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Excessive daytime sleepiness (EDS) is one of the major clinical presentations of obstructive sleep
apnoea (OSA) affecting 18% of the world population. There are multiple factors that stimulate daytime
sleepiness. EDS is one of the least understood symptoms and the majority of people remain un-
diagnosed in society. EDS increases in the geriatric population due to multiple factors such as obesity,
various medical conditions as well as mental and emotional stress. People have EDS even more in de-
veloped countries due to the increased elderly population in the past few decades. EDS is one of the
leading causes of impaired quality of life and motor vehicle crashes. The United States alone accounts
for 2.4 to 3.9 million commercial drivers who are likely to have OSA and most remain undiagnosed. Ac-
cording to multiple independent studies, the risk of motor vehicle accidents was increased among
those with untreated OSA. To reduce long-term complications and improve the quality of life, factors
influencing EDS need to be identified. Multiple methods are available for screening and identifying
the cause of EDS in an individual with OSA. One of the most effective tools for diagnosing OSA is a good
questionnaire; and a polysomnography test. The main purpose of this study is to gain a clear under-

standing of factors influencing EDS, thus enabling clinicians to treat individuals in a timely manner.

Copyright © 2022, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Daytime sleepiness and obesity are growing concerns in today’s
world. There are multiple factors that influence daytime sleepiness in
individuals with obstructive sleep apnoea (OSA). The prevalence of
daytime sleepiness in the community is as high as 18% as evaluated
with the Epworth Sleepiness Scale (ESS).l_3 Global prevalence of
sleep apnoea (apnoea-hypopnoea index [AHI] > 5 events per h) va-
ries between 711 million and 961 million and is one of the leading
causes of daytime sleepiness. Up to 30% of older people globally
experience excessive daytime sleepiness (EDS).4 Using American
Academy of Sleep Medicine (AASM) scoring criteria, and an estimated
272 million to 458 million people have moderate to severe sleep
apnea (AHI > 15 events per h).5 Obesity has been increasing in recent
years especially in the developed world. If recent trends continue, an
estimated 38% of the world’s adult population will be overweight and
another 20% will be obese by the end of 2030.° Obesity is one of the
important factors for OSA. The prevalence of OSA in an adult popula-
tion is about 3% to 7% in adult men and 2% to 5% in adult women.”
This review will elaborate on some of the most common influencing
factors of EDS in OSA individuals.

2. Influencing factors of excessive daytime sleepiness

Excessive daytime sleepiness is a personal and medical burden to
the community. EDS is one of the common presentations of OSA. As-
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sessment of EDS is done using an open ESS questionnaire to estimate
the severity of daytime sleepiness. The ESS ranges from 0 (indicating
no daytime sleepiness) to 3 for (high chance of daytime sleepiness),
with a maximum score of 24 (see Table 1).8 In 2004, Udaya Seneviratne
et al. conducted a study among 195 clinically diagnosed OSA pa-
tients, in which clinical symptoms of EDS were present in 87.2%.°

3. Obesity

Obesity is a precursor of many diseases including 0SA.2% It out-
weighs other conditions such as upper airway abnormalities, cra-
niofacial phenotype, and genetics.11 Symptoms of EDS in a patient
with OSA commonly include being overweight.lz'13 Fat deposition is
usually around the upper respiratory tract and abdomen leading to
hypoxia. Hypoxia is a major contributor to atherosclerosis, leading to
cardiovascular disease.'* Hypersomnolence is associated with obe-
sity even in the absence of sleep-disorder breathing.ls'16 Overnight
sleep monitoring in severely obese patients shows AHI > 10/h, which
indicates OSA,'” and severity increases with a slight gain of weight.18
OSA severity will decline through a change in lifestyle, weight loss,
surgical or medical intervention.’®2! A randomized control trial
proved that weight loss over a period of 1 to 2 years will significantly
lower the severity of OSA in the long-term by reducing AHI score.2224
An increase in neck and waist circumference has been specifically
correlated to OSA.2>%7 Although alteration in functional control of
the upper airway is through neurochemical pathways,28 increase in
the neck circumference due to fat deposition will further lead to nar-
rowing and collapse of the upper airway; however, no correlation
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Patient questionnaire for rating excessive daytime sleepiness using the Epworth Sleepiness Scale.

Patient Health Questionnaire:
Excessive Daytime Sleepiness

0 = No chance of dozing off

2 = Moderate chance of dozing off

1 = Slight chance of dozing off
3 = High chance of dozing off

Rate the chance that you will doze off in the following:

Sitting and reading

Watching television

Sitting inactive in a public place (e.g., in a theatre, during a meeting)
As a passenger in a car riding for an hour without breaks

Lying down in the afternoon when circumstance permits

Sitting and talking someone

Sitting quietly after lunch without alcohol

In a car while stopped for a minute in traffic

Add above for total score

Less than 8: indicates reported normal daytime alertness
8 to 11: indicates mild sleepiness

12 to 15: indicates moderate sleepiness

16 to 24: indicates severe sleepiness

Note: you need to discuss your sleepiness with your doctor if you scored higher than 12 on this sleepiness test; regularly fall asleep in class, church
meetings; or have ever fallen asleep while driving. Treatment options exist to help alleviate your daytime sleepiness. You should never drive when
excessively sleepy - sleepiness is a serious contributing risk factor in many motor vehicle accidents.

Adapted with permission from the American Academy of Sleep Medicine, and Johns MW. A new method for measuring daytime sleepiness: the Epworth

Sleepiness Scale. Sleep. 1991;14(6):541.

was found between the fat pad and OSA severity.zg’30 Sutherland K.
conducted research on middle-aged obese men with moderate to
severe OSA on a 24-week weight loss program. Sutherland found
that weight loss increases the velopharyngeal airway resulting in a
drop in sleep apnoea. Caudal traction is another cause of upper re-
spiratory collapse due to excess fat deposition around the chest and
abdomen.?! Daniel L. piloted research on 15 obese (body mass in-
dex:345+1.1 kg/mz) male obstructive sleep apnoea patients aged
50 years (apnoea-hypopnea index: 58.1 + 6.8 events/h) over a pe-
riod of 2.6 years and showed that central obesity is the cause of cau-
dal traction leading to upper airway collapse. A recent study showed
that upper respiratory collapse in females is mainly due to the depo-
sition of fat around the neck whereas in males it is around the abdo-
men.32 A study piloted by Liala S. that included 60 men and 36
women demonstrated that localized obesity was responsible for up-
per airway collapse in males whereas it was neck fat in females. Ag-
ing influences central obesity, a major contributor to insulin resis-
tance and metabolic disorder.>3

4. Morphology of head and neck

Anatomical variation of the face and cranium is another crucial
factor in the pathogenesis of 0SA.3435 p meta-analysis done by Bala
C.N. supports the relationship between OSA and craniofacial defor-
mity. Craniofacial includes mandible, maxilla, cranial base, hyoid bone,
and head position including soft tissue morphology, which decides the
morphology of the airway. Any abnormalities among these structures
may lead to narrowing of the upper respiratory airway. Anatomical
variants may be due to genetic factors, ethnicity, congenital abnor-
mality due to folic acid deficiency during pregnancy, and the environ-
ment. Research conducted by Sutherland and Villaneuva showed that
every ethnicity has a typical physical appearance including head and
neck. Craniofacial skeletal restriction in Asians, overweight in African
Americans, and bony and soft tissue abnormalities in Caucasians are
triggering factors in OSA development.lo'36

5. Gender

OSA is more prevalent in the geriatric population compared

with young adults.” 0SA is predominant in men.?’ Sah et al. found
the male/female ratio was 5:1 and Quintana-Gallego E, in a study
total of 1166 people, found the male/female ratio was 4.9:1. A pos-
sible explanation for this is hormonal influence on upper airway
muscle and collapsibility, distribution of body fat in the different
gender, and anatomical variation and function of the pharyngeal
muscle.?” Incidence of OSA is minimal in pre-menopausal due to
hormonal protection.15 Bixler E. conducted a study in two phases
including 13,219 women and 5105 men aged 20-100 years that
showed a significant risk of OSA among menopausal women. In
2008, Young T. piloted research on sleep-disordered breathing (SDB)
among 1522 individuals, which showed high mortality in SDB pa-
tients. The role of hormones was imprecise, as gender differences
remain the same in the eIderIy.38 According to Hader C., elderly
males aged above 65 showed all types of apnoea more often than
women. According to Franklin et al.’s study, 50% of women aged
20-70 years have 0SA.*% In addition, compared with men, women
with OSA shows more signs of hypertension and obesity than day-
time sleepiness.

6. Age

The chance of developing OSA increases with growing age (ge-
riatric population) irrespective of other risk factors such as over-
weight.“'42 A study piloted by Timo et al. on patients (1090) with
AHI > 5 found that the incidence of OSA increases to 60 years of age
then gradually drops or remains the same. A cohort study (random-
ized sample of 16,583) piloted by Bixler E.O. showed young individu-
als (age < 30 years) and old-aged groups (age > 75 years) have higher
EDS.*® Cooke JR conducted research suggesting that the geriatric
have a decreased ability to sleep, which leads to an increase in day-
time sleepiness.44

7. Smoking

Smoking is another risk factor for OSA. Several cross-sectional
studies revealed a strong association between smoking and snoring
or sleep apnoea.45 A study conducted by Krishnan V. revealed that
smoking increases the severity of OSA through alteration in sleep
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architecture, upper airway neuromuscular function, and upper air-
way inflammation. Philips et al. studied 484 individuals aged from
14—84 years (99 school going children and 385 adults from a random
sample of 1000 completed a small survey), which revealed cigarette
smokers have symptoms like EDS.*®

8. Alcohol

It is well established that alcohol diminishes motor function es-
pecially in the upper respiratory tract. A systemic review and meta-
analysis by Kolla B.P. of 14 eligible studies (n = 422) found a sig-
nificant increase in AHI after alcohol intake (weighted mean differ-
ences [WMD] =2.33; 95% Cl = 1.41 to 3.25, 12 = 62%) and significant
decline in mean Spo, (WMD =-0.60; 95% Cl =-0.72 t0 -0.49, 12 = 0%).
Thus, alcohol is a modifiable risk factor for the development of
0SA.*” Research done by Chakravorty et al. during 2007-2008 (n =
2919) showed that an increased probability of daytime sleepiness
was predicted by declined log drinks per day [OR = 0.74 (95% ClI,
0.58-0.95)], a decreased log drinking frequency [0.90 (95% ClI, 0.83—
0.98)], and lower sleep duration [OR = 0.75 (95% Cl, 0.67-0.84)].
Therefore, alcohol use influences daytime sleepiness.48

9. Internet overuse

The growing use of the internet and its easy availability makes
many people addicted to it. An enormous amount of time is spent on
web browsing, leading to sleep deficit and increasing the possibility
of daytime sleepiness.49 Research conducted by Singh et al. using a
web-based questionnaire (www.surveymonkey.com) with 1782 in-
dividuals aged between 18-64 years asked about sleep-related
symptoms and found that a significant relationship existed between
internet overuse and EDS.*°

10. Sleep deficit

Sleep deficit is very common and increasing in recent years due
to medical iliness or non-medical problems. A systematic review and
meta-analysis that included 26 studies involving 4684 participants by
Guang et al. revealed that sleep disturbance due to medical illness
can be treated with gabapentin in adults.’® Non-medical problems
such as stress, caffeine overuse, unhealthy lifestyle (internet over-
use) may also cause sleep disturbance. Insufficient sleep is common
in school-going children, which leads to EDS and decreased school
performance.51 A research study conducted on 12 men (aged 63 to
86) and 12 women (ages 63 to 82) by Carskadon M.A. shows that
fragmented sleep during the night has significant influence on day-
time well-being and sleepiness in elderly individuals.®? It also
showed sleep deficit increases with age and is a leading cause of
EDS. A study by Stepnowsky et al. showed that in men aged between
16 and 83, total sleep time reduced on average by 27 minutes per de-
cade from mid-life until the eighth decade. This sleep deficit makes
elderly people sleepy during the daytime.53

11. Co-morbid medical conditions

Depression may be a possible cause of excessive daytime sleepi-
ness.”* Slater G. conducted a study that revealed there were several
risk factors for excessive daytime sleepiness including depression,
obesity, extremes of age, and insufficient sleep. Type 2 diabetes
mellitus or syndrome of diabetes mellitus can be common problems
that coexist with sleep disorders.>>°® According to Jacobsen et al.,
people with a score greater than 13 on the ESS had a significantly

lower (3%) oxygen saturation index and a notably lower Spo, during
sleep (p < 0.05). Moreover, patients with severe OSA had symptoms
of depression and EDS.>® Individuals with EDS and OSA should be
evaluated for depression. Chronic illnesses such as cardiovascular
disease and diabetes mellitus are common in the geriatric group and
increase with age. Research done by Sahdeo et al. showed that pre-
valence of chronic illness increased in the elderly. Chronic illness
associated with sleep disorders leads to EDS.>’

12. Conclusion

Daytime sleepiness is highly prevalent in the general population
and poses mounting concerns for global health, especially in elderly
people. An increase in the prevalence of daytime sleepiness will in-
crease with growing age, medical conditions such as OSA, and in-
fluencing factors described above. The current studies on EDS will
allow us to understand the disease in-depth and assist the physician
in diagnosis and timely treatment.
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