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ABSTRACT
Purpose: To study the impact of nasal continuous positive airway pressure (nCPAP) on excessive daytime
sleepiness in obstructive sleep apnea patients (OSA). Method: Patient’s data were collected through direct
patient interview and polysomnographic reports. Excessive daytime sleepiness (EDS) was assessed by using
Epworth Sleepiness Scale (ESS) at baseline and after six months of nCPAP treatment. Results: This prospective
study was conducted from August 2008 to June 2012. A total of 141patients were diagnosed as OSA based on
Apnea Hypopnea Index. The study group (n=141) was further categorized based on AHI as Mild, Moderate and
Severe. AHI 17.71% (31) had mild OSA (AHI 5-14.9), 33.14% (24) had moderate (AHI 15-29.9 Events/hour)
and 49.14% (86) were found to have severe OSA (AHI≥30). Evaluation of demographic data revealed that
among the 141 patients, 121 were male (85.81%) and 20 were female (14.48%) and the mean age was
51.82±11.77 years. The mean ESS Score for mild OSA, moderate OSA, and severe obstructive sleep apnea
groups were 8.13±1.78, 13.45±3.14, 15.48±5.22 respectively. The ESS score was significantly higher in severe
obstructive sleep apnea patients as compared to mild and moderate OSA. ESS scores at baseline were
12.48±3.12 and after nCPAP treatment were 6.42±2.92. Significantly improved after 6 months of nCPAP
treatment. Conclusion: Nasal CPAP reduces daytime sleepiness, resulting in an increased daytime activity.
Subjective sleepiness was also (Excessive daytime sleepiness) significantly improved after 6 months of nCPAP
treatment.
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INTRODUCTION
Sleep disorders are the most common medical complaints in our society, which contributes to thousands of
lost workdays, decreased vitality and productivity, threatening accidents, and even fatalities. One of the most
common and serious sleep disorders is Obstructive Sleep Apnea (OSA). While this disorder goes undiagnosed
in many adults, it has been estimated that OSA affects approximately 2% to 4%, respectively, of the adult
population of the world (1). Obstructive sleep apnea (OSA) is one of the common disorders of excessive
daytime somnolence. In cross-sectional studies, the minimum prevalence of OSA among adult men is about one
per cent. Prevalence is highest among men aged 40-65 years (2). Excessive daytime sleepiness is the principle
symptom and the patient usually feels that he or she has been asleep all night but wakes up unrefreshed. Bed
partners report loud snoring in all body positions and will often have noticed multiple breathing pauses. Other
features include difficulty with concentration, impaired cognitive function and work performance, depression,
irritability, nocturia and other features (3). Although narrowing of the human upper airway is the primary event
in OSA, the occurrence of oxyhemoglobin desaturation during the abnormal respiratory event is dependent on
several other factors (4).
METHODOLOGY
Study Design And Duration
A prospective longitudinal study was conducted from August 2008 to June 2012 at the Interventional
Pulmonology and Sleep Medicine Department, Kovai Medical Center and Hospital, Coimbatore, India.
Inclusion criteria
Male and Female patients with excessive daytime sleepiness, loud snoring, air way obstruction,
breathlessness, and who had never been treated for Obstructive Sleep Apnea (OSA) before were included in the
study.
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Exclusion criteria
Patients who did not undergo the polysomnography were excluded. Patients who had pure or mainly central
sleep apneas, co-morbidities, terminal illness and pediatrics were excluded from the study.
Patients and predictive factors
Apnea Hypopnea Index is measured as the number of apnea and hypopnea cessation events occurring in one
hour and is denoted as events/hour. A total of 182 subjects underwent polysomnography and subjects with apnea
hypopnea index ≥5 (AHI) are considered as OSA and AHI<5 are non OSA. In the study, we found that out of
182 subjects, 141 subjects had obstructive sleep apnea and 41 subjects were non OSA. Patient’s data were
collected through direct patient interview and polysomnographic reports. Excessive daytime sleepiness (EDS)
was assessed by using Epworth Sleepiness Scale (ESS) at baseline and after six months of nCPAP treatment.
Polysomnography- Sleep Study
All enrolled subjects underwent an overnight sleep study, which was started at 10 pm and ended at 6 am the
next day with the use of a computerized polysomnogram system (Somnologica). The surface electrodes were
applied using standard techniques and following signals electrooculogram (right & left): submental
electromyogram, and anterior tibialis electromyogram additionally, EEG and heart rate were recorded
simultaneously. Snoring was recorded by a microphone placed at the jugular vein, and airflow was recorded by
combined oronasal thermistors, and arterial oxyhemoglobin saturation was recorded by a finger pulse oximeter.
Thoracic cage and abdominal motion were recorded by inductive plethysmography.
Statistical Analysis
Data were analyzed using statistical software (SPSS version 12.0). Results were expressed as percentages,
mean ± standard deviation. The data was analyzed using paired‘t’ test for baseline and review (nCPAP
treatment). Values of p<0.05 were considered statistically significant.
RESULTS
This prospective study was conducted from August 2008 to June 2012. A total of 141patients were diagnosed
as OSA based on Apnea Hypopnea Index. From the polysomnography study the Apnea Hypopnea Index (AHI)
values for each patient were obtained. The study subjects with Apnea Hypopnea Index (AHI) <5 were taken as
Non Obstructive Sleep Apnea (OSA) and those AHI≥5 were considered as the OSA patients. The study group
(n=141) was further categorized based on AHI as Mild, Moderate and Severe AHI 17.71% (31) had mild OSA
(AHI 5-14.9), 33.14% (58) had moderate (AHI 15-29.9 Events/hour) and 49.14% (86) were found to have
severe OSA (AHI≥30). Average AHI of each patient was as below, Mild OSA 10.09±2.65 Events/hour,
Moderate OSA 21.48±4.40 Events/hour and Severe OSA 59.16±22.14 Events/hour. Evaluation of demographic
data revealed that among the 141 patients, 120 were male (85.81%) and 20 were female (14.48%). The study
identified predominance of the disease in males. Increased airway collapsibility in males may be one of the most
significant factors in explaining the higher prevalence of OSAS in males (5). The mean age of total population
was 51.82±11.77 years. The mean age of males and females were 53.22±10.12 and 50.42±13.42 respectively.
The mean values of oxygen desaturation events for the study population was 28.87±18.87 / hour and values for
mild, moderate and severe group were 19.22±19.32/hour, 19.29±11.23/hour and 48.12±26.06/hour respectively.
Epworth Sleepiness Scale (ESS) was applied to total population to assess the excessive daytime sleepiness.
The excessive daytime sleepiness score was evaluated for each patient and the mean ESS Score for mild OSA,
moderate OSA, and severe obstructive sleep apnea groups were 8.13±1.78, 13.45±3.14, 15.48±5.22
respectively. The ESS score was significantly higher in severe obstructive sleep apnea patients (p=0.01) as
compared to mild and moderate OSA. Among study population significant differences were observed in all the
groups that is mild, moderate and severe (p<0.05). The results stated that, there is a strong association between
AHI and ESS (p<0.05). ESS scores at baseline were 12.48±3.12 and after nCPAP treatment were 6.42±2.92
(Figure: 1) ESS-Score mean difference 6.06 significantly improved after 6 months of nCPAP treatment.
Significant differences in ESS scores were observed before and after nCPAP treatment (p<0.05).
DISCUSSION
Obstructive sleep apnea is a particularly significant cause of excessive daytime sleepiness. An Epworth
sleepiness scale (ESS) score of greater than 10, suggests significant daytime sleepiness (6, 7). Excessive
daytime sleepiness remains the main indication for CPAP treatment in OSA (8). Cardiovascular benefits are
thought to result from therapy as well. In the present study, the average ESS score was 12.48±3.12. Heather M
Engleman et al reported that mean ESS score in OSA patients was 12.00 at baseline and showed a substantial
reduction in subjective sleepiness with CPAP therapy (9). Studies reported that improvements in symptoms and
daytime function for patients with mild Sleep Apnea Hypopnea Syndrome treated with nCPAP (10). Many
studies have reported that ESS score (>10) are very high in OSA patients (11-13). The presence of excessive
daytime sleepiness is common in severely obese subjects (14,15). However, it is not always a characteristic in
patients of OSA (16). Nocturnal hypoxemia was an important factor related for the presence of daytime
sleepiness (17-19) the microarousal index appeared to be most important determining factor. While in other
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studies it was related to sleep fragmentation (20-22). Marie-Jose Dealberto reported in their study that daytime
sleepiness was associated with oxygen tension (23). In this study significant improvement of subjective
sleepiness and cognitive function occured among those on CPAP treatment. In the present study, we have
confirmed that oxidative stress is increased in patients with severe OSA 48.12±26.06 events/hour and that the
severity of OSA was significantly correlated with oxidative stress. It was observed that OSA patients had poor
nocturnal oxygenation, which made them prone to excessive daytime sleepiness. From this, it was concurred
that EDS is strongly associated with oxygen desaturation events which may trigger hypoxia and hypercapnia.
The hypoxia and subsequent reoxygenation, repeated many times during the night, causes change in reperfusion,
with free radical production and oxidative stress which is now considered as major contributor to cardiovascular
disease. Daytime sleepiness affects the patients’ and their partners quality of life and there is a high rate of
comorbid anxiety and depression in such patients (24, 25). Previous studies report that CPAP has beneficial
effects on excessive daytime sleepiness, self-reported functioning and well-being of OSA patients (8, 9, 24, 25).
Calar et al studied that ESS score after 8 weeks of nCPAP treatment showed a significant decrease (26). In our
study too, the ESS scores are significantly reduced (P<0.05) after 6 months of nCPAP treatment and similar to
that of previous study.
CONCLUSION
Nasal CPAP reduces daytime sleepiness, resulting in an increased daytime activity. Subjective sleepiness was
also (ESS-Score) significantly improved after 6 months of nCPAP treatment.
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Figure:1 ESS scores at baseline and after nCPAP therapy
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