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                    Abstract

                        Objectives Sleep problems and deprivation are common during pregnancy, particularly in the third trimester. Previous studies are mostly descriptive or focused on specific clinical groups and late pregnancy. We aimed to identify sleep duration trajectories during the pregnancy period, their associated factors, and impact on pregnancy and birth outcomes. Methods We studied 200 women from a mother–child cohort recruited in 2009–2011 from the French general population. We used semi-parametric models to analyze data collected through questionnaires. Results We detected three sleep duration trajectories during pregnancy: short-decreasing (<6.5h/night, 10.8% of the sample), medium-decreasing (6.5-8h/night, 57.6%), and long-increasing (>8h/night, 31.6%) trajectories. Factors associated with the short-decreasing trajectory relative to the medium-decreasing trajectory were older age (odds-ratio/year = 1.13 [95%Confidence-Interval 1.00-1.29]) and working > 28 weeks of gestational age (odds-ratio = 0.30 [0.10–0.90]). Sleep duration during pregnancy in this trajectory group was modified by insomniac symptoms (regression coefficient/trimester = −0.74 [Standard-Error 0.12]) and naps (regression coefficient/trimester = 0.58 [0.25]). Restless legs syndrome was the only factor associated with the long-increasing trajectory and decreased sleep duration (regression coefficient/trimester = −0.88 [0.25]). Assisted delivery (i.e. cesarean section and/or instrumental delivery) and post-partum depression were more frequent among women with the short-decreasing and long-increasing trajectories whereas cesarean section alone was more prevalent among those with the short-decreasing trajectory. Proportion of premature births was higher in the short-decreasing trajectory group. Birth-weight-z-score was lower in the long-increasing trajectory group. Conclusion We identified sleep trajectories among pregnant women with specific risk factors that could affect both pregnancy and birth outcomes. Taking these into consideration could improve both maternal and child health.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1


Fig. 2



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Trajectories of maternal sleep problems before and after childbirth: a longitudinal population-based study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         02 June 2015
                                    

                                

                                Børge Sivertsen, Mari Hysing, … Malin Eberhard-Gran

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Demographic, Pregnancy-Related, and Health-Related Factors in Association with Changes in Sleep Among Pregnant Women with Overweight or Obesity
                                        
                                    

                                    
                                        Article
                                        
                                         06 May 2020
                                    

                                

                                Rachel P. Kolko Conlon, Bang Wang, … Michele D. Levine

                            
                        

                    
                        
                            
                                
                                    

                                
                                
                                    
                                        Trajectories of sleep quality and associations with excessive gestational weight gain during pregnancy
                                        
                                    

                                    
                                        Article
                                        
                                         19 March 2020
                                    

                                

                                Jiajun Lyu, Qingqing Zhu, … Jing Hua

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Chang, J. J., Pien, G. W., Duntley, S. P., & Macones, G. A. (2010). Sleep deprivation during pregnancy and maternal and fetal outcomes: Is there a relationship? Sleep Medicine Reviews, 14(2), 107–114.
Article 
    PubMed 
    
                    Google Scholar 
                

	Chappell, L. C., & Smith, G. C. S. (2011). Should pregnant women sleep on their left? BMJ (Clinical research ed.), 342, d3659–d3659.
Article 
    
                    Google Scholar 
                

	Dzaja, A., Wehrle, R., Lancel, M., & Pollmächer, T. (2009). Elevated estradiol plasma levels in women with restless legs during pregnancy. Sleep, 32(2), 169.
PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Facco, F. L., Kramer, J., Ho, K. H., Zee, P. C., & Grobman, W. A. (2010). Sleep disturbances in pregnancy. Obstetrics & Gynecology, 115(1), 77–83.
Article 
    
                    Google Scholar 
                

	Gardosi, J., Chang, A., Kalyan, B., Sahota, D., & Symonds, E. M. (1992). Customised antenatal growth charts. Lancet, 339(8788), 283–287.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Gilmour, H., Stranges, S., Kaplan, M., Feeny, D., McFarland, B., Huguet, N., & Bernier, J. (2013). Longitudinal trajectories of sleep duration in the general population. In: Health Reports (Catalogue 82-003-X, Vol. 24, p. 14-20). Canada: Statistics Canada

                    Google Scholar 
                

	Gordon, A., Raynes-Greenow, C., Bond, D., Morris, J., Rawlinson, W., & Jeffery, H. (2015). Sleep position, fetal growth restriction, and late-pregnancy stillbirth: The Sydney Stillbirth Study. Obstetrics & Gynecology, 125(2), 347–355.
Article 
    
                    Google Scholar 
                

	Gottlieb, D. J., Redline, S., Nieto, F. J., Baldwin, C. M., Newman, A. B., Resnick, H. E., & Punjabi, N. M. (2006). Association of usual sleep duration with hypertension: the Sleep Heart Health Study. Sleep, 29(8), 1009–1014.
PubMed 
    
                    Google Scholar 
                

	Hanlon, A. J. M., & Beckmann, M. M. (2015). Mode of birth and early postnatal psychological morbidity. Australian and New Zealand Journal of Obstetrics and Gynaecology.

	Hedman, C., Pohjasvaara, T., Tolonen, U., Suhonen-Malm, A. S., & Myllylä, V. V. (2002). Effects of pregnancy on mothers’ sleep. Sleep Medicine, 3(1), 37–42.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hurley, S., Goldberg, D., Bernstein, L., & Reynolds, P. (2015). Sleep duration and cancer risk in women. Cancer Causes & Control, 26(7), 1037–1045.
Article 
    
                    Google Scholar 
                

	Kajeepeta, S., Sanchez, S. E., Gelaye, B., Qiu, C., Barrios, Y. V., Enquobahrie, D. A., & Williams, M. A. (2014). Sleep duration, vital exhaustion and odds of spontaneous preterm birth: A case-control study. BMC Pregnancy and Childbirth, 14(1), 337.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Lee, K. A., & Gay, C. L. (2004). Sleep in late pregnancy predicts length of labor and type of delivery. American Journal of Obstetrics and Gynecology, 191(6), 2041–2046.
Article 
    PubMed 
    
                    Google Scholar 
                

	Matsuzaki, M., Haruna, M., Ota, E., Murayama, R., & Murashima, S. (2011). Factors related to the continuation of employment during pregnancy among Japanese women: Employment during pregnancy. Japan Journal of Nursing Science, 8(2), 153–162.
Article 
    PubMed 
    
                    Google Scholar 
                

	Micheli, K., Komninos, I., Bagkeris, E., Roumeliotaki, T., Koutis, A., Kogevinas, M., & Chatzi, L. (2011). Sleep Patterns in Late Pregnancy and Risk of Preterm Birth and Fetal Growth Restriction. Epidemiology (Cambridge, Mass.), 22(5), 738–744.
Article 
    
                    Google Scholar 
                

	Mindell, J. A., Cook, R. A., & Nikolovski, J. (2015). Sleep patterns and sleep disturbances across pregnancy. Sleep Medicine, 16(4), 483–488.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nagin, D. S. (2005). Group-based modelling of development (Harvard University Press). Massachusetts: Cambridge.
Book 
    
                    Google Scholar 
                

	Nagin, D. S., & Odgers, C. L. (2010). Group-based trajectory modeling in clinical research. Annual Review of Clinical Psychology, 6(1), 109–138.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nodine, P. M., & Matthews, E. E. (2013). Common sleep disorders: Management strategies and pregnancy outcomes. Journal of Midwifery & Women’s Health, 58(4), 368–377.
Article 
    
                    Google Scholar 
                

	O’Keeffe, M., & St-Onge, M. P. (2012). Sleep duration and disorders in pregnancy: Implications for glucose metabolism and pregnancy outcomes. International Journal of Obesity, 37(6), 765–770.
Article 
    PubMed 
    
                    Google Scholar 
                

	Oyiengo, D., Louis, M., Hott, B., & Bourjeily, G. (2014). Sleep disorders in pregnancy. Clinics in Chest Medicine, 35(3), 571–587.
Article 
    PubMed 
    
                    Google Scholar 
                

	Pamidi, S., Pinto, L. M., Marc, I., Benedetti, A., Schwartzman, K., & Kimoff, R. J. (2014). Maternal sleep-disordered breathing and adverse pregnancy outcomes: a systematic review and metaanalysis. American Journal of Obstetrics and Gynecology, 210(1), 52.e1-52.e14.
Article 
    PubMed 
    
                    Google Scholar 
                

	Patural, H., Flori, S., Pichot, V., Franco, P., Pladys, P., Beuchée, A., … Barthelemy, J. C., (2014). Autonomic nervous system: A biomarker of neurodevelopmental comportment- the AuBE Study. Journal of Clinical Trials, 04, 176.

                    Google Scholar 
                

	Scala, C., Bhide, A., Familiari, A., Pagani, G., Khalil, A., Papageorghiou, A., & Thilaganathan, B. (2015). Number of episodes of reduced fetal movement at term: association with adverse perinatal outcome. American Journal of Obstetrics and Gynecology, 213(5), 678.e1-6.
Article 
    PubMed 
    
                    Google Scholar 
                

	Sheikh, M., Hantoushzadeh, S., & Shariat, M. (2014). Maternal perception of decreased fetal movements from maternal and fetal perspectives, a cohort study. BMC pregnancy and childbirth, 14(1), 286.
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Signal, T. L., Paine, S.-J., Sweeney, B., Priston, M., Muller, D., Smith, A., … Gander, P. (2014). Prevalence of abnormal sleep duration and excessive daytime sleepiness in pregnancy and the role of socio-demographic factors: comparing pregnant women with women in the general population. Sleep Medicine, 15(12), 1477–1483.
Article 
    PubMed 
    
                    Google Scholar 
                

	Srivanitchapoom, P., Pandey, S., & Hallett, M. (2014). Restless legs syndrome and pregnancy: A review. Parkinsonism & Related Disorders, 20(7), 716–722.
Article 
    
                    Google Scholar 
                

	Stacey, T., Thompson, J. M. D., Mitchell, E. A., Ekeroma, A. J., Zuccollo, J. M., & McCowan, L. M. E. (2011). Association between maternal sleep practices and risk of late stillbirth: a case-control study. BMJ, 342(jun14 1), d3403–d3403.
Article 
    
                    Google Scholar 
                

	Tamanna, S., & Geraci, S. A. (2013). Major sleep disorders among women: (Women’s Health Series). Southern Medical Journal, 106(8), 470–478.
Article 
    PubMed 
    
                    Google Scholar 
                

	Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta psychiatrica scandinavica, 67(6), 361–370.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgements
The AuBE study was allowed through consecutive grants from the French Ministry of Health: Programmes Hospitaliers de Recherche Clinique—PHRC interrégional, 2009 and AOL 2010. We especially acknowledge Mrs. Sophie Foucat and all the parents of the association SA VIE (http://www.sa-vie.fr; Nantes-France), Dr Elisabeth Briand-Huchet and Mrs. Myriam Morinay, president of the French national association NAITRE et VIVRE (naitre-et-vivre.org) for supporting the development and funding of research about the Sudden Infant Death Syndrome. We acknowledge the staff of the University Hospital of Saint-Etienne (Director: F. Boiron) for their support. The study was designed with the help of the Direction Régionale de la Recherche Clinique (DRRC, University Hospital, Saint-Etienne—France) and especially with the help of Dr Andrea Buchmuller, Arnauld Garcin and Emilie Presles. We are indebted to several research teams for their determinant implication in the study design: Prof. Patrick Pladys and Prof. Alain Beuchée, INSERM, U642; Université de Rennes 1, LTSI ; Département de médecine de l’enfant et de l’adolescent, néonatologie, CHU Rennes (35000, France), Prof. Georges Teyssier and Dr Gilles Damon, Pôle Mère Enfant, Réanimation néonatale, CHU de Saint-Étienne (42055, France). We acknowledge all psychologists (Mrs. Camille Stagnara and Mélodie Hardy) and technicians who participated in the data collection, particularly Mrs. Maryse Victoire for the availability and kindness. We also acknowledge Mrs. Jacqueline Vallon and Valerie Faure (DAMR—University Hospital, Saint-Etienne—France) for their administrative support. Of course, we finally thank the parents and children of the AuBE cohort who trust us, who help us to keep the study moving and without whom we could not continue this great adventure.

                Funding

                None for this specific study and manuscript.

              

Author information
Authors and Affiliations
	Epidemiology and Statistics Sorbonne Paris Cité Research Center (CRESS), INSERM, UMR1153, early ORigins of Child Health And Development Team (ORCHAD), 16 Av Paul Vaillant Couturier, Villejuif Cedex, 94807, France
Sabine Plancoulaine

	UMRS 1153, Univ Paris-Descartes, Paris, France
Sabine Plancoulaine

	Pediatric and neonatal reanimation unit, Pôle Mère et Enfant, Hôpital Nord, Saint-Etienne, France
Sophie Flori & Hugues Patural

	EA SNA-EPIS 4607, University Jean Monnet de Saint-Etienne, Saint-Etienne, France
Sophie Flori & Hugues Patural

	Child and Adolescent Psychopathology Unit, Salvator Hospital, Public Assistance-Marseille Hospitals, University Aix-Marseille II, Marseille, France
Flora Bat-Pitault

	Institut de Neurosciences de la Timone, CNRS, Aix-Marseille University, Marseille, France
Flora Bat-Pitault

	Sleep Pediatric Unit, Hôpital Femme Mère Enfant, University Lyon1, Lyon, France
Jian-Sheng Lin & Patricia Franco

	Integrative Physiology of Brain Arousal System, CRNL, INSERM-U1028, CNRS UMR5292, University Lyon1, Lyon, France
Jian-Sheng Lin & Patricia Franco


Authors	Sabine PlancoulaineView author publications
You can also search for this author in
                        PubMed Google Scholar



	Sophie FloriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Flora Bat-PitaultView author publications
You can also search for this author in
                        PubMed Google Scholar



	Hugues PaturalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jian-Sheng LinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Patricia FrancoView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Sabine Plancoulaine.


Ethics declarations

              
              
                Conflict of interest

                The authors declare that they have no conflict of interest.

              
            

Rights and permissions
Reprints and permissions


About this article
       



Cite this article
Plancoulaine, S., Flori, S., Bat-Pitault, F. et al. Sleep Trajectories Among Pregnant Women and the Impact on Outcomes: A Population-Based Cohort Study.
                    Matern Child Health J 21, 1139–1146 (2017). https://doi.org/10.1007/s10995-016-2212-9
Download citation
	Published: 12 January 2017

	Issue Date: May 2017

	DOI: https://doi.org/10.1007/s10995-016-2212-9


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Epidemiology
	Public health
	Pregnancy outcomes
	Longitudinal study
	Sleep








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.221.62.67
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	






    