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ABSTRACT

Snoring has been a common habit of many of them irrespective of age, sex and may or may
not depict a chronic problem. Snoring is caused by inadequate space for the tongue in the
back of the throat and poor muscle tone in the muscles of tongue and throat, long soft palate
and uvula. Snoring is a result of partial collapse of the upper respiratory tract during sleep
causing a noisy breathing. Whatever be the cause of snoring, the type of sound varies and the
effects are also comparable. Primary snoring is a loud inspiratory sound without episodes of
apnea. This is caused by turbulence in the air flow causing narrowed nasopharyngeal and
oropharyngeal spacing. Another type is a habitual snore caused by upper airway obstruction
with increased respiratory effort. These episodes may occur every night or once a week and
irrespective of any body position. Snoring may often be associated with a sleep disorder
called obstructive sleep apnea (OSA).The underlying mechanisms explained in this
association between OSA and CAD are constant oxidative stress and sympathetic activation
and changes in intra thoracic pressure, endothelial damage with activation of coagulation
factors and platelets. Animal studies reported that IH mediated inflammation and damage is
an important factor that mediates development of pre-atherosclerotic lesions. The most
common and popular nonsurgical interventional therapy towards OSA is the mandibular
repositioning device, tongue retaining devices and Continuous positive airways pressure and
some surgical interventions are useful.

INTRODUCTION

Snoring is a harsh and a hoarse sound caused by vibration of tissues around
the throat when a person is breathing in his sleep. Snoring has been a common
habit of many of them irrespective of age, sex and may or may not depict a
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chronic problem.(Website, no date a) This habit of snhoring may be
predisposing due to changes in lifestyle changes, obesity , genetic factors,
pregnancy, nasal congestion, allergies, deformities like deviated nasal septum,
even sleeping positions, habits like alcohol, smoking and intake of certain
drugs and medications. (Website, no date a, Website, no date b)

SNORING AND ASSOCIATED DISORDERS

Snore is caused by inadequate space for the tongue in the back of the throat
and poor muscle tone in the muscles of tongue and throat, long soft palate and
uvula. This is common in people who are obese and suffer from
cardiovascular problems. Due to inadequate breathing, there is improper
oxygenation to the brain and other tissues. This indirectly increases the surge
of cortisone, adrenaline, noradrenaline and other hormones. This hormonal
surge can further exacerbate damage to brain and heart, thus triggering heart
attacks, fibrillations of the heart, stroke and even death.(Website, no date c)

Snoring may not only be a bed time annoyance, but poses the risk for many
disorders in the body. OSA being the common type of sleep apnea occurs
when the pharyngeal muscles intermittently relax and blocks the upper airway.
OSA causes respiratory gasps, dry mouth with head ache and irritability in the
mornings, but loud snore is a common sign of OSA (Website, no date c,
Website, no date d)

SNORING AND OSA

Snoring is a result of partial collapse of the upper respiratory tract during sleep
causing a noisy breathing. Snoring may often be associated with a sleep
disorder called obstructive sleep apnea (OSA). It is not a condition that every
snorer is supposed to have. OSA is characterized by loud snoring in between
periods of paused breaths when sleeping at night. A person who is witnessed
to have snoring with OSA would develop paused breathing during his sleep,
gasping for breath at night, restless sleep at night, excessive day time sleeping,
chest pain in the morning, high blood pressure, inability to concentrate, poor
attention and behavioural problems.

Snoring is a sign that increases the risk of diabetes mellitus, hypertension,
stroke, heart attack and other cardiovascular problems. A study investigated by
the Radiological society of North America worked on the association of OSA
and snoring with cardiovascular risk. They observed that left ventricular
dysfunction is more common and rarely right ventricular dysfunction in
women compared to men.

Another study conducted among participants of UK Biobank and MRI of the
heart and cardiac tissues were done. The participants were categorized as
participants with OSA,; participants self reported as snorers; participants not
affected by OSA or snoring. The study observed that there was an increase in
left ventricular mass caused by left ventricular hypertrophy. (Website, no date
e)

Another study investigated the association between snoring and hypertension
irrespective of having OSA. The participants were assessed for one night
polysomnographic sleep parameters and assessment of apnea and snoring.
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After they woke up, they were assessed for their resting blood pressure every
15 mins. Hypertensive state with BP >140/90 mmHg was strongly associated
with snoring and apnea. The study concluded that snoring was a vigorous
predictor of hypertension.(Website, no date e; Khazaie et al., 2019)

Individuals with OSA and snoring have reported to suffer from medical
problems and Ischemic heart disease which happens to be the main diagnostic
index of OS(Svensson et al., 2008; Sadeghniiat-Haghighi et al., 2015; Baguet
etal., 2016) .

A study by Baguet conducted on 169 patients reported that the habit of snoring
was greatly associated with increased diameter of the root of diameter among
hypertensive patients. (Baguet et al., 2006)

OSA is also observed as a cause of secondary hypertension that is associated
with potential tissue damage in all the organs. The resultant hypertension
caused by acute autonomic and haemodynamic changes produces repeated
arousal and intermittent hypoxia during sleep. OSA also predisposes to
imbalance to autonomic nervous systems characterized by overaction of
sympathetic system with exaggerated baroreflex mechanisms and vascular
dysfunction . These changes are due to oxidative stress and inflammatory
response.(Deleanu et al., 2014)(Cano-Pumarega et al., 2011; Deleanu et al.,
2014)

Snoring also happens to be an important indicator of poor health, increased
body weight and behavioural problems as well. Studies in children also
associated OSA with sleep apnoea syndrome. Children affected with OSA
increased the developed hypertension and cardiovascular problems (Cano-
Pumarega et al., 2011; Weber et al., 2012; Deleanu et al., 2014)

Another observational study investigated on the aspect that frequent snoring is
a predictor of stroke and coronary artery disease (CAD) among 42,244
women. The participants were post menopausal women who self reported on
snoring habits were confirmed on diagnosis for CAD, Myocardial infarction
and ischemic stroke. Results claimed that frequent snoring is associated with
95% incidence of CHD, 95% stroke, 95% of CVD in women. Thus they
concluded that snoring acts as an important risk factor to develop ischemic
diseases of the brain and heart. (Website, no date )

It has also been demonstrated by previ

ous research finding that habitual snoring is greatly associated with obesity
and higher BMI. Thus may be one of the factors that associate with
cardiovascular risk in women. Also the fact that hormonal support offered by
estrogen becomes very much reduced after menopause among older female
population (Leineweber et al., 2003)

Another explanation supporting this association is that Snoring may induce
atherosclerosis of the arteries. The upper airway resistance and vibrations felt
in the pharyngeal wall may result in endothelial dysfunction and
atherosclerosis of carotid arteries in animal models like rabbits. And that
heavy frequent snoring also causes increased thickness if tunica intima and
plaque deposition on the carotid arteries and its bifurcation (Leineweber et al.,
2003; Lee et al., 2008; Cho et al., 2011)
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ASSOCIATION BETWEEN OSA AND CARDIOVASCULAR HEATH
According to Filipinos, snoring happens to be a sign of good quality of a deep
sleep. But, instead people who snore are profound to develop many disorders.
Snore during sleep pauses breathing for some time due to airway collapse and
prevents air entry into the lungs. This pause of breaths can increase for more
than 30 times per hour, so that it predisposes to cardiovascular heart disease.
(Website, no date g)

A study conducted by researchers among participants who were male with age
above 46 years frequent snorers who experienced apnea and respiratory
choking and systolic BP 130-150mm Hg and diastolic BP 80-100 mmHg.
They used a Modified Berlin Snoring Inventory and BP determination to
determine the characteristics of post wake up. Results found that a significant
difference in disturbance after post wake up with an increase in diastolic BP
and a feeling of tiredness.(Masa, 2019)

Another review explains that cases of sudden death after sleep have been
reported as untreated sleep apnea prone to develop arrhythmias. This risk of
arrhythmias is generally associated with snoring and hypertension as per
previous research reports. Sleep apnea is a very important risk factor of
hypertension. The systolic blood pressure increases at the end apnea and
diastolic pressure increases during apnea. The resultant hypoxaemia being
greater , greater the systolic and diastolic blood pressure.(Website, no date h)
The deprivation of oxygen occurs each pause breath. This breath holding
gradually increases from 10 secs and progresses to 20 to 30 seconds. Each
episode repeats several times, that is about 20 to 100 times per hour for the
whole night and each cycle is accompanied by respiratory gasps.(Gangwisch
etal., 2014)

A review study explained that OSA increased the risk of coronary artery
disease (CAD), stroke and heart failure. Such patients when treated with
continuous positive airway pressure improves cardiac functions like good left
ventricular function, decreases the BP and decreases the platelet activation.
The underlying mechanisms explained in this association between OSA and
CAD are constant oxidative stress and sympathetic activation and changes in
intra thoracic pressure, endothelial damage with activation of coagulation
factors and platelets.(Jean-Louis et al., 2008; Gangwisch et al., 2014)

OSA leads to cardiovascular disease through many possible mechanisms
called pathobiological triggering factors in cardio pulmonary haemodynamics.
These factors are sleep fragmentation, intermittent hypoxia and intermittent
swings in the intra thoracic pressures. Intermittent hypoxia (IH) is common in
OSA due to repetitive desaturation and oxygenation caused by paused breaths
during sleep. (Kent, Ryan and McNicholas, 2011). Animal studies reported
that IH mediated inflammation and damage is an important factor that
mediates development of pre-atherosclerotic lesions (Levy et al., 2013)

Intermittent hypoxia generates sympathetic activation and enhances

endothelial dysfunction and develops atherosclerosis and hypertension. The
attributed cause of this IH is dysfunction of adipose tissue and increased risk
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of type -2 Diabetes mellitus.(Kent, McNicholas and Ryan, 2015)). IH
increases oxidative stress and raises the production of reactive oxygen species,
thus producing atherosclerosis and endothelial dysfunction (Lavie and Lavie,
2009)

Thus patients with known OSA who are receiving Continuous Positive
Airways pressure have substantially good oxygen delivery at night and if
CPAP is discontinued there was significant elevation of BP in the early
mornings. (Turnbull et al., 2019)

NATURAL DEFECTS IN UPPER RESPIRATORY AIRWAY
Anatomically pharynx is considered as the common site of airway obstruction
because it lacks bony and cartilaginous support. (Ayappa and Rapoport, 2003;
Jones et al., 2013; Turnbull et al., 2019) . Mechanical factors like compliance
and lung volume, body position, surface- adhesiveness and fluid elasticity of
mucosa, vascular tone of blood vessels and neural factors like sympathetic and
parasympathetic response of the airways contribute to affect the patency and
collapsing tendency of the airways. But the common sites of obstruction are
retropalatal (100% obstruction), retroglossal (50% obstruction) and
hypopharngeal regions (10% obstruction) (Hudgel et al., 1998; Isono, Tanaka
and Nishino, 2003)

OTHER CAUSES OF SNORING

In OSA , snoring seems to follow a cycle with loud snore followed by
periods of silence. This alternatively opens the airway to let the breath in .
This loud snore that opens the airway to resume the breath is called a
resuscitative snort” (Liam , 1999). Obstruction to the airway like shrinkage of
air passage in bronchial asthma, anatomical deviations caused by tumor, large
adenoids or tonsils or a large uvula and polyps can also produce a snore.
(Pataka and Riha, 2013)

TYPES OF SNORE

Whatever be the cause of snore, the type of sound varies and the effects are
also comparable. Primary snoring is a loud aspiratory sound without episodes
of apnea. This is caused by turbulency in the air flow caused narrowed
nasopharyngeal and oropharyngeal spacing. (Bradley & Floras, 2009).
Another type is a habitual snore caused by upper airway obstruction with
increased respiratory effort. these episodes may occur every night or once a
week and irrespective of any body position. (Young, Finn and Palta, 2001;
Pataka and Riha, 2013)(Stoohs and Guilleminault, 1991)

COMPLICATIONSOF SNORING HABITS

Although snoring poses a risk of cardiovascular problems and stroke, it also
influences the other organ systems as well. The short term effects of snore
may be intermittent hypoxemia, and hypercapnia and sleep fragmentation and
arousals. The-long-term complications of snore are more related to respiratory
and cerebrovascular and cardiovascular diseases. People with sleep apnea
always keep the mouth and throat open and contents of stomach regurgitate
into the esophagus, so they are bound to develop heart burn or
gastroesophageal reflux disease and Polycystic-Ovary Syndrome. Snoring
affects the quality of sleep. This develops head ache, irritability, mental

1623


https://paperpile.com/c/3HPrfe/xOpL
https://paperpile.com/c/3HPrfe/o13U
https://paperpile.com/c/3HPrfe/o13U
https://paperpile.com/c/3HPrfe/o13U
https://paperpile.com/c/3HPrfe/2C8M
https://paperpile.com/c/3HPrfe/2C8M
https://paperpile.com/c/3HPrfe/2C8M
https://paperpile.com/c/3HPrfe/2C8M
https://paperpile.com/c/3HPrfe/2C8M
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/2C8M+7zgk+U0Cs
https://paperpile.com/c/3HPrfe/W9An+YHcb
https://paperpile.com/c/3HPrfe/W9An+YHcb
https://paperpile.com/c/3HPrfe/W9An+YHcb
https://paperpile.com/c/3HPrfe/W9An+YHcb
https://paperpile.com/c/3HPrfe/W9An+YHcb
https://paperpile.com/c/3HPrfe/W9An+YHcb
https://paperpile.com/c/3HPrfe/8T2V
https://paperpile.com/c/3HPrfe/8T2V+diDx
https://paperpile.com/c/3HPrfe/8T2V+diDx
https://paperpile.com/c/3HPrfe/8T2V+diDx
https://paperpile.com/c/3HPrfe/8T2V+diDx

COMPETITIVE STRATEGY MODEL AND ITS IMPACT ON MICRO BUSINESS UNITOF LOCAL DEVELOPMENT BANKSIN JAWA PJAEE, 17 (7) (2020)

confusions and mental depression (Website, no date i, Website, no date ).
Snoring also serves to indicate disorders like pre-eclampsia and foetal-growth-
restriction. (Franklin et al., 2000)..Obstructed breathing caused by snore
associated with sleep apnoea can also pose respiratory failure and cor
pulmonale during day time. (‘Griffin, Liam, (born 9 March 1973), Vice
Chairman, Addison Lee Ltd, since 2015°, 2015)Disturbances to spouse at
sleep have also led to severe marital conflicts in personal life and even
divorce.

Studies also observed that snorers could be able to generate more negative
inspiratory pressures, prolong inspiratory time and limit the respiratory air
flow. These respiratory changes are pathological exaggerations that occur
during sleep. It has also been observed that snoring becomes in the early night
sleep and becomes worse in slow wave sleep but rare during REM
sleep.(Skatrud and Dempsey, 1985; Perez-Padilla et al., 1987; Stoohs and
Guilleminault, 1991)

GENDER DIFFERENCES IN SNORE

The prevalence of snoring tend to increase with age and peaks about in the age
group of 50-60 years. The incidence is such that habitual snoring is common
in 25% women and 46% male and the trend seems to increase from 30 -70 yrs
in a study conducted in Spain. In the UK, the incidence is that 33.6% of
females and 47.7% of males are habitual snorers. This percentage increased in
about 97% in patients with sleep apnoea. (Whyte et al., 1989)

Men are prone to have snoring habit compared to women. Men have
genetically narrower airways and that can cause unpleasant snore at night
time. The air passage getting more narrower, the more the reduction of oxygen
flow to the lungs and this creates a vibration around the tissues of the throat.
The frequency of alcohol intake can also promote the tendency to snore.
Females also have the habit of snoring because weight gain caused by
hormonal imbalance, expanded blood vessels around nasal cavity during
pregnancy, relaxation of laryngeal muscles after too much exhaustion, reduced
muscle tone around the throat after menopause (Website, no date k)

Excessive day time sleepiness is the effect of post snoring on the next day.
Other effects of post snore are dry mouth, dry throat, fatigue and memory
deficits, poor attention and concentration. The disruption of circadian rhythm
in turn increases the risk of vascular changes, risk of cardiovascular disease,
stroke and congestive heart disease. (Website, no date 1)

NATURAL SOLUTIONS FOR SNORE

Some of the natural solutions and life style changes that can be opted for
prevent snoring during sleep. Change in the position of sleep — side lying can
be the best position. Supine position can cause the soft palate and base of
tongue to fall back on the throat, producing this crowing sound called snore.
Weight gain around neck squeezes the internal diameter of throat and alcohol
intake decreases the resting tone of muscles around throat, thus triggering
snore. So, a proper weight control can prevent such complication. Cleanliness
around the bed can prevent snore as the allergens around bed can cause snore
(Website, no date |, Website, no date m)
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NON SURGICAL INTERVENTIONS

The most common and popular nonsurgical interventional therapy towards
OSA is the mandibular repositioning device (MRD). Studies who profoundly
used MRD with apnea hypopnea index 10 showed a significant improvement
with index 8 to 6 and the proportion of snores became relatively less from
28% to 9% (O’Sullivan).But compared to CPAPs, MRDs seems to be less
effective and greater side effects like bite change, dental pain and
temporomandibular joint and myofascial pains. Tongue retaining devices also
work similar to MRDs by holding the anterior part of the tongue forward.
Nasal CPAP are 100% most effective in this therapy which is observed to
reduce the number of snores from 154 to 3 per hour. (Johnston et al, 2001).
Pioneering surgeries like uvulopalatopharyngoplasty (UPPP) and laser assisted
uvulopalatoplasty can also help as treatment of OSA (Diana Starovoytova et
al, 2008)

CONCLUSION

Snoring being a common problem faced by many people irrespective of age,
sex and may depict a chronic problem in the body. An inadequate breathing
during a snore are caused by episodes of apnea. This may result from poor
muscle tone of the muscles around the throat. The intermittent hypoxia causes
potential damage to the brain and heart and produces a threat to stroke,
coronary artery disease, hypertension, early morning headache, irritability,
confusion etc. So this problem should be given utmost consideration and seek
medical help. Use of non surgical appliances can serve to reduce the tendency
to snore , but side effects still prevail.
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