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Abstract: Background: Obstructive sleep apnea (OSA), the most important and treatable form of sleep disordered breathing 

is common in significant proportion of general population, and also in pregnant women. Method: our study including 1000 

population based study and was question wear based. During the periods of apnea there is fall in oxygen saturation because of 

collapse of upper airways. In pregnant females, this process I.e. exaggerated by hormonal influence. Result: There is 

significant literature demonstrating adverse effects of maternal and fetal outcome, and, treatment of OSA has demonstrated 

remarkable improvement in the maternal and fetal well being. Conclusion: So keeping public health in view, the article 

emphasizes basic concepts addressing this issue and management strategies for better maternal and fetal outcome. 
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1. Introduction 

Sleep disordered breathing (SDB) includes snoring, upper 

airway resistance syndrome, respiratory effort related 

arousals, obstructive sleep apnea and hypopnea syndrome. 

These disorders represent continuum of SDB, with snoring at 

one end and obstructive sleep apnea (OSA) at the other [1]. 

SDB is overall an under-estimated entity with lot of 

associated clinical disorders of public health importance. To 

understand the forthcoming description one should have 

basic knowledge of the subject to know the spectrum of 

adverse consequences. 

Obstructive sleep apnea – hypopnea syndrome is 

characterized by recurrent episodes of upper airway collapse, 

fall of posterior portion of tongue musculature, leading to 

initially partial obstruction to airflow called hypopnea. As per 

the latest American Academy of Sleep Medicine Scoring 

Manual published [1] in 2007, hypopnea is defined as a > 

30% reduction in airflow associated with > 4% drop in 

baseline arterial oxygen saturation or, alternately, a > 50% 

reduction in airflow associated with a > 3% desaturation or 

associated with arousal. Respiratory effort-related arousal 

(RERA) is the sequence of breaths lasting at least 10 seconds 

characterized by increasing respiratory effort leading to 

arousal from sleep that does not meet criteria of apnea or 

hypopnea. RERA’s suggest the presence of upper airway 

resistance syndrome. The average number of apneas and 

hypopneas per hour of sleep is called apnea – hypopnea 

index (AHI) and the information is obtained from the 

overnight polysomnography (sleep study). OSA-hypopnea 

syndrome is diagnosed when a patient has clinical picture 

with an AHI >5 events per hour, and the AHI > 30 

events/hour suggests very severe OSA. The usual symptoms 

of OSA include day time somnolence, morning headaches, 

non-refreshing sleep, impaired concentration, fatigue, 

personality changes and overall deteriorated quality of life. 

There are several comorbid illnesses associated with OSA 

like hypertension, variety of cardiovascular consequences 

including cardiac arrhythmias, myocardial infarction, and 

sudden cardiac death. There are several modalities of 

treatment including weight reduction, improving sleep 

hygiene, oral appliances, variety of surgical procedures in 

case of mechanical obstruction like tonsillectomy, 

radioablation of tongue and correction of craniofacial 

abnormalities. However, treatment with positive airway 

pressure is the gold standard of treatment [3-5]. Normal 
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pregnancy is associated with changes in the sleep pattern and 

architecture starting in the first trimester, attributed to 

increased levels of female sex hormones (estrogen and 

progesterone) and to several physiological phenomenon that 

occur in pregnancy, and effect normal sleep-wake pattern 

(Table 1) like nausea, vomiting, increased urinary frequency, 

heart burn and discomfort caused by fetal movements [6-9]. 

1.1. Prevalence of OSA in Pregnancy 

The overall prevalence of OSA is estimated to be 5% to 

6% among the women of reproductive age,
2
 however, its 

exact prevalence in pregnant women is not known in view of 

lack of large sample studies addressing this issue. Sleep 

apnea during pregnancy was first reported by Joel-Cohen and 

Sohoenfeld in 1978, and until the turn of twentieth century, 

the literature about sleep disordered breathing during 

pregnancy consisted largely of case reports. [10, 11]. Many 

studies are questionnaire-based, [12, 13] including our study 

of 1000 population showing overall prevalence of 13.4%.
14

 

Although snoring is the most common symptom of OSA, it is 

less specific than other symptoms like witnessed apneas, 

choking sensations and arousals during sleep [12, 15] and 

have main limitation of lacking of polysomnographic 

confirmation of sleep apnea. In future, large sample 

population studies with polysomnographic confirmation of 

OSA are expected to come, and overall prevalence figures 

may become more clear. 

1.2. Impact of Pregnancy on Sleep Apnea 

Obstructive sleep apnea (OSA) may develop in women 

with pregnancy itself as risk factor or may worsen the 

severity of pre-existing OSA with potential adverse maternal 

and fetal outcomes. [16]. Physiological changes of pregnancy 

including progressive weight gain and upward displacement 

of the diaphragm may predispose women to OSA. Estrogen 

and progesterone levels increase significantly during the 

course of pregnancy. Estrogen induces hyperemia, 

nasopharyngeal mucosal edema, and vasomotor rhinitis
 
[17, 

18] leading to narrowing of upper airways with increased 

resistance to airflow. Additionally, nasal obstruction, 

especially chronic nasal congestion is an independent risk 

factor for SDB in general adult population.
 
[19]. Hence it is 

evident that upper airway congestion secondary to estrogen-

mediated mechanisms, allergies or physiologic hypervolemia 

of pregnancy may increase the risk of SDB in pregnant 

women. Reduced upper airway dimensions, which is a risk 

factor for SDB, has been demonstrated among women in the 

third trimester of pregnancy
 

[20]. There is increased 

diaphragmatic effort leading to greater suction pressure at the 

level of upper airway that can potentiate upper airway 

collapse. Because of reduction of functional residual 

capacity, the caudal traction on trachea and pharynx exerted 

by lung inflation decreases, thereby enhancing collapsiability 

of the pharynx. In addition, there is increased small airway 

closure at lung volumes greater than functional residual 

capacity, especially in late pregnancy [21, 22]. All of these 

changes can lead to a reduction in maternal oxygen reserves. 

Episodes of apnea and hypopnea coupled with low maternal 

oxygen reserves can increase the risk of maternal hypoxemia 

and compromised oxygen delivery to the fetus. Frequency of 

central apneas may also be augmented by the increased stage 

1 of sleep and sleep fragmentation that happens in late 

pregnancy [16, 23]. 

1.3. Sleep Disordered Breathing Related Adverse 

Pregnancy Outcomes 

There are several published reports indicating that 

snoring and SDB during pregnancy is associated with 

adverse maternal fetal outcomes including pregnancy 

induced hypertension and low birth weight babies. This 

relationship of complications is not well elucidate again, 

because of lack of large sample prospective studies 

addressing this issue.
 
[7, 21]. Pregnancy causes anatomic, 

physiologic and endocrinologic changes including 

narrowing of upper respiratory tract, which increases risk of 

OSA or worsens pre-existing sleep apnea.
 

[21, 24]. 

Postulation about the association of SDB with gestational 

hypertension is based on the fact that OSA is an 

independent risk factor for hypertension. In a study 

conducted by Franklin and co-workers involving 502 

pregnant women, it was found that incidence of 

hypertension and fetal growth retardation was significantly 

higher in pregnant women with habitual snoring compared 

to non-snores.
 
[13]. It has been speculated that intermittent 

maternal hypoxia induced by SDB could cause placental 

ischemia, triggering oxidative stress and endothelial 

activations [21, 25]. Repetitive episodes of obstructive 

respiratory events may lead to maternal hypoxemia and 

peripheral vasoconstriction resulting in maternal 

hypertension and reduced placental delivery to the fetus. 

These mechanisms suggest a relationship of sleep apnea 

with intrauterine growth retardation
 

[16]. Most of the 

previous studies are limited by small size samples and 

absence of polysomnographic evidence of OSA resulting in 

inconsistent results. Recent evidence supports the role of 

endothelial dysfunction in the development of eclampsia. 

Studies have demonstrated reduced antioxidant capacity 

and increased lipid peroxidation - features of inflammatory 

activation that mediates vascular damage of placenta. Pre-

eclampsia has been associated with increased activation of 

sympathetic system and increased risk of cardiovascular 

disease and worsening of cardiovascular complications of 

OSA [26, 27]. 

Prolonged intermittent maternal hypoxia during OSA 

causes fetal heart rate decelerations, decreased fetal breathing 

movements and eventually fetal growth retardation [28]. 

Intra-uterine growth retardation as a consequence of OSA has 

been demonstrated by several other studies as well [29, 30]. 

Apart from growth retardation and low birth weight, studies 

have demonstrated OSA in pregnancy associated with 

preterm birth,
 
[31] small for gestational age,

 
[32] cesarean 

section,
 
[33] and low APGAR scores [34]. 
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2. Evaluation of OSA During Pregnancy 

The diagnosis of sleep disorders, especially OSA in 

pregnant women needs a sound sleep history including 

various questionnaires like Epworth Sleepiness Score and 

Berlin questionnaire.
35

 Pien and Schwab
21

 have proposed that 

pregnant women with excessive day time sleepiness, loud 

snoring and witnessed apneas should be evaluated for OSA 

with overnight polysomnography (strength of 

recommendation, C). The excessive day time sleepiness 

should not be explained by simple insufficient sleep caused 

by other stresses created by pregnancy. Santiago and co-

workers
 
[6] stressed that the indication for polysomnography 

in pregnant women should be expanded to include those 

women with hypertension, previous babies with unexplained 

intra-uterine growth restriction, hypersomnia or insomnia 

associated with snoring or obesity (strength of 

recommendation, C). Sleep studies among pregnant women 

can be performed in a manner similar to those performed 

among non-pregnant women, and there are several studies 

demonstrated successfully performed nocturnal 

polysomnograms in pregnant women without difficulty [36, 

37]. 

Treatment of OSA during Pregnancy 

Efforts to treat SDB/OSA are of paramount importance 

during pregnancy keeping in view the possible adverse effect 

on pregnancy outcome and fetal health. All pregnant women 

should follow conservative measures like avoidance of 

excessive weight gain, sleeping in lateral position and 

restraining use of sedatives and alcohol. Treatment guidelines 

for pregnant women with OSA are similar to that of general 

population because data in pregnant women are yet limited.
24

 

Oral appliances are impractical during pregnancy in view of 

multiple sessions needed during a short period of time for 

optimization of therapy, however, it may be an option among 

patients who cannot tolerate continuous positive airway 

pressure (CPAP) device. CPAP is the standard treatment for 

OSA among general population (strength of 

recommendation, A) indicated for moderate (AHI, 15-30 

events/hour) to severe (AHI >30 events/ hour) OSA among 

general population [38]. 

Pien and Schwab
 
[39] have recommended that pregnant 

women with severe OSA (AHI > 30 events/hour), mild to 

moderate OSA (AHI, 5-30 events/ hour) with clinical 

symptoms, or, recurrent oxyhemoglobin desaturation <90% 

should receive treatment (strength of recommendation, C). 

CPAP therapy has been shown to improve cardiac output 

while reducing total peripheral resistance in patients with 

pre-eclampsia [40]. No adverse events have been reported 

among pregnant women with OSA who were treated with 

nasal CPAP therapy.
 
[30, 31, 41, 42]. In pregnant women 

with pre-existing OSA, symptom recurrence should be 

assessed, especially if there is excess weight gain or 

gestational hypertension, and a repeat polysomnogram or 

titration of CPAP pressure is indicated if insufficient 

treatment is suspected (strength of recommendation, C) [39]. 

3. Postpartum Management 

Based on the expert opinion
 

[39] (strength of 

recommendation, C), the following recommendations need to 

be followed at present: 

1) Postpartum withdrawal of CPAP therapy with follow up 

for symptom recurrence can be attempted in mild to 

moderate pregnancy associated sleep apnea. If 

symptoms recur, a repeat polysomnogram to assess the 

baseline AHI is indicated. 

2) For severe pregnancy-associated sleep apneas, therapy 

should be continued and, when weight returns to 10-

15% of baseline, a repeat polysomnogram should be 

obtained to establish baseline AHI and any need for 

continued therapy. 

3) Patients with pre-existing OSA can safely return to pre-

pregnancy therapy when their weight returns to 10-15% 

of baseline with close follow up for symptom recurrence. 

4) All women with gestational sleep apnea should be 

monitored closely for symptom recurrence in 

subsequent pregnancies. 

4. Future Recommendations 

Based upon the above mentioned factors, and several 

studies supporting the fact of occurrence of obstructive sleep 

apnea in pregnancy with potential of adverse fetal outcome, 

sleep evaluation should be made for all pregnant women in 

the interest of better maternal and fetal health. 

Table 1. Sleep disturbances in pregnancy. 

Subjective 

1) Increased sleep duration 

2) Increased awakening 

3) Insomnia 

4) Arousals 

5) Daytime sleepiness 

6) Daily naps 

Objective 

1) Increased total sleep time (first trimester) 

2) Decreased sleep efficiency 

3) Decreased stage 3 and 4 (N3) of non-REM sleep 

4) Increased stage 1 of non-REM sleep 

5) Increased wake time after sleep onset 

6) Decreased total sleep time (third trimester) 
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