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Factors Influencing Sleep in Pregnancy 

Adapted from:  Sahota PK, Jain SS, Dhand R.  Sleep disorders in pregnancy. Curr Opin Pulm Med. 2003 Nov;9(6):477-83. 

Estrogen effects, 

Hypervolemia of pregnancy 

Progesterone effects 

Fluid shifts? 



Sleep Complaints in Pregnancy 

• Sleep questionnaires administered in early pregnancy (6-20 weeks) and in 

late 3rd trimester (28-40 weeks) 

Facco et al., Obstetrics & Gynecology 2010 
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Change in Self-Reported Total Sleep Time  

During Pregnancy 

Hedman, Sleep Medicine 2002 

Pre to T1 T1 to T2 T2 to T3 T3 to Post 

n=325 



Pilkington, S. British J of Anesthesia 1995 

Hatched bars:  12 weeks GA 

Solid bars: 38 weeks GA 
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                     MALLAMPATI GRADE  

Mallampati Grade Increases As Pregnancy Progresses 



Upper Airway Size in Pregnancy 

Acoustic reflectometry: 

 

OPJ: Oropharyngeal junction 

Izci et al., ERJ 2006 



Nocturnal Fluid Shifts and Sleep Apnea 

Kasai, Circulation 2012 



Symptoms of Sleep-Disordered Breathing (SDB) 

 in Men vs. Women 

 

• Women are 2-3x less likely to report symptoms of snoring, gasping and 

apnea compared to men (adjusted for RDI) 

 

 

Symptom Odds Ratio 

Loud Snoring 1.8 

Snoring disturbs others 2.4 

Snorts/gasps 1.9 

Redline et al., AJRCCM 1994  

Young et al., Arch Int Med1996 



Pien G et al., Sleep 2005 

Symptoms of OSA Increase Over the Course of Pregnancy 



 

• Prospective cohort of 10,037 nulliparous women with singleton 

gestations across 8 sites 

• Sleep Disordered Breathing substudy recruited 3,702 women to 

undergo objective level 3 home sleep studies (Sept 2013):  

– Visit 1:  6-15 weeks GA 

– Visit 2:  22-31 weeks GA 

 



Facco et al., Obstetrics & Gynecology 2017 



Different Scoring Criteria and AHI  

Cut-offs Affect Prevalence 

 

Prospective healthy cohort of 3rd trimester women (n=234) using Chicago scoring criteria 

Pamidi et al., Thorax 2016 



Relationship between Symptoms and  

PSG-based Diagnosis of SDB in Pregnancy 

Pamidi et al., Thorax 2016 



Screening for SDB in Pregnancy 

Tantrakul, JCSM 2015 

 

• Questionnaires of sleepiness (Epworth sleepiness scale; ESS) are not 

sensitive or specific  for SDB, likely due to the high prevalence of 

daytime sleepiness (up to 65% of pregnant women in the third 

trimester)  

• the Berlin Questionnaire has moderate sensitivity (pooled 0.66) and 

specificity (pooled 0.63) for predicting SDB 

• STOP-Bang has the best specificity (0.85) in the third trimester but has 

poor sensitivity at only 0.53 



Performance of ESS and Berlin in Screening for OSA in 

Pregnancy 

Frequent snoring (> 3x/wk) and AHI 

> 5:   OR 4.4  

 

4 variable prediction:   

pre-pregnancy BMI, age, chronic 

hypertension (15 points) and frequent 

snoring (15 points)  AUC 0.85.   

 

A score of 75 (upper left corner) gave 

a SN 86% and SP of 74% 

Facco, Journal of Clinical Sleep Med 2012 



Pregnancy is Characterized by  

“milder” OSA 

Pien et al., Thorax 2014 



Flow-limitation occurs ~70% of time in  

preeclampsia patients 

Edwards, AJRCCM 2000 

 

-RDI in this group was 

less than 10/hr 



Edwards N., Sleep 2005 

Sleep Apnea Risk Decreases Postnatally 

Antenatal 

Postnatal 



What is the optimal diagnostic tool?  

• 20-30% of pregnant women snore by the 3rd trimester 

• No standardized way to assess snoring  

• 4 million pregnancies/year (US) and 500,000 pregnancies/year 

(Canada) 

• Large diagnostic burden to use level I or II type testing routinely 

• Should we include assessments of flow limitation? 

• Type III testing? 



Level III Study 

-Convenient, in-home testing 

-However, unable to detect hypopneas 

with arousals 



SDB in Pregnancy and Health Outcomes 





Champagne et al.,  ERJ 2009 



Adjusted pooled OR 





 

• ~55 million pregnancy-related hospital discharges using 1998-2009 annual data from the 

Nationwide Inpatient Sample (NIS) 

• Used ICD-9-CM codes to identify maternal-fetal  complications and diagnosis of OSA 

• OSA significantly associated with complications, including GDM 

Adjusted for obesity 

Adjusted for comorbidities 





Izci-balserak B, Pien GW.  The relationship and potential mechanistic pathways between sleep disturbances and maternal hyperglycemia.  Curr Diab 

Rep. 2014 Feb;14(2):459.  

Potential Causal Pathways Linking Maternal Sleep-Disordered Breathing and 

Gestational Diabetes and Gestational Hypertension/Pre-eclampsia 



Maternal, placental, fetal factors 

IUGR 

Perinatal Effects: 
Mortality 
Perinatal depression 
Hypoglycemia 
Hypothermia 
RDS 
Infection 
Pulm HTN 

Childhood Effects: 
Poor growth 
Neurologic sequelae 
SIDS (?) 

Adult Effects: 
HTN 
Type 2 DM 
CAD 

Metabolic & 

Vascular changes 

Altered Gene 

expression 

Decreased cell 

number 

Imbalance of cell 

types 

Alteration of 

cell/tissue/growth 

Adapted from: Drodsky D., J of Intensive Care Med 2004 



Maternal SDB and Low Infant Birth Weight 

Pamidi S, Pinto LM, Marc I, Benedetti A, Schwartzman K, Kimoff RJ. Maternal sleep-disordered breathing and adverse pregnancy outcomes:  a systematic 

review and metaanalysis.  Am J Obstet Gynecol.  2014 Jan;210(1):52. 



Cases = RDI ≥ 5 
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AHI>10, OR 2.65 (1.2, 6.1), pvalue 0.02 



Animal Studies 

  pups of rats exposed to 

intermittent hypoxia 

 

☐ pups of rats in room air 

during gestation 

Gozal et al., AJRCCM 2003 

Iqbal et al., AJOG 2013 



Carbonic Anhydrase IX (Tissue Hypoxia Marker) 

Ravishanker et al., Pediatric and Dev Pathology 2016 

Fetoplacental Hypoxia 



Treatment Options 

• Lack of RCTs 

• CPAP – lower compliance? 

–  milder OSA   

–  inability to lie supine 

–  nasal rhinitis/congestion 

• Role for alternatives to therapy:  oral appliances? 

 



Pre-eclampsia 

patients treated with 

auto-PAP 



Maternal SDB and Fetal Activity 

Blyton et al., Sleep 2013 

REM sleep 

NREM sleep 



Future Research Directions 

• Comparing ambulatory vs. level I/II studies against health outcomes 

• Role of biomarkers and screening in targeting high risk women; at 

what stage of pregnancy should OSA testing occur? 

• Mechanisms of SDB in pregnancy 

• Natural history of SDB in females (pre- and post- pregnancy) 

• Randomized-controlled trials 

– CPAP and oral appliances 



Baseline 

Evaluation  
Clinic Visit 1 (GDM 

diagnosis)  

-Armband x 7d 

Home Sleep Study 
-Sleep questionnaires 

~6-8 weeks CPAP 

Treatment Initiation 
Clinic Visit 2  

-Initiate CPAP or Placebo 

-CGM x 3days 

-Armband x 7d 

-Download CBG 

Week 2 Therapy  
Clinic Visit 3  

-CPAP/Placebo Adherence 

-Sleep questionnaires 

-Download CBG 

Week 4 Therapy Clinic Visit 4  

-CPAP/Placebo Adherence 

-CGM x 3days 

-Armband x 7d 

-Download CBG 

Week 6 Therapy  
Clinic Visit 5  

-CPAP/Placebo Adherence 

-CGM x 3days (optional) 

-Sleep questionnaires 

-Download CBG 

Week 8 Therapy* Clinic Visit 6  

-CPAP/Placebo Adherence 

-Sleep questionnaires 

-Download CBG 

Randomize 1:1 

~6-8 weeks Nasal Dilator Strip (Placebo) 

* Possible only if participant has not delivered; If continuous glucose monitoring (CGM) not available on any visits, the most recent downloaded capillary blood glucose (CBG) measurements will be used as 

surrogate measures of glycemia 

Estimated Weeks of Pregnancy 

      30           31      32                           34                        36                            38                     40       

Postnatal (3 mos) 
Clinic Visit 7 

-Re-assess SDB and glucose 

intolerance with follow-up sleep study 

and oral glucose tolerance test 

Delivery 

Postpartum 
                

Effectiveness of CPAP for Improving Glucose Control in Gestational Diabetes –  

A Pilot RCT 



Oral Appliances in Pregnancy 

Léa Drouin-Gagné, Nelly Huynh, Sushmita Pamidi, John Kimoff 
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