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ABSTRACT
Obstructive sleep apnea is one of the most common sleeping disorders. Difficulty in breathing
occurs during sleep with a ‘frequent phase’ in the heartbeat. Several previous research has
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concluded that OSA can increase the risk of memory problems. For example, dementia and
Alzheimer’s diseases. Alzheimer's diseases. It is one of the highly prevalent conditions.
Cognitive impairment occurs due to endothelial dysfunction. A number of population based
studies have shown that obstructive sleep apnea is most common in men than women and it is
concluded that there are several pathophysiological differences to explain men are more prone to
the disease than women. The aim of the article is to impart knowledge and awareness about
obstructive sleep apnea and it’s an association with memory and cognitive skills.The study is to
create knowledge and awareness about the obstructive sleep apnea. So a set of questionnaires is
prepared which helps to provoke thoughts among young, adult, and aged male populations. The
data are collected in the online portal and the statistical test is done using SPSS.As a result of the
questionnaire knowledge and awareness have been given among male populations to maintain
their cognitive and memory skills. Most of them are already aware of sleep apnea and more
awareness is created by this article.

Key words: Obstructive sleep apnea, Alzheimer’s disease, cognitive memory, male, awareness,
sleep apnea syndrome.

INTRODUCTION

Obstructive sleep apnea is one of the most common sleeping disorders. It is characterized by
intermittent complete and partial air wave collapse, resulting in frequent episodes of apnea and
hypopnea. (Young, Skatrud and Peppard, 2004),(Ephros, Madani and Yalamanchili, 2010)
universally, sleep disorders are classified into three syndromes they are central sleep apnea,
obstructive sleep apnea syndrome, and sleep related hypoventilation/hypoxia syndrome(Yaggi,
KlarYaggi and Strohl, 2010) Studies suggest that there are several psychiatric symptoms such as
depression and anxiety are commonly seen.(Andrews and Oei, 2004) it is also associated with an
increase in intrathoracic pressure, hemodynamic disruption, and recurrent brain arousal with
sleep fragmentation and cycles of hypoxia. (Farley et al., 2006) studies suggest that these are the
relationship between obstructive sleep apnea and Alzheimer’s disease. Both of these disorders
are highly prevalent in older people and are frequently seen together.(Emamianet al., 2016)
unfortunately, obstructive sleep apnea may further increase the risk of already existing
Alzheimer’s disease.(Shiota et al., 2013) finally according to study animal and human
independently supports an interdependent relationship between obstructive sleep apnea and
Alzheimer’s diseases and a deleterious effect of OSA in cognition, (Gao et al., 2013) especially
on executive function and attention, may contribute to increasing the level of Alzheimer’s
diseases.(Ancoli-Israel et al., 1991),(Yaffeet al., 2011),(Bubu et al., 2017) OSA can cause
endothelial dysfunction which induces hormonal imbalance and hypoxis as a result of
cognition.(Krysta et al., 2017)

An important parameter within the investigation process of OSA is the Apnea-Hypopnea Index
(AHTI), which represents the amount of apneas and hypopneas per hour of sleep. According to the
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AHl-values, OSA might be categorized into three degrees of severity: mild, moderate and severe.
AHI decreases and approaches normative values (below five), following an appropriate treatment
of OSA

Notwithstanding unnecessary drowsiness, patients with OSA additionally experience
neuropsychological side effects like attention deficits, anxiety, cognitive impairment, depressive
symptoms and other psychological disturbances resulting in social adjustment difficulties.
Patients diagnosed with OSA demonstrate a decline during a wide spectrum of cognitive abilities
including memory, attention, psychomotor speed, executive, verbal and visual-spatial skills.

The treatment for OSA is (CPAP) continuous positive air passage. (Calik, 2016) factors that
increase the vulnerability for the disorder are age, sex, (male) obesity, family history,
menopause, craniofacial abnormality.(Lumeng and Chervin, 2008)Positive airway pressure
(PAP) therapy is the most common form of treatment for moderate and severe obstructive sleep
apnea. To use the PAP system, the patient wears a nasal or full-face mask that delivers
pressurized air to the upper airway, preventing the airway from collapsing during sleep. There
are variations in how and at what level the pressure is delivered, including continuous, bilevel,
and autotitrator systems.

Our team has rich experience in research and we have collaborated with numerous authors over
various topics in the past decade (Arigaet al., 2018; Basha, Ganapathy and Venugopalan, 2018;
Hannah et al., 2018; Hussainyet al., 2018; Jeevanandan and Govindaraju, 2018; Kannan and
Venugopalan, 2018; Kumar and Antony, 2018; Manohar and Sharma, 2018; Menon et al., 2018;
Nandakumar and Nasim, 2018; Nandhini, Babu and Mohanraj, 2018; Ravinthar and
Jayalakshmi, 2018; Seppan, Muhammed, Mohanraj, Lakshmanan, Premavathy, Muthu,
WungmarongShimray, et al., 2018; Teja, Ramesh and Priya, 2018; Duraisamyet al., 2019;
Gheena and Ezhilarasan, 2019; Hema Shree et al., 2019; Rajakeerthi and Ms, 2019; Rajendran et
al., 2019; Sekaret al., 2019; Sharma et al., 2019; Siddique et al., 2019; Janani, Palanivelu and
Sandhya, 2020; Johnson et al., 2020; Jose, Ajitha and Subbaiyan, 2020).

MATERIALS AND METHODS

A set of the questionnaire is prepared which explains and provokes our thought related
obstructive sleep apnea with other disease and a various factor which is usually collected for the
research. The people that are involved in the study are the only male, who mostly reside in
Tamilnadu. The data are collected from about a hundred male and it is a standard randomized
sampling method. Inclusion criteria for the survey. The portion who have the ability to read and
understand English.

The data were collected in google forms and extracted in an excel sheet and the collected data
are analyses using SPSS version 23.0. The type of statistical correlation analysis used was Chi
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square test. These are the salient points covered in the questionnaire like the explanation of
obstructive sleep apnea(Vignesh, Babu and Mohanraj, 2018) and cognition(Bilyukovet al., 2018)
and the relation between OSA and Alzheimer’s disease(Andrade et al., 2018) and behavioral
changes. (Deldin, Phillips and Thomas, 2006)

RESULTS AND DISCUSSION

The first goal of the research article is to create awareness and knowledge about obstructive
sleep apnea associated with memory and cognition. As a result of the survey various questions
are answered and it will be explained briefly (Sekaret al., 2019). From Figure 2 we see that about
70% of the male are already aware of the term obstructive sleep apnea and only 30% have no
idea on OSA, it is not expected(Seppan, Muhammed, Mohanraj, Lakshmanan, Premavathy,
Muthu, Shimray, et al., 2018). According to Figure 3 About three fourth of the male population
who have responded to the question have said the obstructive sleep apnea is a sleeping disorder
which causes rapid breathing during sleep and one-fourth of the population said no.
(Rajagopalan, 2011) Figure 4 shows that there are several causes of Obstructive sleep apnea but
when asked to the people, (Mary, Babu and Mohanraj, 2018) about 44% of the population said
that the reason for OSA is Excess body weight and decreased oxygen supply in the blood, 24%
said that the cause is only excess body weight, 16% of them said that the cause is only decreased
oxygen supply in the blood, and finally 16% of them chose none of the above reasons.(Young,
Peppard and Gottlieb, 2002),(Ip et al., 2001)(Mounika and Yuvarajbabu, 2015). In the previous
article it is concluded that it is a chronic, sleep-related breathing disorder because periodic
narrowing and obstruction of the pharyngeal airway during sleep. (Osman et al., 2018)

Our institution is passionate about high quality evidence based research and has excelled in
various fields ( (Pc, Marimuthu and Devadoss, 2018; Ramesh et al., 2018;
VijayashreePriyadharsini, SmilineGirija and Paramasivam, 2018; Ezhilarasan, Apoorva and
Ashok Vardhan, 2019;Ramaduraiet al., 2019; Sridharan et al., 2019;VijayashreePriyadharsini,
2019; Chandrasekar et al., 2020; Mathew et al., 2020; R et al., 2020; Samuel, 2021)

From figure 5, according to the male population responded to the survey said that 25% said
Central sleep apnea - the brain doesn't send proper signals to the muscles that control your
breathing (Ranasinghe, Yuvaraj Babu and Mohanraj, 2018)and 30% of them said obstructive
sleep apnea - you can breathe normally because of upper airway obstruction remaining 45% of
them don’t know the difference.(Young et al., 2002) Figure 6 Shows that About 72% of the
respondents said that that Obstructive sleep apnea can cause cognitive decline or impairment and
the remaining 28% of them responded OSA does not cause cognitive decline (Kumar, Babu and
Mohanraj, 2018) In a previous research, it is concluded that the prevalence of cognitive
impairment in OSA patients was found to be 58.3%. There were 35(62.5%) patients with
cognitive impairment in the severe OSA group, while the moderate and mild OSA groups had
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17(30.4%) and 4 (7.1%) patients respectively(Preethi, Arjun and Ameer, 2019). Figure 7 shows
About 66% of the respondents said that Obstructive sleep apnea can cause neurological problems
and the remaining 34% of them responded OSA does not cause neurological problems(Yantis
and Neatherlin, 2005). The crude prevalence of high-risk OSA was 47.9% in the cerebrovascular
center, 44.1% in the movement disorders center, 34% in the brain tumor center, 33% in the
epilepsy center, 29.8% in the psychiatry center, and 36.7% overall(Vaughn, 2012). About 64%
of the respondents said that Obstructive sleep apnea can cause Alzheimer’s diseases and the
remaining 36% of them responded that OSA does not cause Alzheimer’s diseases(Ravichandran,
Yuvraj Babu and Mohanraj, 2018). (Figure 8) According to a study, Prevalence of Obstructive
Sleep Apnea in Alzheimer's Disease Patients is 39.1% (Gaeta et al., 2020).

Treatment is one of the most important facts that one should know from the research article so,
when asked the males that what do you think the best treatment for obstructive sleep apnea 43%
of them chose continuous positive airway pressure (CPAP), 43 % of them chose medication and
remaining 14% of them chose to consult a therapist(Tsuda et al., 2016)(Figure 9). When asked
How can | improve my sleep apnea without CPAP about 28% of them responded to do lifestyle
changes like weight loss and exercise, 29% of them responded to use Fitted mouthpieces that
adjust the lower jaw and keep the tongue from blocking the airway and 32% of them to to do
both remaining 11% does not know.(Brostrémet al., 2010)(Figure 10)

A previous literature based study reported that OSA if left untreated it can cause long-term
health consequences including cardiovascular disease, metabolic
disorders,cognitiveimpairment,and depression (Wheaton et al., 2012). In figure 11, when asked
food that induces the obstructive sleep apnea 26% of them said Fruits and vegetables 8% of them
said Low-fat dairy products, 18% of them said Plant-based oils, 6% of them said Whole grains
42% of them said that all of the mentioned products are inducive(Umakanth, Babu and
Mohanraj, 2018), the life expectancy of someone with Obstructive sleep apnea is 8-18 years and
most of them had chosen that.(Stalkrantzet al., 2012) Various studies have shown individuals
under fifty years of age with OSA to have a life expectancy that is reduced by 8 to 18 years.
(Stalkrantzet al., 2012)(Figure 12)Limitations of our survey include a small sample
population.(Pranati, Babu and Ganesh, 2017; Shahzan, Babu and Mohanraj, 2018; Johnson et al.,
2020) Result we obtained is based on online survey responses given by participants. Due to
several issues general consideration and suggestions of participants was not recorded. Doing
surveys with a large population (including different age group people as participants) can give
more insight into errors.(Affshana and Others, 2015) So in future this survey can be done in
small age group people with large numbers of sample population.(Rithanya, Babu and Mohanraj,
2018; Muthukumar and Mohanraj, 2019)
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M voung (16-24)
W Adult (25-44)
W Aged (45-60)

Figure 1: The pie chart shows the percentage of responses according to their age groups
48%(blue) of them are young (16-24 years) 35% (red) of them are Adult (25-44 years) 17%
(green) of them are Aged (45-60 years)

M ves
[ [

Figure 2: The pie chart shows the percentage of responses given by participants of about
awareness of QSA about 70% (Blue) of the male are aware of the term obstructive sleep
apnea and only 30%(red) have no idea on OSA

http://annalsofrscb.ro 1340



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 1335 - 1354
Received 16 February 2021; Accepted 08 March 2021.

mYyes, (rapid breathing dui
sleep
B

Figure 3: The pie chart shows the percentage of responses given by participants asking
OSA is a Sleeping Disorder 70%(Blue) said the obstructive sleep apnea is a sleeping
disorder and 30%(red) of them said that they don't know

E Both

M Excess body weight
Decreased oxygen supply in

.blood

[ none of the above

Figure 4: The pie chart shows the percentage of responses given by participants about the
causes of OSA 44%(blue) of them said Excess body weight and decreased oxygen supply in
the blood, 24%(red) said that the cause is only excess body weight, 16%(green) of them
said that the cause is only decreased oxygen supply in the blood, 16%(orange) of them
chose none of the above reasons.
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Central sleep apnea - brain
o doesn't send proper signals to
the muscles that control your
breathing.
obstructive sleep apnea - you
M cant breathe normally because
of upper airway obstruction.

M| Dont know

Figure 5: The pie chart shows the percentage of responses given by participants about the
difference between CSA and OSA 25%(blue) said Central sleep apnea - the brain doesn’t
send proper signals to the muscles that control your breathing (Ranasinghe, Yuvaraj Babu
and Mohanraj, 2018)and 30%(red) of them said obstructive sleep apnea - you can breathe
normally because of upper airway obstruction remaining 45%: (green) of them don’t know
the difference.(Young et al., 2002)

EvEs
M Mo

Figure 6: The pie chart shows the percentage of responses given by participants about
cause cognitive decline About 72%(blue) of them said Yes 28%(red) of them said No
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Figure 7:The pie chart shows the percentage of responses given by participants about cause
of neurological problems About 66%(blue) said that that Obstructive sleep apnea can cause
neurological problems and the remaining 34%(red) of them responded OSA does not cause

neurological problems.(Yantis and Neatherlin, 2005)

Eves
[ [}

Figure 8: The pie chart shows the percentage of responses given by participants about
cause of alzheimer's disease About 64%(blue) of the respondents said that that Obstructive
sleep apnea can cause Alzheimer’s diseases and the remaining 36%(red) of them
responded OSA does not cause Alzheimer’s diseases
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Continuous positive airway
.pressure (CIEAP)

B Medication
B Consulting a Therapist

Figure 9: The pie chart shows the percentage of responses given by participants about
treatment for obstructive sleep apnea 43%(blue) of them chose continuous positive airway
pressure (CPAP), 43 %(red) of them chose medication and remaining 14%(green) of them
chose to consult a therapist.(Tsuda et al., 2016)

EBeth
Lifestyle changes (weight loss
and exercise)
Fitted mouthpieces that adjust
W the lower jaw and keep the
tongue from blocking the airway
1 Dont know

Figure 10:The pie chart shows they percentage of responses given by participants to
improve sleep apnea without about 28%(red) of them responded to do lifestyle changes like
weight loss and exercise,29%(green) of them responded to use Fitted mouthpieces that
adjust the lower jaw and keep the tongue from blocking the airway and 32%(blue) of them
to to do both remaining 11%/(orange) does not know.
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M Fruits and vegetables
M Low-fat dairy products
H'wWhole grains

O Piant-based oils

Figure 11: The pie chart shows the percentage of responses given by participants about
food induced OSA 26%(red) of them said Fruits and vegetables 8%(green) of them said
Low-fat dairy products, 18%(yellow) of them said Plant-based oils, 6%(orange) of them
said Whole grains 42%(blue) of them said that all of the mentioned products are
inducive.(Umakanth, Babu and Mohanraj, 2018)

Es - 18 years

W:-s years
W1-2years

In Figure 12:The pie chart shows the percentage of responses given by participants about
life expectancy About 55%(blue) of them said 8-18 years, 29%(red) of them said 4-8 years
and 16%(green) of them said 1-2 years.According to the responses collected from the
survey, Awareness and knowledge are given and most of them are already aware of the
obstructive sleep apnea and know the fact earlier itself.
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Figure 13: Bar graph showing the association between age and awareness of Obstructive
sleep apnea among male population. X axis represents the age groups of the participated
male population and the Y axis represents the number of responses. Blue represents that
they are aware and red represents that they are not aware. It shows that most of the males
of young age (16-24) are aware of OSA; followed by adults (25-44); and then aged (45-
60)people. This indicates that younger males are more aware about the obstructive sleep
apnea than adults and the aged male population but was not statistically significant.
Pearsons’s Chi square value=0.569, p=0.752 (p>0.05) indicating statistically not significant.

Bar Chart
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Figure 14: Bar graph shows the association between Age and Cognitive decline. X axis
represents the age groups of the responded male population and Y axis represents the
number of responses. Blue represents that OSA causes Cognitive decline and red
represents that it does not cause cognitive decline. It shows that most of the males of young
age (16-24) responded that OSA causes Cognitive decline; followed by adults (25-44); and
then followed by aged (45-60) people. This indicates that younger males are more aware
about the OSA causing Cognitive decline than adults and the aged male population but was
not statistically significant. Pearsons’s Chi square value- 0.207, p value= 0.902
(p>0.05)hence statistically not significant.
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Figure 15: Bar graph shows the association between Age and Neurological problems. The X
axis represents the age groups of the responded male population and the Y axis represents
the number of responses. Blue represents that OSA causes Neurological problems and red
represents that it does not cause Neurological problems. It shows that most of the males of
young age (16-24) responded that OSA causes neurological problems; followed by adults
(25-44); and then followed by aged (45-60)people. This indicates that younger males are
more aware about the OSA causing Neurological problems than adults and the aged male
population but was not statistically significant. Pearsons’s Chi square value- 2.216, p
value= 0.330 (p>0.05)hence statistically not significant.

http://annalsofrscb.ro 1347



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages. 1335 - 1354
Received 16 February 2021; Accepted 08 March 2021.
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Figure 16: Graph shows the association between Age and whether it causes Alzheimer's
disease. X axis represents the age groups of the responded male population and Y axis
represents the number of responses. Blue represents that OSA causes Alzheimer's disease
and red represents that it does not cause Alzheimer's disease. It shows that most of the
males of young age (16-24) responded that OSA causes Alzheimer’s disease; followed by
adults (25-44); and then followed by aged (45-60) people. This indicates that younger males
are more aware about the OSA causing Alzheimer’s diseases than adults and the aged male
population but was not statistically significant. Pearson's Chi square value- 0.387, p value=
0.824 (p>0.05)hence not significant.

Conclusion

The main purpose of the study is to create awareness and knowledge about obstructive sleep
apnea and their causes among male population of different age groups as it is more common in
males than in females. From the responses we can conclude that most of the young males are
more aware about OSA but not much aware about its consequences on health and day to day life
activities. Also OSA on a long term basis if left untreated can cause cognitive decline, related
neurological problems and Alzheimer's diseases. So considering the growing interest about
obstructive sleep apnea make people conscious and have a lesser chance of causing various
diseases. Thus we conclude that the study created an awareness of OSA and the complications
caused by it, especially on memory and cognition among the targeted population.
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