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            Abstract
Obesity has reached epidemic proportions in our patients who are of childbearing age, with pregnant patients of normal weight being in the minority. The pregnancy-related complications attributable to obesity affect not only the pregnant women, but also her fetus and potentially both mother and child for their lifetimes. Pregnancy is associated with altered immunity. The physiologic state of chronic inflammation in obesity affects systemic immunity and metabolism, and may be associated with several of the complications associated with maternal obesity. The interplay between pregnancy, obesity and inflammation may have far-reaching implications for fertility, pregnancy, the fetus and neonate.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$259.00 per year
only $21.58 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1[image: ]



                


                
                    
                        
                    
                
            

            
                References
	Global Strategy on Diet, Physical Activity and Health. WHO obesity and overweight fact sheet. http://www.who.int/dietphysicalactivity/publications/facts/obesity/en. Accessed 31 July 2008.

	Walsh SW . Obesity: a risk factor for preeclampsia. Trends Endocrinol Metab 2007; 18 (10): 365â€“370.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Reece EA . Perspectives on obesity, pregnancy, and birth outcomes in the United States: the scope of the problem. Am J Obstet Gynecol 2008; 198: 23â€“27.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Guelinckx I, Devlieger R, Beckers K, Vansant A . Maternal obesity: pregnancy complication, gestational weight gain and nutrition. Obes Rev 2008; 9: 140â€“150.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nelson SM, Fleming R . Obesity and reproduction: impact and interventions. Curr Opin Obstet Gynecol 2007; 19: 384â€“389.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Kabiru W, Raynor BD . Obstetric outcomes associated with increase in BMI category during pregnancy. Am J Obstet Gynecol 2004; 191: 928â€“932.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Boomsma CM, Eijkemans MJC, Hughes EG, Visser GHA, Fauser BCJM, Macklon NS . A meta-analysis of pregnancy outcomes in women with polycystic ovary syndrome. Hum Reprod Update 2006; 12 (6): 673â€“683.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Catalano P . Management of obesity in pregnancy. Obstet Gynecol 2007; 109 (2): 419â€“433.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Naeye RL . Maternal body weight and pregnancy outcome. Am J Clin Nutr 1990; 52: 273â€“279.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Nohr EA, Vaeth M, Bech B, Henriksen TB, Cnattingius S, Olsen J . Maternal obesity and neonatal mortality according to subtypes of preterm birth. Obstet Gynecol 2007; 110 (5): 1083â€“1090.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Chen M, McNiff C, Madan J, Davis J, Goodman E, Dammann O . Maternal obesity is associated with low neonatal Apgar scores. J Matern Fetal Neonatal Med 2009; 7: 1â€“7.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Madan JC, Damman O, Allan W, Quinn R, Davis J . Maternal obesity and markers of inflammation and pregnancy. Cytokine 2009; 47 (1): 61â€“64.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rentnakaran R, Hanley AJG, Raif N, Connelly PW, Sermer M, Zinman B . C-reactive protein and gestational diabetes: the central role of maternal obesity. J Clin Endocrinol Metab 2003; 88 (8): 3507â€“3512.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Wolf M, Kettyle E, Sandler L, Ecker JL, Roberts J, Thadhani R . Obesity and preeclampsia: the potential role of inflammation. Obstet Gynecol 2001; 98 (1): 757â€“762.
CASÂ 
    PubMedÂ 
    
                    Google ScholarÂ 
                

	Goossens GH . The role of adipose tissue dysfunction in the pathogenesis of obesity-related insulin resistance. Physiol Behav 2008; 94: 206â€“218.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Ramsay JE, Ferrell WR, Crawford L, Wallace AM, Greer IA, Sattar N . Maternal obesity is associated with dysregulation of metabolic, vascular and inflammatory pathways. J Endocrinol Metab 2002; 87 (9): 4231â€“4237.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Greenberg AS, Obin MS . Obesity and the role of adipose tissue in inflammation and metabolism. Am J Clin Nutr 2006; 83: 461Sâ€“465S.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Cetin I, Morpurgo PS, Radelli T, Taricco E, Cortelazzi D, Bellotti M et al. Fetal plasma leptin concentrations: relationship with different intrauterine growth patterns from 19 weeks to term. Pediatr Res 200; 48: 646â€“651.
ArticleÂ 
    
                    Google ScholarÂ 
                

	King JC . Maternal obesity, metabolism and pregnancy outcomes. Ann Rev Nutr 2006; 26: 271â€“291.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Redman CWH, Sacks GP, Sargent IL . Preeclampsia: an excessive maternal inflammatory response to pregnancy. Am J Obstet Gynecol 1999; 180 (2): 499â€“506.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Madan J, Davis J, Chen ML, Thigouart H, McNiff C, Allan W et al. Maternal obesity, gestational hypertension and preterm delivery. J Matern Fetal Neonatal Med 2009 (in press).

	Cnattingius S, BergstrÃ¶m R, Lipworth L, Kramer MS . Prepregnancy weight and the risk of adverse pregnancy outcomes. N Engl J Med 1998; 338 (3): 147â€“152.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Bodnar LM, Ness RB, Harger GF, Roberts JM . Inflammation and triglycerides partially mediate the effect of prepregnancy body mass index on the risk of preeclampsia. Am J Epidemiol 2005; 162 (12): 1198â€“1206.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Smith GCS, Shah I, Pell JP, Crossley JA, Dobbie R . Maternal obesity in early pregnancy and risk of spontaneous and elective preterm deliveries: a retrospective cohort study. Am J Public Health 2007; 97 (1): 157â€“163.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Lu GC, Rouse DJ, DuBard M, Cliver S, Kimberlin D, Hauth JC . The effect of the increasing prevalence of maternal obesity on perinatal morbidity. Am J Obstet Gynecol 2001; 185: 845â€“849.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Lovelady CA . Is maternal obesity a cause of poor lactation performance? Nutr Rev 2005; 63 (10): 352â€“355.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Donath SM, Amir LH . Maternal obesity and initiation and duration of breastfeeding: data from the longitudinal study of Australian children. Matern Child Nutr 2008; 4 (3): 163â€“170.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Kapoor N, Sankaran S, Hyer S, Shehata H . Diabetes in pregnancy: a review of current evidence. Curr Opin Obstet Gynecol 2007; 19: 586â€“590.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Baeten JM, Bukusi EA, Lambe M . Pregnancy complications and outcomes among overweight and obese nulliparous women. Am J Public Health 2001; 91 (3): 436â€“440.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Pararas MV, Skevaki CL, Kafetzis DA . Preterm birth due to maternal infection: causative pathogens and modes of prevention. J Clin Microbiol Infect Dis 2006; 25: 562â€“569.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Barker DJP . In utero programming of chronic disease. Clin Sci 1998; 95: 115â€“128.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Rao G . Childhood obesity: highlights of AMA expert committee recommendations. Fam Physician 2008; 78 (1): 56â€“63.

                    Google ScholarÂ 
                

	Plagemann A . Perinatal programming and functional teratogenesis: impact on body weight regulation and obesity. Physiol Behav 2005; 86: 661â€“668.
ArticleÂ 
    CASÂ 
    
                    Google ScholarÂ 
                

	Simmons R . Perinatal programming of obesity. Exp Gerontol 2005; 40: 863â€“866.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Boney CM, Verma A, Tucker R, Vohr BR . Metabolic syndrome in childhood: association with birth weight, maternal obesity, and gestational diabetes mellitus. Pediatrics 2005; 115 (3): e290â€“e295.
ArticleÂ 
    
                    Google ScholarÂ 
                

	Watkins ML, Rasmussen SA, Honein MA, Botto LD, Moore CA . Maternal obesity and risk for birth defects. Pediatrics 2003; 111: 1152â€“1158.
PubMedÂ 
    
                    Google ScholarÂ 
                


Download references




Author information
Authors and Affiliations
	Division of Newborn Medicine, Department of Pediatrics, Floating Hospital for Children at Tufts Medical Center, Boston, MA, USA
M SchmatzÂ &Â J Davis

	Division of Neonatology, Department of Pediatrics, Dartmouth Hitchcock Medical Center, Lebanon, NH, USA
J Madan

	Division of Maternal Fetal Medicine, Department of Obstetrics and Gynecology, Tufts Medical Center, Boston, MA, USA
T Marino


Authors	M SchmatzView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J MadanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	T MarinoView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	J DavisView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                J Madan.


Ethics declarations

              
                Competing interests

                The authors declare no conflict of interest.

              
            

Rights and permissions
Reprints and permissions


About this article
Cite this article
Schmatz, M., Madan, J., Marino, T. et al. Maternal obesity: the interplay between inflammation, mother and fetus.
                    J Perinatol 30, 441â€“446 (2010). https://doi.org/10.1038/jp.2009.182
Download citation
	Received: 29 March 2009

	Revised: 07 September 2009

	Accepted: 04 October 2009

	Published: 12 November 2009

	Issue Date: July 2010

	DOI: https://doi.org/10.1038/jp.2009.182


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
	maternal obesity
	inflammation
	obstetrical complications
	neonatal outcomes







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Resistance Training as a Countermeasure in Women with Gestational Diabetes Mellitus: A Review of Current Literature and Future Directions
                                    
                                

                            
                                
                                    	Brittany R. Allman
	Samantha McDonald
	Elisabet BÃ¸rsheim


                                
                                Sports Medicine (2022)

                            
	
                            
                                
                                    
                                        Association study of rs1801282 PPARG gene polymorphism and immune cells and cytokine levels in a Spanish pregnant women cohort and their offspring
                                    
                                

                            
                                
                                    	Maria GarcÃa-Ricobaraza
	Mercedes GarcÃa-BermÃºdez
	Cristina Campoy


                                
                                Journal of Biomedical Science (2020)

                            
	
                            
                                
                                    
                                        Longitudinal plasma inflammatory proteome profiling during pregnancy in the Born into Life study
                                    
                                

                            
                                
                                    	Anna M. Hedman
	Cecilia Lundholm
	Catarina Almqvist


                                
                                Scientific Reports (2020)

                            
	
                            
                                
                                    
                                        Maternal immune conditions are increased in males with autism spectrum disorders and are associated with behavioural and emotional but not cognitive co-morbidity
                                    
                                

                            
                                
                                    	Shrujna Patel
	Russell C. Dale
	Paul Ashwood


                                
                                Translational Psychiatry (2020)

                            
	
                            
                                
                                    
                                        Maternal glycemic index and glycemic load in pregnancy and offspring metabolic health in childhood and adolescenceâ€”a cohort study of 68,471 motherâ€“offspring dyads from the Danish National Birth Cohort
                                    
                                

                            
                                
                                    	Ekaterina Maslova
	Susanne Hansen
	Sjurdur F. Olsen


                                
                                European Journal of Clinical Nutrition (2019)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Journal of Perinatology (J Perinatol)
                
                
    
    
        ISSN 1476-5543 (online)
    
    


                
    
    
        ISSN 0743-8346 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
