 36%, is 
not in linear distribution. The repetitive effects of cortical 
arousal and hypoxia can worsen insulin sensitivity and 
glucose tolerance and the development of type 2 DM in 
patients with OSA.17,18 This result showed that patients with 
OSA even with mild to moderate AHI there is increased 
prevalence of diabetes mellitus among these patients with 
OSA. DM and hypertension (HPT) distribution according 
to OSA severity (Figure 9): DM and PHT with mild OSA-
form 45%, DM and HPT with moderate OSA-form 26%, 
and DM and HPT with severe OSA- form 29%. From this 
result even in patients with mild OSA there is increased 
prevalence of DM, HPT or both among these patients.
OSA and obstructive airway disease: Among patients 
with OSA about 14% have obstructive airway disease, 
either asthma or COPD (i.e. overlap syndrome) (Figure 
10). Distribution according to OSA severity (Figure 
11): Asthma or COPD with mild OSA-form 27%, 
with moderate OSA-form 46%, and with severe OSA- 
form 27%. Overlap syndrome patients develop more 
pronounced nocturnal oxygen desaturation than COPD or 
OSA alone, which predisposes to pulmonary hypertension 
and more severe cardiovascular disease.20The prevalence 
of OSA in COPD patients approximates its prevalence 
in the general population.20-22 It is reported that overlap 
syndrome occurs in 10-20% of patients with OSA.24 
A recent comprehensive review indicates that the 
two disorders coexist in approximately 1% of adults. 
Subclinical form of overlap syndrome could be speculated 
as 4% in men based on a reported prevalence of 16.8% 
for GOLD 1 and 24% among men for an apnea/hypopnea 
index (AHI) of at least 5/h.20 Overlap syndrome patients 
have a greater degree of hypoxemia and hypercapnia 
than COPD patients matched for GOLD stage. They also 
have more severe pulmonary hypertension and right heart 
failure, and suffer higher morbidity.20-21 OSA can worsen 
asthma and vice versa. Several studies have shown an 
improvement in asthma symptoms after the initiation of 
continuous positive airway pressure (CPAP).24-26 Therefore 
it is recommended to look for this overlap syndrome in 

patients with OSA to relieve their symptoms by CPAP 
therapy.

CONCLUSION
From this study of patients referred for limited respiratory 
sleep study, patients presented withsnoring commonly 
associated with sleep apnea was (82.5%), and OSA 
(78%) was the most common type of sleep disordered 
breathing, followed by OHS (12%) and then CSR/CSA 
(10%). Patients with OSA is usually associated with 
comorbidities like obesity82%(  ), hypertension (62%), 
DM (47%), and obstructive airway disease like COPD or 
asthma (14%). 

RECOMENDATIONS
Sleep apnea unfortunately is not well known among 
doctors as seen from the small number of patients referred 
for diagnostic sleep study among different specialties of 
medicine, and at the same time, diagnostic sleep study 
centers in our country are very limited in number either in 
the government hospitals or private sector. Therefore our 
advice is to open more sleep study centers either of limited 
sleep study or full polysomnography type. Also there are 
no lectures on sleep apnea disorders given to students in 
Faculty of Medicine. It is highly recommended that sleep 
disorders breathing especially obstructive sleep apnea be 
one of topics in medicine curriculum.
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