
using the Statistical Package for the Social Sciences (SPSS) version 10. Univariate 

analysis of categorical variables and continuhs variables were done using chi- 

square and student's t-test respectively. Statistical significance was set a t  pc0.05. 

The association between demographic and clinical factors (independent variables) 

and snoring and "clinically suspected sleep apnoea" (dependent variables) was 

assessed by determining odds ratios (with 95% confidence interval). To determine 

the possible predictors of snoring (dependent variable), demographic and clinical 

factors (independent variables) that were shown to be significantly associated in the 

univariate analysis were entered into a binary logistic model. 

Results: A total of 1764 community living males and females in the age range of 30 

to 70 years were invited to participate in the study. 1611 people residing in 756 

households agreed to be interviewed and constituted the final sample with a 

response rate of 91.3 %. 

The sample of 1611 consisted of 853 (52.9 %) males and 758 (47.1%) females. The 

ethnic composition was Malays 47.1 %, Chinese 36.6 %, Indians 11.3 % and other 

minority ethnic groups 5%. A total of 1498 subjects (93 %) were interviewed in the 

presence of their bedroom partners who were familiar with the sleep characteristics 

of the respondents. 

The overall prevalence of snoring in the sample population was 63.7 %.Of the 1611 

subjects interviewed, 650 (40.3%) were simple snorers while 377 (36.8%) were loud 

habitual snorers. Two hundred and forty five (65%) of the loud habitual snorers 

reported breathing pauses during sleep. One hundred and fourteen (30.2%) of the 

loud habitual snorers experienced breathing pauses and excessive daytime 

sleepiness. 



Using the definition 'loud habitual snoring with or without breathing pauses', 377 of 

the 1611 subjects (23. 3%) in the sample had sleep-disordered breathing (14.9 % 

males and 8.4 % females) with a male: female ratio of 1.77:l. 

Based on the minimum diagnostic criteria of the International Classification of 

Sleep Disorders (1997), 7.1 % of the sample population (8.8 % of males and 5.1 % of 

females; male: female ratio 1.92:l) had clinically suspected obstructive sleep apnoea 

syndrome (chi square p = 0.004, OR (95% CI) = 1.777 (1.191, 2.651). 

Predictors of snoring identified in the study were age (older age groups compared to 

those in 30-39 years range), Chinese ethnicity, obesity (BMI 2 30 kg/m2), sedative 

use and excessive daytime sleepiness. Compared to non-snorers, snorers had a 

higher morbidity in relation to insomnia symptoms, daytime sleepiness and driving 

accidents. A higher prevalence of ischemic heart disease, high blood pressure, rates 

of general practitioners consultations and medication use was seen in snorers. 

Snorers had a higher prevalence of symptoms related to personality changes and 

decreased work productivity than non-snorers. 

The following factors were significantly associated with clinically suspected 

obstructive sleep apnoea (p < 0.05): Male sex, BMI (as continuous variable), neck 

circumference, ever smoking, alcohol consumption, stimulant use, dozed while 

driving, motor vehicle accidents, morning headaches, recorded high blood pressure, 

diagnosed hypertension, diabetes mellitus, ischaemic 

heart disease, consultation with a general practitioner in the past 6 months, hospital 

admission in previous 6 months, current medication use, personality change and 



decreased work productivity. The prevalence of nighttime awakening, waking 

unrefreshed and daytime naps was higher in loud habitual snorers with breathing 

pauses and subjects with clinically suspected OSA as  compared to non-snorers and 

simple snorers. 

Discussion: The prevalence of snoring and sleep-disordered breathing in the 

Malaysian population is higher than that reported for Caucasian populations. 

Snoring and sleep-disordered are associated with impairment of daytime 

functioning, several health problems and increased utilization of healthcare 

resources. Only 8.6% of subjects with clinically suspected obstructive sleep apnoea 

had sought medical attention for their problems indicating that the large majority of 

sleep-disordered breathing remains undiagnosed and untreated in the population. 

This study highlights the need for further prospective studies to establish a 

temporal relationship between snoring and sleep-disordered breathing and health 

outcomes shown in this study. 
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CHAPTER I 

INTRODUCTION AND LITERATURE REVIEW 

Snoring and Breathing Pauses During Sleep in the Malaysian Population 

1.1 Introduction: 

During the past two decades there has been much interest in the epidemiology and 

clinical significance of snoring and sleep disordered breathing. Sleep-disordered 

breathing in the context of this thesis refers to upper airway narrowing that occurs 

during sleep with a spectrum of severity. This degree of airway narrowing ranges 

from partial narrowing of the upper airways that manifests as loud snoring to 

almost complete collapse of the airways manifested by hypopnoea, and total collapse 

and obstruction resulting in apnoea. 

Snoring and sleep related breathing disorders particularly sleep apnoea are common 

and have a wide spectrum of severity associated with significant morbidity and 

mortality. The reported prevalence of snoring and SDB has varied in the different 

populations depending on population characteristics and study designs employed. A 

population survey by Kripke, et al. (1997) reported that about 60% of middle-aged 

men are occasional snorers, 29% are habitual snorers and 11% are non-snorers. A 

large and well recognized study by Young, T et al, (1993) in a Wisconsin population 

of middle-aged adults by polysomnographic evaluation showed that 24% of otherwise 



healthy middle aged men and 9% of women had objective evidence of obstructive 

sleep apnoea (OSA). OSA in the Wisconsin study was defined by the presence of five 

apnoeas or hypopnoeas per hour of sleep. However, only 4% of men and 2% of women 

were found to be symptomatic for the disorder i.e. had SDB with snoring, breathing 

pauses and daytime somnolence (obstructive sleep apnoea syndrome). 

The numerous studies on the subject of SD:B conducted in the 1980s and 1990s have 

brought about a better understanding of the prevalence, morbidity and mortality 

patterns of SDB. The problem, however, largely remains undiagnosed in the general 

population (Young, T. et al., 1993; Young, T., Finn, et al. 1998). It is now established 

that sleep-related breathing disorders result in a significant decrease in the quality 

of life. As a significant public health problem, the prevalence of SDB is now 

considered to equal that of diabetes and asthma and to rival smoking (Phillipson, 

E.A. 1993). The frequent arousals and awakenings during sleep that patients with 

SDB experience also result in undesirable daytime somnolence (Young ,T, Shahar, 

E. et al. 2002). 

Population based epidemiologic studies also indicate that even mild degrees of SDR 

are associated with significantly morbidity (Linberg, et al. 1998b; Bearpark, et a l .  

1995). Cohort studies have shown that there is an independent association between 
.L. 

undiagnosed OSA (with or without symptoms) and the likelihood of hypertension, 

cardiovascular disease, stroke, daytime sleepiness, motor vehicle accidents, and 

diminished quality of life (Masa, J.F. et al. 2000; Gislason, et al. 1993; Jennum, P. et 



al. 1993; Shahar, E. e t  al. 2000). Studies on the demographic patterns of SDB in the 

general population have emphasized the importance of identifying high-risk groups 

that may benefit from the diagnosis (Young, T., Shahar, E. et al, 2002). 

Considering the current available evidence on the significant health implications of 

$LIB, Fleetham J.A. (1997) has advocated the need for long-term population based 

prospective cohort studies on SDB and possible risk factors to examine the morbidity 

and mortality. 

Data on the prevalence; social, occupational, public health implications, behavioural 

patterns and morbidity of snoring and sleep-related breathing pauses in Asian 

communities is limited (Young, T., Finn, L. 1998). Sleep medicine is a discipline that 

is new to Malaysia as  it  is to many parts of the developing world. Since the 1990s 

increasing emphasis been given to the recognition and management of sleep 

disorders. Published research on the subject of sleep is few and to the author's 

knowledge there have been no large epidemiological studies on the subject of snoring 

and SDB in Malaysia. The importance of snoring as  a cardinal symptom of sleep- 

disordered breathing that may be harmful to the health of the snorer has been 

highlighted in the Malaysian medical literature (Liam, CK. 1999). 

The objective of this study is to determine the prevalence of snoring and breathing 

pauses during sleep and their relationship to sociodemographic variables, sleep 



pattern, lifestyle factors, daytime sleepiness, health status and utilization of 

healthcare resources. 

1.2 Literature Review 

The purpose of this review is to discover what has been written both nationally and 

internationally on the subject of snoring and SI>:B its impact on personal and public 

health. A wide literature search was undertaken using the Medline search, 

electronic journals, textbooks and publications on sleep medicine and personal 

communication with researchers on the subject. 

Keywords used: snoring, obstructive sleep apnoea, sleep-disordered breathing, 

epidemiology, sleep disorder 

1.2.1. Snoring: Historical Perspective: 

The subject of snoring has interested mankind since the dawn of history with 

attempts to understand the phenomenon. Webster's New World dictionary defines 

snoring as 'breathing while asleep with harsh sounds caused by vibration of the soft 

palate, usually with the mouth open'. The International Classification of Sleep 

Disorders manual (1997) defines primary snoring as 'loud upper airway breathing 

sounds in sleep, without episodes of apnoea or hypoventilation'. 



For centuries, snoring was considered a normal phenomenon that  interested writers 

of folklore and poetry as  an event that might be a nuisance to others sharing the 

bedroom environment. Responses to the problem have ranged from the snorer's 

bedroom partner passively moving to a more conductive sleep environment to more 

deadly actions to silence the loud snorer as chosen by J.W. Hardin, the notorious 

gunfighter who shot and killed a loud snorer sleeping in a neighboring room 

(Trachtman, P. 1974). George Catlin, the artist who made close observations of the 

lifestyle and habits of native Americans wrote a book published in 1872, describing 

their sleep habits, called The Breath of Life. Catlin propagated the idea that the 

general good health of native Americans was the result of unobstructed nasal 

breathing a t  night with the mouth closed; this was common among the natives 

(Catlin, G. 1872). Catlin concluded that mouth breathing was unhealthy and causes 

snoring, restlessness, and poor quality of sleep. 

It  is uncertain when the phenomenon of snoring was studied using scientific 

methods. One of the earliest publications on the subject of sleep was entitled Sleep 

and Wakefulness written by Professor Dr. Nathaniel Kleitman, from the University 

of Chicago, originally published in 1939 (Kleitman, N. 1939). This 367-page book had 

4337 references but only two paragraphs on the subject of snoring. Kleitman 

described snoring as  a phenomenon that was harmless to the sleeper but could be 

annoying to others or sleepers aroused by the sounds. 



Burwell, C. et al. (1956) described the Pickwickian syndrome characterized by 

obesity, snoring and daytime sleepiness. During the 19709, the pathophysiology of 

the Pickwickian syndrome became clearer with objective evidence that patients with 

the syndrome had several episodes of upper airway obstruction, oxygen desaturation 

and a high mortality (Walsh, R.E. et al. 1972; Sackner, M.A. et al. 1975). These 

obese patients who snored heavily had nocturnal hypoxemia and obstructive 

apnoeas. However, the heavy snoring of these patients was not considered to be of 

major pathological significance. 

By the mid-1970s, with the recognition of the obstructive sleep apnoea syndrome, it 

was evident that snoring associated with breathing pauses, nocturnal hypoxaemia 

and daytime somnolence had major clinical significance. When further large 

epidemiologic studies revealed the high prevalence of OSA in the adult population, it 

became clearly evident that loud snoring was a symptom almost invariably 

associated with the OSA (Young, T. et al. 1993; Koskenvuo, M. et al. 1985a; 

Koskenvuo, M. et al. 1987). Snoring was also recognized as a possible precursor to 

developing OSA that is associated with daytime somnolence, impaired cognitive 

function, problems with concentration, cardiovascular disease such as  hypertension, 

myocardial infarction and strokes. Researchers then began to seek answers to the 

question as to whether snoring per se was associated with similar complications 

(Young, T., Blustein, J. et al. 1997; Ancoli-Israel, S. et al. 1996; Bliswise, D.L. et al. 

1998; Netzer, N.C. et al. 1999). 



Lugaresi, E. e t  a1 (1983) used the term 'heavy snorers disease' to describe sleep 

apnoea, a condition in which the patient would have had heavy snoring for several 

years prior to the diagnosis of sleep apnoea. He described the spectrum of snoring 

ranging from simple snoring, loud habitual snoring with breathing pauses, 

progressing on to sleep apnoea, daytime somnolence and dysfunction. From the mid- 

1980s, there has been a surge of research interest in SIIB with extensive published 

literature on various aspects of the condition. 

1.3 Pathophysiology and Pathogenesis of Snoring: 

Sleep-disordered breathing has a spectrum of severity that ranges from partial 

narrowing of the upper airways that manifests as loud snoring to almost complete 

collapse of the airways manifested by hypopnoea, and total collapse and obstruction 

resulting in apnoea. 

Snoring is an  audible sound during sleep involving upper airway dynamics. It  is 

produced by the vibration of structures of the upper airway, turbulent airflow and 

alteration in the structure and properties of the upper airways (from the 

nasopharynx to the laryngopharynx). The sound produced varies in intensity and 

quality depending on the time of the night, the position of the body, the anatomical 

structure of the individual's nose and throat, the rate of airflow and fluctuating 

pressure differentials between atmospheric and intrathoracic pressures (Hoffstein, 

V. 1996). 



Snoring results from intermittent obstruction a t  various levels of the upper airway. 

At the level of the uvula, collapse may occur due to posterior movement of the uvula. 

At the tongue base, pharyngeal wall collapse may occur laterally, circumferentially, 

or in the anteroposterior direction. (Naughton, M.T. 2002) The epiglottis may also 

close over the trachea resulting in limitation of airflow. Recent studies on snoring 

sounds indicate that snoring occurs during inspiration and expiration, rather than 

only during inspiration as  was thought previously (Hoffstein,V. 1996). Accordingly, 

the intensity and tone of snoring can vary depending on the site and mode of airway 

collapse (Aldrich, M.S. 2000). 

The use of radiological imaging techniques has demonstrated a variety of 

abnormalities of upper airway anatomy (Anderson, L. e t  al. 1991; Bradley, T.D. et  al. 

1986; Green, D.E. e t  al. 1991). The large majority of studies indicate that non- 

apnoeic snorers exhibit differences in craniofacial morphology and airway area a t  

several locations along the pharyngeal airway. Researchers have emphasized on the 

heterogeneity of the upper airway as  an important factor in the pathogenesis of 

upper airway occlusion (complete or partial) during sleep that explains the multiple 

sites where collapse can occur (Kuna, S.T. 1991). 

Basically, upper airway occlusion during sleep occurs as  a result of an  imbalance 

between the collapsing and dilating mechanisms a t  the level of the pharynx. 

Contrary to earlier thinking that snoring results from a local abnormality of the 
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