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Abstract: Obstructive sleep apnoea(OSA) is a common but under reported disease, especially of the obese 

population. The resulting apneic and hypopneic events during sleep result in sympathetic activation
1-4

 which 

even persists during the day
5
 and lead to various complications, especially in the cardiovascular system. A lot of 

emphasis is laid on the AHI values demonstrating linearity between elevated AHI and likelihood of adverse 

effects. However AHI does not capture significant aspects such as degree of oxygen desaturation, nocturnal 

hypoventilation or associated sleep disturbance. In our study we look at the degree of oxygen desaturation with 

rising AHI values. This observational study was conducted on patients presenting to the OPD of Sir Sunder Lal 

Hospital with symptoms of sleep disordered breathing. 50 patients were included in the study between june 2015 

and june 2016. 
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I. Introduction 
There are important changes in ventilation during sleep. During NREM sleep, ventilation declines. 

Ventilation in REM sleep is also consistently less than that in wakefulness.
6
 

The decrease in ventilation in NREM is largely due to increase in upper airway resistance
7
, which 

increases progressively from stage N1 TO N3. During REM sleep, pharyngeal muscle activity is shut down via 

sleep specific motor inhibition 
8
 which further predisposes at risk individuals to OSA. Moreover during there is 

loss of the central wakefulness ventilatory drive. Consequent to the decrease in ventilation there is a decrease in 

PaO2 and increase in PaCO2 in the blood. In healthy individuals the PaO2 does not fall to a level where 

significant desaturations occur. However in patients with low functional residual capacity as a result of obesity 

or intrinsic lung diseases, the drops in PaO2 will be greater. 

 

II. Objective 
To evaluate the effect of severity of obstructive sleep apnea (and increasing AHI) on the degree of oxygen 

desaturation during episodes of apnea and hypopnea. 

 

III. Material And Methods 
This study was conducted in the chest ward of department of Tuberculosis and Respiratory Diseases, 

Sir Sunderlal Hospital, Institute of Medical Sciences, Banaras Hindu University, Varanasi, India from June 2015 

to June 2016. 50 obese subjects (BMI≥30) were selected for the purpose of study and categorized into having 

moderate or severe OSA on the basis of their Apnea Hypopnea Indices (AHI) after a full night type 1 

polysomnography. Baseline oxygen saturation was measured by means of a portable pulse oximeter on the night 

of study before commencing the study and the falls in oxygen saturation was observed during the 

polysomnography from the epochs of the polysomnography recordings.  

 

Inclusion criteria 
1. Age 20 and over, with symptoms suggestive of sleep disordered breathing. 

2. Patients as well as attendants willing to give informed consent. 

3. Patients ready to undergo sleep study (PSG). 
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Exclusion criteria:  
1. Unstable medical or psychiatric conditions that would interfere with the demands of the study. Example 

include unstable congestive heart failure, neuromuscular diseases, cancer, and renal failure 

2. Chronic respiratory failure or insufficiency with suspected or known neuromuscular diseases, moderate or 

severe COPD or other pulmonary disorders, or participants qualifying for oxygen therapy (arterial 

saturation 88% for more than five minutes.) 

3. Consumption of ethanol more than 4 nights per week (CAGE criteria) 

4. Use of recreational drug within the past 12 months. 

5. Woman who are pregnant or currently lactating. 

6. Patients with mild form of OSA and other sleep disordered breathings. 

 

IV. Observations 
50 subjects of moderate to severe sleep apnea participated in this study. Mean age was 52.6years. 

 

The age distribution amongst the subjects is depicted in the following bar diagram. 

 

 
 

 

Sex distribution among subjects in the study is depicted below: 

 

 
  



Effect Of Severity Of OSA On Oxygen Saturation: An Observational Study… 

DOI: 10.9790/0853-1703155963                                 www.iosrjournals.org                                             61 | Page 

Distribution of AHI amongst the patients was as flows: (moderate and severe) 

 
                                   

Of the total 50 subjects included in the study,18 fell in the moderate criteria of OSA with AHI in the range of 

16-30, while 32 subjects were of severe OSA with AHI>30. 

 

 

After polysomnography the distribution of lowest SpO₂ among the two AHI groups was as follows: 

 
            AHI SPO2 

<80 81-85 86-90 >90 

16-30 0 5 10 3 

>30 6 15 9 2 
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Mean (lowest) SpO₂ attained in the two groups: 

 

 
  

The mean lowest SpO₂ in the moderate OSA group was 87.5% while that in the severe OSA group was 80.5%. 

Statistical analysis was done using SPSS Software. The two groups were compared using student t test which 

showed a statistically significant difference in the lowest SpO2 attained between the two groups with a p value 

of 0.023. 

 

A negative correlation was seen between increasing AHI values and the lowest nocturnal SpO2 attained among 

the subjects as shown below. 

 

 
 

V. Discussion 
Obstructive sleep apnea is a common yet under-recognized condition especially of the obese 

population. The persence of apneas and hypoponeas with associated hypoxemia and oxygen desaturation is a 

known fact in the disorder with various mechanisms operating in conjunction for the same viz the collapse of 

upper airway with reduction of its intraluminal diameter and increase of upper airway resistance,
9,10

 neural 

modulation of upper airway patency
11-18

, reduction of wakefulness ventilatory drive and altered ventilatory 

response during sleep
19-22

. The hypoxemia may lead to excess sumpathetic activation and the myriad of 

consequent adverse effects. 
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In our study there was a progressive drop in lowest oxygen saturation during sleep as the AHI 

increased from moderate to severe levels with lowest SpO2 in the moderate AHI group being 87.5% and in the 

severe AHI group being 80.5% with a significant difference (p value of 0.023) 

The findings were in conjunction with previous studies of Wael Alkhiary et al in 2015 and Renata 

Trimer et al 2016 who found similar findings of lower oxygen saturations and higher desaturation indices in 

patients with severe obstructive sleep apnea. 

 

VI. Conclusion 
This study highlights the effects of increasing AHI, not only on the sleep architecture and quality but 

also on the level of hypoxemia that the patient may attain which may lead to a cascade of adverse effects due to 

the sympathyhetic system stimulation in response to it. 
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